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� EBBF69FEF6<< E GK95AO@ C?4AB@ 8<EJ<C?<AO   ��.03.03 «!9D4;DGL4RM<= >BAFDB?P 
D9?PEB6» EFG89AF4@< EC9J<4?PABEF< 08.02.10 «%FDB<F9?PEF6B :9?9;AOI 8BDB7, CGFP < CGF96B9 
IB;S=EF6B» 8B?:AO 6OCB?A<FP 89ESFP  CD4>F<K9E><I D45BF < CSFP ?45BD4FBDAOI. 

� @9FB8<K9E>B@ CBEB5<< CD<6989AO A9B5IB8<@O9 CBSEA9A<S BEAB6AOI CBASF<=; <E-
IB8AO9 84AAO9 < ;484A<S > >4:8B= CD4>F<K9E>B= < ?45BD4FBDAB= D45BF9, CD<@9DO 6OCB?A9-
A<S < BHBD@?9A<S D4EKTFAOI < 7D4H<K9E><I K4EF9= D45BF. 

#D4>F<K9E><9 ;4ASF<S CDB6B8SFES E J9?PR ;4>D9C<FP F9BD9F<K9E><9 ;A4A<S EFG89AF4@<: 
BEAB6O G?PFD4;6G>B6B=, @47A<FAB= 89H9>FBE>BC<<, CD<B5D9EF< CD4>F<K9E><9 A46O>< CD< D4-
5BF9 E 89H9>FBE>BCAO@< ED98EF64@<; B6?489FP @9FB8<>4@< >BAFDB?S D9?PEB6 < CD<B5D9EF< 
A46O>< CB 6OS6?9A<R 89H9>FB6 6 D9?PE4I < EFD9?BKAOI C9D96B84I. 
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ПD4кF8чеEк>е 74=яF8е № 1 

 

&9@4: %FDG>FGD4 B5B;A4K9A<S 89H9>FB6. �OS6?9A<9 CD<K<A D4;6<F<S 89H9>FB6 < CB-
6D9:89A<=. 

 

Ц9?ь 74AяF8я: 
$4;B5D4FPES EB EFDG>FGDB= B5B;A4K9A<S 89H9>FB6. !4GK<FPES BCD989?SFP CD<K<AO 6B;-

A<>AB69A<S < D4;6<F<S 89H9>FB6. 

О59EC9ч9AABEFь 74AяF8я: 
"5D4;JO D9?PEB6 E 89H9>F4@< < CB6D9:89A<S@<. 

�D4F><9 F9BD9F<K9E><9 E6989A<S 
�E9 89H9>FO D9?PEB6 6 >?4EE<H<>4J<< >B8<DB64AO FD9I;A4KAO@ K<E?B@. �ECB?P;B64A4 

E?98GRM4S EFDG>FGD4 >B8B6B7B B5B;A4K9A<S: 
- C9D64S J<HD4 >B84 BCD989?S9F 7DGCCG 89H9>FB6 CB @9EFG CBS6?9A<S 89H9>F4 CB Q?9-

@9AF4@ E9K9A<S D9?PE4 (7B?B6>4, L9=>4, CB8BL64, 6ET E9K9A<9); 
- 6FBD4S J<HD4 BCD989?S9F F<C 89H9>F4 D9?PEB6 E GK9FB@ BEAB6AB= CD<K<AO 97B ;4DB:-

89A<S < D4;6<F<S; 
- FD9FPS J<HD4 G>4;O649F A4 @9EFB D4ECB?B:9A<S 89H9>F4 CB 8?<A9 D9?PE4. 
#9D6O9 869 J<HDO >B84 89H9>FB6 D9?PEB6 BF89?SRFES BF FD9FP9= J<HDO FBK>B=. 
�DGCC4 89H9>FB6 < @9EFB <I CBS6?9A<S CB Q?9@9AF4@ E9K9A<S D9?PE4 (7B?B6>4, L9=>4, 

CB8BL64, 6E9 E9K9A<9) BCD989?SRFES E?98GRM<@< J<HD4@< (C9D6O= ;A4>): 
1 - FD9M<AO < 6O>D4L<64A<S @9F4??4 A4 CB69DIABEF< >4F4A<S 7B?B6>< D9?PE4; 
2 - CBC9D9KAO9 FD9M<AO 6 7B?B6>9 D9?PE4; 
3 - CDB8B?PAO9 FD9M<AO 6 7B?B6>9 D9?PE4 < 6 ;BA9 C9D9IB84 7B?B6>< 6 L9=>G 6 EFO>9; 
4 - C?4EF<K9E><9 89HBD@4J<< (E@SF<9), 69DF<>4?PAO=, 5B>B6B= < A9D46AB@9DAO= <;ABE 

7B?B6>< D9?PE4 (8?<AAO9 6B?AO < >BDBF><9 6B?AO-D<H?<); 
5 - 89H9>FO < CB6D9:89A<S L9=>< D9?PE4; 
6 - 89H9>FO < CB6D9:89A<S CB8BL6O D9?PE4; 
7 - <;?B@O D9?PE4 CB 6E9@G E9K9A<R; 
8 - <;7<5O D9?PE4 6 69DF<>4?PAB= < 7BD<;BAF4?PAB= C?BE>BEFSI; 
9 - CDBK<9 89H9>FO < CB6D9:89A<S D9?PE4, 6>?RK4S >BDDB;<R CB8BL6O < L9=><, 4 F4>-

:9 ?<LA<9 BF69DEF<S 6 ;BA9 A4>?48B> < 6846?9AA4S @4D><DB6>4 6 ;BA9 EFO>4. 
&<C 89H9>F4 D9?PEB6, BCD989?S9@O= BEAB6AB= CD<K<AB= 97B ;4DB:89A<S < D4;6<F<S 

(6FBDB= ;A4>), B5B;A4K49FES E?98GRM<@< J<HD4@<: 
" - 89H9>FO, E6S;4AAO9 E A4DGL9A<S@< F9IAB?B7<< <;7BFB6?9A<S D9?PEB6; 
1 - 89H9>FO, ;46<ESM<9 BF A98BEF4FBKAB 6OEB>B7B @9F4??GD7<K9E>B7B >4K9EF64 D9?PEB-

6B= EF4?< (A4CD<@9D, BF @9EFAOI E>BC?9A<= A9@9F4??<K9E><I 6>?RK9A<=, 6OFSAGFOI 68B?P 
A4CD46?9A<S CDB>4F>< 6 6<89 8BDB:9>-EFDBK9>) < A98BEF4FBKAB= CDBKABEF< D9?PEB6B7B @9F4?-
?4, CD<698L<9 > BF>4;4@ D9?PEB6 CBE?9 CDBCGE>4 74D4AF<=AB7B FBAA4:4 (CBE?9 B>BAK4A<S 
EDB>4 74D4AF<<); 

2 - 89H9>FO, ;46<ESM<9 BF A98BEF4FBKAB 6OEB>B7B @9F4??GD7<K9E>B7B >4K9EF64 D9?PEB-
6B= EF4?< (A4CD<@9D, BF @9EFAOI E>BC?9A<= A9@9F4??<K9E><I 6>?RK9A<=, 6OFSAGFOI 68B?P 
A4CD46?9A<S CDB>4F>< 6 6<89 8BDB:9>-EFDBK9>) < A98BEF4FBKAB= CDBKABEF< D9?PEB6B7B @9F4?-
?4, CD<698L<9 > BF>4;4@ D9?PEB6 8B CDBCGE>4 74D4AF<=AB7B FBAA4:4 (6 CD989?4I EDB>4 74D4A-
F<<); 

3 - 89H9>FO 6 ;BA9 5B?FB6OI EFO>B6, E6S;4AAO9 E CB6OL9AAO@ 8<A4@<K9E><@ 6B;89=-
EF6<9@ >B?TE A4 CGFP, E A4DGL9A<9@ FD95B64A<= <AEFDG>J<< CB F9>GM9@G EB89D:4A<R :9?9;-
AB8BDB:AB7B CGF<; E A4DGL9A<S@< F9IAB?B7<< B5D45BF>< 5B?FB6OI BF69DEF<= < FBDJB6 D9?P-
EB6 @9F4??GD7<K9E><@< >B@5<A4F4@<, ?<A9=AO@< CB8D4;89?9A<S@< < CDB@OL?9AAO@< CD98-
CD<SF<S@< CGF96B7B IB;S=EF64 8BDB7; 
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4 - 89H9>FO, E6S;4AAO9 E A9ABD@4F<6AO@ EC9J<H<K9E><@ 6B;89=EF6<9@ CB86<:AB7B 
EBEF464 A4 D9?PEO < GE?B6<S@< Q>EC?G4F4J<< D9?PEB6 (5B>EB64A<9, R;, CB?;GAO < 8D.), 6 FB@ 
K<E?9 <;-;4 A4DGL9A<S D9:<@B6 6B:89A<S CB9;8B6, <;-;4 A98BEF4F>B6 CB86<:AB7B EBEF464, <;-
;4 A4DGL9A<= ABD@ F9>GM97B EB89D:4A<S CGF<; 

5 - 89H9>FO D9?PEB6, CB?GK9AAO9 6 D9;G?PF4F9 A9ABD@4F<6AOI @9I4A<K9E><I 6B;89=-
EF6<= A4 D9?PEO (G84D <AEFDG@9AFB@, D9?PE4 B D9?PE < F.C.); 

6 - 89H9>FO 6 ;BA9 E64DAOI EFO>B6, E6S;4AAO9 E A98BEF4F>4@< < 

A4DGL9A<S@< F9IAB?B7<< E64D>< D9?PEB6 < B5D45BF>< E64DAOI EFO>B6, 
CD<698L<9 > BF>4;4@ D9?PEB6 CBE?9 CDBCGE>4 74D4AF<=AB7B FBAA4:4; 
7 - 89H9>FO 6 ;BA9 E64DAOI EFO>B6, E6S;4AAO9 E A98BEF4F>4@< < A4DGL9A<S@< F9IAB?B-

7<< E64D>< D9?PEB6 < B5D45BF>< E64DAOI EFO>B6, CD<698L<9 > BF>4;4@ D9?PEB6 8B CDBCGE>4 
74D4AF<=AB7B FBAA4:4; 

8 - 89H9>FO, E6S;4AAO9 E A98BEF4F>4@< < A4DGL9A<S@< F9IAB?B7<< A4C?46>< D9?PEB6, 
CD<64D>< D9?PEB6OI EB98<A<F9?9= < 8DG7<9 89H9>FO; 

9 - 89H9>FO, 6O;64AAO9 >BDDB;<BAAB= GEF4?BEFPR, >BAFDB?9A9CD<7B8ABEFPR D9?PEB6, < 
<;?B@O 59; GEF4?BEFAOI FD9M<A. 

#BS6?9A<9 89H9>F4 D9?PE4 K4EFB 5O649F E?98EF6<9@ A9E>B?P><I CD<K<A. &4>, A98BEF4F-
>< 6 EB89D:4A<< CGF< GE>BDSRF D4;6<F<9 ;46B8E><I 89H9>FB6. � E6S;< E QF<@ CD< BCD989?9A<< 
F<C4 89H9>F4 8B?:A4 5OFP 6OS6?9A4 BEAB6A4S CD<K<A4, E >BFBDB= E6S;4AB 97B CBS6?9A<9 < 
D4;6<F<9. 

*<HDB6B9 B5B;A4K9A<9 @9EF4 D4ECB?B:9A<S 89H9>F4 (FD9FPS J<HD4 6 >B89 89H9>F4) 
CD<ASFB E?98GRM<@: 

0 - CB 6E9= 8?<A9 D9?PE4; 
1 - 6 5B?FB6B@ EFO>9 A4 D4EEFBSA<< 750 @@ < @9A99 BF FBDJ4 D9?PE4; 
2 - 6A9 5B?FB6B7B EFO>4 A4 D4EEFBSA<< 5B?99 750 @@ BF FBDJ4 D9?PE4; 
3 - 6 E64DAB@ EFO>9, CB?GK9AAB@ Q?9FDB>BAF4>FAB= E64D>B=; 
4 - 6 E64DAB@ EFO>9, CB?GK9AAB@ 4?R@<ABF9D@<FAB= E64D>B=. 
#D<@9K4A<S: 
1. �?S E64DAB7B EFO>4, CB?GK9AAB7B Q?9FDB>BAF4>FAB= E64D>B= D9?PEB6 CBE?9 2000 7B-

84, ;BA4 EFO>4 BCD989?S9FES A4 D4EEFBSA<< 120 @@ E<@@9FD<KAB CB 60 @@ 6 B59 EFBDBAO BF BE< 
E64DAB7B L64 E GKTFB@ FB?M<AO E64DAB7B L64 < ;BA F9D@<K9E>B7B 6?<SA<S BF E64D>< < F9D@B-
B5D45BF>< CBE?9 E64D><, 4 ;BA4 D4;DGL9A<S E64DAOI D9?PEB6 <;-;4 CB8:B7B6 6 CB8BL69 BCD9-
89?S9FES A4 D4EEFBSA<< 700 @@ E<@@9FD<KAB CB 350 @@ 6 B59 EFBDBAO BF BE< E64DAB7B L64 
D4ECB?B:9A<9@ CD<:<@AOI Q?9>FDB8B6-7G5B> >BAF4>FAB= E64DBKAB= @4L<AO. 

2. �?S E64DAB7B EFO>4, CB?GK9AAB7B 4?R@<ABF9D@<FAB= E64D>B=, ;BA4 EFO>4 BCD989?S-
9FES A4 D4EEFBSA<< 120 @@ E<@@9FD<KAB CB 60 @@ 6 B59 EFBDBAO BF BE< E64DAB7B L64 E GKTFB@ 
FB?M<AO E64DAB7B L64 < ;BA F9D@<K9E>B7B 6?<SA<S BF E64D><. 

3. �G>64 "!", EFBSM4S CBE?9 J<HDB6B7B >B84 89H9>F4, G>4;O649F, KFB 89H9>F 6;SF 6 
A4>?48><. 

4. � E?GK49 A9B5IB8<@BEF< BFA9E9A<S 89H9>F4 > 86G@ < 5B?99 >B84@ 8BCGE>49FES <I 
B5B;A4K9A<9 E CB@BMPR 86GI < 5B?99 >B8B6 K9D9; ;A4> 8DB5<. !4CD<@9D, <;?B@ D9?PE4, >BFB-
DO= CDB<;BL9? <;-;4 B5D4;B64A<S CBC9D9KAB= FD9M<AO >BAF4>FAB= GEF4?BEF<, B5B;A4K49FES 
>4> 71.2/21.2, 4 <;?B@ D9?PE4, >BFBDO= CDB<;BL9? <;-;4 B5D4;B64A<S CDB8B?PAB= FD9M<AO 6 
7B?B6>9 3 >4> 71.2/31.2. 

 

#BDS8B> 6OCB?A9A<S 
 

1. #B;A4>B@<FPES E F9BD9F<K9E><@< E6989A<S@< CB F9@9 «�?4EE<H<>4J<S 89H9>FB6 
D9?PEB6 < CB6D9:89A<=». 

2. "C<E4FP CD<K<AO CBS6?9A<S < D4;6<F<S 89H9>FB6 CB ;484AAB@G 64D<4AFG (F45?. 1). 
3.  '>4;4FP GE?B6<S Q>EC?G4F4J<< 8?S D9?PEB6, <@9RM<I G>4;4AAO9 89H9>FO. 
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�4D<4AFO ;484A<=    &45?<J4 1 

№ 64-
D<4AF4 �B8O 89H9>FB6 

1 10.1 21.1 44 60 85 

2 11.1 27 46.3 62 86.3 

3 14 20.1 47.1 65 70 

4 17 21.2 49 66.3 74 

5 18 30� 43 69 10.1 

6 10.2 30� 59 60 11.1 

7 11.2 38 56.3 62 27 

8 26.3 30� 55 70 17 

9 25 40 53 74 44 

10 24 41 52 79 14 

 

%B89D:4A<9 BFK9F4 
1. "C<E4FP < ;4D<EB64FP 89H9>FO CB ;484AAB@G 64D<4AFG (E@. F45?. 1). 
2. �4FP BC<E4A<9 CD<K<AO CBS6?9A<S < D4;6<F<S 89H9>FB6, GE?B6<S Q>EC?G4F4J<< 

D9?PEB6. 
 

�BAFDB?PAO9 6BCDBEO 

1. "5NSEA<F9 CD<K<AO CBS6?9A<S < D4;6<F<S 89H9>FB6. 
2. '>4:<F9 J<HDG 6 >B89 89H9>F4, BFD4:4RMGR BEAB6AGR CD<K<AG CBS6?9A<S < D4;6<-

F<S 89H9>F4. 
3. "5NSEA<F9 A4;A4K9A<9 >4:8B= J<HDO (BF 0 8B 9), BF69K4RM9= ;4 CD<K<AG CBS6?9A<S 

< D4;6<F<S 89H9>F4. 
 

 

ПD4кF8чеEк>е 74=яF8е № 2 

 

&9@4: "E6B9A<9 @9FB8<>< @4D><DB6>< 89H9>FAOI < BEFDB89H9>FAOI D9?PE 
 

Ц9?ь 74AяF8я: 
#D<B5D9F9A<9 CD4>F<K9E><I A46O>B6 @4D><DB6>< 89H9>FAOI < BEFDB89H9>FAOI 

D9?PEB6. 

О59EC9ч9AABEFь 74AяF8я: 
$9?PEO. 

 

�D4F><9 F9BD9F<K9E><9 E6989A<S 
"EFDB89H9>FAO9 < 89H9>FAO9 D9?PEO, 6OS6?9AAO9 CD< 89H9>FBE>BCAB@ <?< 8DG7B@ 

>BAFDB?9, @4D><DGRFES A9CBED98EF69AAB CBE?9 B5A4DG:9A<S 89H9>F4 E?98GRM<@ B5D4;B@: 
- A4 L9=>9 E 6AGFD9AA9= EFBDBAO >B?9< A4 D4EEFBSA<< B>B?B 1 @ BF ?96B7B CB IB8G ><-

?B@9FDB6 EFO>4 (;4;BD4) E69F?B= @4E?SAB= >D4E>B= A4ABESF: 
8?S BEFDB89H9>FAOI D9?PEB6 - 864, 4 8?S 89H9>FAOI D9?PEB6 - B8<A >BEB= >D9EF; 
- A4 L9=>9 DS8B@ E 89H9>FB@ E FB= EFBDBAO, E >BFBDB= 6<89A 89H9>F (<?< 6E9784 E 6AGF-

D9AA9= EFBDBAO >B?9<, 9E?< 89H9>F B5A4DG:9A 89H9>FBE>BCAO@< ED98EF64@<), @4D><DB6>4 
CB6FBDS9FES E G>4;4A<9@ >B84 89H9>F4. 

�E?< 89H9>F D4ECDBEFD4A9A CB 6E9= 8?<A9 D9?PE4 (A4CD<@9D, <;ABE), FB 6 E9D98<A9 
D9?PE4 G>4;O64RF AB@9D >B84 QFB7B 89H9>F4 E K9DFBK>4@< - EBBF69FEF69AAB C9D98 < CBE?9 >B84 
(-44.0-). 
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�E?< 89H9>F D4ECB?B:9A A4 ?96B@ >BAJ9 6 CD989?4I EFO>4, FB >B8 89H9>F4 EF46SF DS8B@ 
E C9D6B= @4D><DB6>B= < 6FBDGR @4D><DB6>G A9 89?4RF. 

#D< D4ECB?B:9A<< 89H9>F4 A4 CD46B@ >BAJ9 D9?PE4 6 CD989?4I EFO>4, 8BCB?A<F9?PAB > 
C9D6B= @4D><DB6>9 CB6FBDSRF 99 A4 CD46B@ >BAJ9 E G>4;4A<9@ >B84 89H9>F4. 

#D< 6;SF<< 89H9>F4 6 A4>?48>< @4D><DB6>G 89H9>F4 (E 8B546?9AAB= 5G>6B= «!») EF46SF 
ECD464 BF A4>?48><. 

"5D4;JO @4D><DB6>< 89H9>FAOI D9?PEB6 CD<6989AO A4 D<E. 1. 

 

$<E. 1. "5D4;JO @4D><DB6>< 89H9>FAOI D9?PEB6: 4) 89H9>F 14 6A9 EFO>4; 5) 89H9>F 44.0 
CB 6E9= 8?<A9 D9?PE4; 6) 89H9>F 13.1 A4 ?96B@ >BAJ9 D9?PE4; 7) 89H9>F 13.1 A4 CD46B@ >BAJ9 
D9?PE4; 8) BEFDB89H9>FAO= D9?PE CD< D4ECB?B:9A<< 89H9>F4 21.2 6A9 EFO>4; 9) 89H9>F 21.2, 
6;SFO= 6 A4>?48>< - 89H9>F 21.2!. 

 

#D< ;4@9A9 BEFDB89H9>FAB7B D9?PE4 E B5A4DG:9AAO@ 6 A9@ 89H9>FB@ @4D><DB6>G 89-
?4RF ED4;G :9 CBE?9 <;NSF<S 97B <; :9?9;AB8BDB:AB7B CGF<. 

#BDS8B> 6OCB?A9A<S 
1. #B;A4>B@<FPES E F9BD9F<K9E><@< E6989A<S@< CB F9@9 «�?4EE<H<>4J<S 89H9>FB6 

D9?PEB6». 
2. �;B5D4;<FP EI9@G < CDB<;69EF< @4D><DB6>G D9?PEB6 CB ;484AAB@G 64D<4AFG (E@. 

F45?. 1 6 CD4>F<K9E>B@ ;4ASF<< № 1). 

 

%B89D:4A<9 BFK9F4 
1. "C<E4A<9 CD46<? @4D><DB6>< 89H9>FB6 D9?PEB6. 
�BAFDB?PAO9 6BCDBEO 

1. "5NSEA<F9 CD46<?4 B5D4;B64A<S >B84 89H9>FB6. 
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2. "5NSEA<F9 A4;A4K9A<9 C9D6B= J<HDO 6 >B89 89H9>F4. 
3. "5NSEA<F9 A4;A4K9A<9 6FBDB= J<HDO 6 >B89 89H9>F4. 
4. "5NSEA<F9 A4;A4K9A<9 FD9FP9= J<HDO 6 >B89 89H9>F4. 
 

ПD4кF8чеEк>е 74=яF8е № 3 

 

&9@4: "CD989?9A<9 I4D4>F9D<EF<> CDB8B?PAOI < E86<7B6OI 6B?A. 

Ц9?ь 74AяF8я: 
#D<B5D9F9A<9 CD4>F<K9E><I A46O>B6 BCD989?9A<S I4D4>F9D<EF<> CDB8B?PAOI < E86<-

7B6OI G?PFD4;6G>B6OI 6B?A. 
�D4F><9 F9BD9F<K9E><9 E6989A<S 
� G?PFD4;6G>B6B= 89H9>FBE>BC<< D4;?<K4RF 864 F<C4 6B?A: 
4 CDB8B?PAO9 6B?AO (%l-6B?AO), A4;O649@O9 6B?A4@< D4EFS:9A<S-E:4F<S, 6 >BFBDOI 

A4CD46?9A<9 E@9M9A<S K4EF<J C4D4??9?PAB A4CD46?9A<R D4ECDBEFD4A9A<S 6B?AO; 6 QF<I 6B?-
A4I EGM9EF6GRF ;BAO CB6OL9AAB7B < CBA<:9AAB7B 846?9A<S, B5B;A4K9AAO9 A4 D<E. 2, 4 ;BA4-
@< D4;AB= 7GEFBFO K4EF<J; 

4 CBC9D9KAO9 6B?AO (Ct-6B?AO), 6 >BFBDOI E@9M9A<9 K4EF<J C9DC9A8<>G?SDAB 
A4CD46?9A<R D4ECDBEFD4A9A<S 6B?AO (D<E. 2, 5). 

4)

 

5) 

 

$<E. 2. &<CO G?PFD4;6G>B6OI 6B?A: 

4 4 CDB8B?PA4S 6B?A4; 5 4 CBC9D9KA4S 6B?A4 

#DB8B?PAO9 6B?AO @B7GF EGM9EF6B64FP 6 ?R5OI ED984I (F69D8OI, :<8><I, 74;BB5-
D4;AOI), 6 FB 6D9@S >4> CBC9D9KAO9 6B?AO 4 FB?P>B 6 F69D8OI ED984I, B5?484RM<I B5N-
9@AB= GCDG7BEFPR. 

#4D4@9FDO G?PFD4;6G>B6OI 6B?A 

н4пD4вление  волны 

движение  ч4Eтиц  волны 

н4пD4вление  волны 

коле54ния  ч4Eтиц 
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'?PFD4;6G>B6O9 6B?AO I4D4>F9D<;GRFES E?98GRM<@< BEAB6AO@< C4D4@9FD4@<: 
8?<AB= 6B?AO λ (@), E>BDBEFPR D4ECDBEFD4A9A<S 6B?AO % (@/E), >B?954F9?PAB= E>BDBEFPR 
K4EF<J ED98O V (@/E), K4EFBFB= f (�J). 

�?46AO= C4D4@9FD ?R5B= 6B?AO 4 8?<A4 6B?AO λ. "A4 D46A4 BFD9;>G CGF<, CDB59-
749@B@G 6B?AB= ;4 C9D<B8 & 6D9@9A<, 6 F9K9A<9 >BFBDB7B CDB<EIB8<F CB?AO= J<>? B8AB7B 
>B?954A<S, F.9. λ = %&. �?S CDB8B?PAOI 6B?A, A4CD<@9D, QFB A9>BFBDB9 CBEFBSAAB9 ;A4K9-
A<9 D4EEFBSA<S, K9D9; >BFBDB9 K9D98GRFES ;BAO E:4F<S < D4;D9:9A<S, 8?S CBC9D9KAOI 4 

GK4EF>< E86<74 669DI-6A<;. �?<A4 6B?AO λ 4 QFB 6AGFD9AASS EB7?4EB64AA4S @9D4, BFABE<-
F9?PAB >BFBDB= BCD989?SRFES < K9D9; >BFBDGR E6S;4AO @AB7<9 C4D4@9FDO 6B?A, 4CC4D4FG-
DO, ED98O. 

�E?< GK9EFP, KFB  
                                      & = 1/f,                                                   (1) 

FB λ CD98EF46?S9FES 6 6<89  
                                      λ = %/f,                                                    (2) 

1FB BEAB6AB9 EBBFABL9A<9 6 F9BD<< >B?954A<=. "AB ECD4698?<6B 8?S 6E9I 6B?AB-
6OI CDBJ9EEB6. 

  

� ;46<E<@BEF< BF K4EFBFO 6B?AO 89?SFES A4: 
4 <AHD4;6G>B6O9 (8B 20 �J); 
4 ;6G>B6O9 (BF 20 8B 20 000 �J); 
4 G?PFD4;6G>B6O9 (BF 20 000 8B 1 000 000 000 �J); 
4 7<C9D;6G>B6O9 (E6OL9 1 000 000 000 �J). 
%>BDBEFP D4ECDBEFD4A9A<S CDB8B?PAB= < CBC9D9KAB= 6B?A BCD989?S9FES EBBFABL9-

A<9@: 
                                                                           %l = λ f,                                            (3) 

                                                                         Ct = 0,55%l,                                        (4) 

� F45?. 2 84AO ;A4K9A<S E>BDBEF< 6B?A 6 G7?9DB8<EFB= EF4?<, 6B89, BD7EF9>?9 < 6 
6B;8GI9. 

&45?<J4 2. 

 

%D984 (@4F9-
D<4?) 

%>BDBEFP G?PFD4;6G>B6B= 
6B?AO 6 ED989 (%) @/E 

 

#DB8B?PA4S 
6B?A4 (%l) 

#BC9D9KA4S 
6B?A4 (%t) 

#DB8B?PA4S 
6B?A4 (λ l) 

#BC9D9KA4S 
6B?A4 (λ t) 

�B;8GI 331    

�B84 1450    

#?9>E<7?4E 
(BD7. EF9>?B) 2670  

  

%F4?P 5900    

 

 

#BDS8B> 6OCB?A9A<S D45BFO 

 

1. #B;A4>B@<FPES E F9BD9F<K9E><@< E6989A<S@< CB F9@9 «�<8O GCDG7<I 4>GEF<K9E><I 
6B?A». 

2. �OK<E?<FP CB HBD@G?9 < CDBEF46<FP 6 F45?. 2 ;A4K9A<S E>BDBEF< CBC9D9KAB= 6B?AO 
8?S D4;?<KAOI ED98. 

3. �OK<E?<FP CB HBD@G?9 < CDBEF46<FP 6 F45?<J9 ;A4K9A<S 8?<AO CDB8B?PAB= < CBC9-
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D9KAB= 6B?AO CD< K4EFBF9 <;?GK9A<S f = 2,5  �J. 
 

%B89D:4A<9 BFK9F4 
1. �4CB?A9AA4S F45?<J4 EB 6E9@< ;A4K9A<S@< E>BDBEF9= < 8?<A 6B?A. 
 

�BAFDB?PAO9 6BCDBEO 

1. �4=F9 BCD989?9A<9 CBASF<= «8?<A4 6B?AO» < «K4EFBF4 >B?954A<=». 
2. "5NSEA<F9, >4> BCD989?S9FES 8?<A4 6B?AO < BF K97B BA4 ;46<E<F. 
3. "5NSEA<F9, 6 >4>B@ 8<4C4;BA9 K4EFBFO A4IB8SFES G?PFD4;6G>B6O9 6B?AO. 

 

 

ПD4кF8чеEк>е 74=яF8е № 4 

 

&9@4: %B69DL9AEF6B64A<9 ;A4A<= 6 <;GK9A<< E6B=EF6 G?PFD4;6G>B6OI >B?954-
A<=. 
Ц9?ь 74AяF8я: 
'EB69DL9AEF6B64A<9 CB?GK9AAOI ;A4A<= CD< <;GK9A<< E6B=EF6 G?PFD4;6G>B6OI >B?9-

54A<=. 

 

�D4F><9 F9BD9F<K9E><9 E6989A<S 
 

&D9FP< >D<F<K9E><@ G7?B@ (D<E. 4,5) A4;O64RF G7B? C489A<S CBC9D9KAB= 6B?AO CD< >B-
FBDB@ <EK9;49F BFD4:9AA4S CDB8B?PA4S 6B?A4. #D< G7?4 5?<;><I > FD9FP9@G >D<F<K9E>B@G CB 
7D4A<J9 D4ECDBEFD4AS9FES A9B8ABDB8A4S 7B?B6A4S-CDB8B?PA4S 6B?A4 (4A4?B7<KAB C9D6B@G 
>D<F<K9E>B@G G7?G), >BFBD4S 5OEFDB ;4FGI49F, C9D9<;?GK4S 5B>B6O9 CBC9D9KAO9 6B?AO. �?S 
EF4?< FD9F<= >D<F<K9E><= G7B? D469A  β3>D = 34º.  

#D< G7?4I 5B?PL9 FD9FP97B >D<F<K9E>B7B G7?4 β0 > β3>D  BF 7D4A<JO BFD4:49FES FB?P>B 
CBC9D9KA4S 6B?A4 (D<E. 4, 6).   

� D4EE@BFD9AAOI 6OL9 CD<@9D4I BFD4:9A<S, CD9?B@?9A<S < FD4AEHBD@4J<< CD<6989A 
FB?P>B B8<A J9AFD4?PAO= ?GK. !4 CD4>F<>9 A4 7D4A<JG D4;89?4 ED98 C4849F CGKB> ?GK9=. �?S 
6B?A E C?BE><@ HDBAFB@ 6E9 ?GK< 5G8GF 6;4<@B89=EF6B64FP E 7D4A<J9= B8<A4>B6B, CBQFB@G 
BC<E4AAO9 6OL9 CDBJ9EEO BEF4RFES ECD4698?<6O@<.   
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$<E. 4 3 %I9@4 C489A<9 CBC9D9KAB= 6B?AO A4 7D4A<JG CB8 G7?B@ β0 <??REFD<DG9F FD9-
F<= >D<F<K9E><= G7B?   

�<HHG;AB9 < ;9D>4?PAB9 BFD4:9A<9 < CD9?B@?9A<9  
,9DBIB64FBEFP < A9DB6ABEFP 7D4A<JO D4;89?4 ED98 @B:9F <E>4:4FP B5MGR >4DF<AG 

CDBIB:89A<S < BFD4:9A<S 6B?A.  #B69DIABEFP EK<F49FES ;9D>4?PAB= (D<E. 5, 4), 9E?< 99 L9DB-
IB64FBEFP EGM9EF69AAB @9APL9 8?<AO 6B?AO:  

                                                                         λ≪��,                                                  (9) 

789 λ 3 8?<A4 6B?AO, Rz  - L9DBIB64FBEFP CB69DIABEF<.  
� QFB@ E?GK49 6B?A4 CD4>F<K9E>< A9 6;4<@B89=EF6G9F E A9DB6ABEFS@< ED98O. #484R-

M<= C4D4??9?PAO= CGKB> ?GK9= BFD4:49FES < CD9?B@?S9FES 6 6<89 C4D4??9?PAOI CGK>B6 (D<E. 
5, 4).  

 #B69DIABEFP S6?S9FES 8<HHG;AB=, 9E?< 99 L9DBIB64FBEFP ED46A<@4 E 8?<AB= 6B?AO:  
                                                                          λ≈��.  
"FD4:9AAB9 < CDBL98L99 <;?GK9A<9 S6?S9FES 8<HHG;AO@, C4D4??9?PAO= CGKB> I4B-

F<KAB D4EE9<649FES A4 A9DB6ABEFSI ED98O. CDB<EIB8<F D4EE9SA<9 6B?AO 6B 6E9I A4CD46?9A<SI.  
 

 
$<E. 5 3 %I9@4F<KAB9 <;B5D4:9A<9 ;9D>4?PAB7B (4) < 8<HHG;AB7B (5) BFD4:9A<S < CD9-

?B@?9A<S   
"CF<@4?PAB= L9DBIB64FBEFPR CB69DIABEF< 8?S >BAFDB?S CDS@O@ CD9B5D4;B64F9?9@ 

S6?S9FES ��=10..20 @>@, A4>?BAAO@ 3 ��=20..40 @>@. 
 

#BDS8B> 6OCB?A9A<S D45BFO 

 

1. #B;A4>B@<FPES E F9BD9F<K9E><@< E6989A<S@< CB F9@9 «�;4<@B89=EF6<9 6B?A E 7D4-
A<J9= D4;89?4 86GI ED98 (;4>BA %A9??<GE4). %6B=EF64 G?PFD4;6G>B6OI 6B?A». 

2. �;B5D4;<FP EI9@G FD9FP97B >D<F<K9E>B7B G7?4. 
3. �;GK<FP BFD4:9A<9 ?GK4 BF ;9D>4?PAB= < 8<HHG;AB= CB69IABEF9=. 

4. �;B5D4;<FP EI9@G C489A<S ?GK9= A4 ;9D>4?PAGR < 8<HHG;AGR CB69DIABEFP. 
 

%B89D:4A<9 BFK9F4 
 

1. %I9@4 FD9FP97B >D<F<K9E>B7B G7?4. 
2. "CD989?9A<9 8<HHG;AB= < ;9D>4?PAB= CB69DIABEF9=. 

3. %I9@O BFD4:9A<S ?GK9= BF ;9D>4?PAB= < 8<HHG;AB= CB69DIABEF9=. 

 

�BAFDB?PAO9 6BCDBEO 
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1. �4><9 ECBEB5O CB?GK9A<S G?PFD4;6G>4 6O ;A49F9, BC<L<F9 <I? 
2. !4;B6<F9 B5?4EF< < ECBEB5O CD<@9A9A<S G?PFD4;6G>4. 
3. �4=F9 BCD989?9A<9 <AF9AE<6ABEF< < @BMABEF< G?PFD4;6G>4? 
4. +FB F4>B9 <AF9DH9D9AJ<S < 8<HD4>J<S G?PFD4;6G>4? 
5. "C<L<F9 CDBJ9EEO CDB<EIB8SM<9 CD< C489A<< ?GK4 A4 7D4A<JG ED98 CB8 FD9FP<@ 

>D<F<K9E><@ G7?B@. 
6. �4=F9 BCD989?9A<9 ;9D>4?PAB= < 8<HHG;AB= CB69DIABEF9=. +FB CDB<EIB8<F E ?GKB@ 

CD< CDBIB:89A<< K9D9; F4><9 CB69DIABEF<.  
 

 

ПD4кF8чеEк>е 74=яF8е № 5 

 

&9@4: �;GK9A<9 8<47D4@@ A4CD46?9AABEF< <;?GK4F9?S. 
Ц9?ь 74AяF8я: 
�;GK9A<9 A4CD46?9AABEF< 6B?AB6B7B CB?S. 
 

�D4F><9 F9BD9F<K9E><9 E6989A<S 
 

�;?GK49@O9 #1# 6B?AO D4ECD989?9AO 6 CDBEFD4AEF69 A9D46AB@9DAB. �?S BC<E4A<S G7-
?B6B7B D4ECD989?9A<S QA9D7<< 6B?AO 66B8SF CBASF<9 4>GEF<K9E>B7B CB?S. �>GEF<K9E><9 CB?S 
65?<;< #1# < A4 G84?9A<< BF A97B EGM9EF69AAB BF?<K4RFES.   

 
$<E. 6  3 �?<:ASS < 84?PASS ;BA4 #1# 

 

�?<:ASS ;BA4 (D<E. 6) 3 QFB B5?4EFP B5N9>F4 >BAFDB?S 65?<;< <EFBKA<>4 6B?AO, 6 >BFB-
DB= A45?R849FES A9@BABFBAAB9 <;@9A9A<9 4@C?<FG8O >B?954A<= (EFBSK<I 6B?A), E6S;4AAB9 E 
<AF9DH9D9AJ<S 6B?A BF D4;AOI K4EF9= #1#.   

�4?PASS ;BA4 (D<E. 6) 3 QFB B5?4EFP "� 684?< BF <EFBKA<>4 6B?AO 6 >BFBDB= D4ECDB-
EFD4AS9FES 597GM4S 6B?A4 E J<?<A8D<K9E><@ (EH9D<K9E><@) HDBAFB@. �@C?<FG84 6B?AO @B-
ABFBAAB G5O649F <;-;4 D4EIB:89A<S ?GK9= BF <EFBKA<>4.  

� 84?PA9= (6B?AB6B=) ;BA9 G7?B6B9 D4ECD989?9A<9 4@C?<FG8O 6B?AO BC<EO649FES 8<4-
7D4@@B= A4CD46?9AABEF< (D<E. 7). !4 8<47D4@@9 A4CD46?9AABEF< 6O89?SRF BEAB6AB= ?9C9EFB> 
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(85% 6E9= QA9D7<< <;?GK9A<S) < 5B>B6O9 ?9C9EF>< (15% 6E9= QA9D7<< <;?GK9A<S). &9IAB?B7<R 
>BAFDB?S D4;D454FO64RF F4><@ B5D4;B@, KFB 5O  89H9>FO 6OS6?S?<EP BEAB6AO@ ?9C9EF>B@.  

 

 
$<E. 7 3 �<47D4@@4 A4CD46?9AABEF< CDS@B7B < A4>?BAAB7B #1# 

 

'7?B6B9 D4ECD989?9A<9 4@C?<FG8 (D<E. 7) <@99F @4>E<@G@ 6 A4CD46?9A<< 4>GEF<K9E>B= 
BE<,  4@C?<FG84 5B>B6OI ?GK9= G5O649F CD< G84?9A<< BF A99.  4>E<@4?PA4S 4@C?<FG84 BF A9-
A4CD46?9AAB7B B>DG7?B7B BFD4:4F9?S 5G89F A45?R84FPES 6 CB?B:9A<< BFD4:4F9?S A4 4>GEF<-
K9E>B= BE<.  

�<47D4@@G A4CD46?9AABEF< CD<ASFB I4D4>F9D<;B64FP 86G@S C4D4@9FD4@<: G7?B@ 
A4>?BA4 4>GEF<K9E>B= BE< < G7?B@ D4E>DOF<S 8<47D4@@O A4CD46?9AABEF< (D<E. 8).   

 

 
$<E. 8 3 #4D4@9FDO 8<47D4@@O A4CD46?9AABEF< 
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'7B? A4>?BA4 4>GEF<K9E>B= BE< φ�" (D<E. 8) BCD989?S9FES G7?B@ CD<;@O < BFABL9A<9@ 
E>BDBEF9= 6B?A 6 CD<;@9 < 6 B5N9>F9 >BAFDB?S.   

'7B? D4E>DOF<S 8<47D4@@O A4CD46?9AABEF< θ (D<E. 8) ;46<E<F BF 8?<AO 6B?AO 6 B5N9>-
F9 >BAFDB?S, D48<GE4 CP9;BC?4EF<AO, G7?4 CD<;@O, E>BDBEF9= G?PFD4;6G>B6OI 6B?A.  

,<DB>4S 8<47D4@@4 A4CD46?9AABEF< E 5B?PL<@ G7?B@ D4E>DOF<S <@99F CD9<@GM9EF64 
A4 QF4C9 CB<E>4 89H9>FB6, F4> >4> CB;6B?S9F B;6GK<64FP ;A4K<F9?PAO9 B5N9@O @4F9D<4?4.  

';>4S 8<47D4@@4 A4CD46?9AABEF< CB;6B?S9F CDB6B8<FP <;@9D9A<S >BBD8<A4F 89H9>FB6, 
BJ9A<64FP <I HBD@G < D4;@9DO E @9APL9= CB7D9LABEFPR. 1FB 8BEF<749FES ;4 EK9F 6B;@B:AB-
EF< GEF4AB6<FP 5B?99 FBKAB CD9B5D4;B64F9?P 6 CB?B:9A<9 @4>E<@4?PAB= 4@C?<FG8O.  

!4 CD4>F<>9 8?S A4EFDB=>< 89H9>FBE>BC4 <ECB?P;GRF E?98GRM<9 C4D4@9FDO CD9B5D4-
;B64F9?S: FBK>4 6OIB84 ?GK4, 6D9@S #1#, G7B? 66B84, CB7D9LABEFP 7?G5<AB@9D4 89H9>FBE>BC4.  

&BK>4 6OIB84 ?GK4 (D<E. 9) 3 QFB GE?B6A4S FBK>4 A4 CB69DIABEF< CD9B5D4;B64F9?S, <; 
>BFBDB= 6OIB8<F D4EIB8SM<=ES CGKB> ?GK9=. &BK>4 6OIB84 ?GK4 A4>?BAAOI #1# B5B;A4K49F-
ES A4 5B>B6B= CB69DIABEF< D<E>B=. �BAFDB?P FBK>< 6OIB84 ?GK4 CDB6B8SF A4 EF4A84DFAB@ B5-
D4;J9 %"-3 <?< %"-3$ CB 5B>B6B= J<?<A8D<K9E>B= CB69DIABEF<.   

 

 
 

$<E. 9. #4D4@9FDO #1#, <ECB?P;G9@O9 8?S A4EFDB=>< 89H9>FBE>BC4 
 

�D9@S #1# (D<E. 9) 3 QFB 6D9@S ;489D:>< 6B?AO, E6S;4AAB9 E D4ECDBEFD4A9A<9@ 6B?AO 
6 CD<;@9 < CDBF9>FBD9 #1#. �D9@S #1# A4CDS@GR 6?<S9F A4 FBKABEFP BCD989?9A<S >BBD8<-
A4F 89H9>FB6. �D9@S #1# >B@C9AE<DGRF CD< A4EFDB=>9 A4 EF4A84DFAB@ B5D4;J9 %"-3 <?< 
%"-3$ CB 5B>B6B= J<?<A8D<K9E>B= CB69DIABEF<.  

'7B? 66B84 (D<E. 9) 3 QFB G7B? @9:8G ABD@4?PR > CB69DIABEF< < ?<A<9=, EB98<ASRM9= 
J9AFD A9A4CD46?9AAB7B (B>DG7?B7B BFD4:4F9?S) E FBK>B= 6OIB84 ?GK4 6 CB?B:9A<< @4>E<-
@4?PAB= 4@C?<FG8O QIB-E<7A4?4 BF A9A4CD46?9AAB7B BFD4:4F9?S. '7B? 66B84 G>4;O649FES 6 
@4D><DB6>9 CD9B5D4;B64F9?S < CDB69DS9FES CD< A4EFDB=>9 A4 EF4A84DFAB@ B5D4;J9 %"-2 <?< 
%"-3$ CB 5B>B6B@G J<?<A8D<K9E>B@G BF69DEF<R 8<4@9FDB@ 6 @@ A4 7?G5<A9 44 @@. '7B? 
66B8 CD<5?<;<F9?PAB  D469A G7?G A4>?BA4 4>GEF<K9E>B= BE<, AB 6E9784 @9APL9 97B. 

 

#BDS8B> 6OCB?A9A<S D45BFO 
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1. #B;A4>B@<FPES E F9BD9F<K9E><@< E6989A<S@< CB F9@9 «#P9;BQ?9>FD<K9E><9 CD9B5-
D4;B64F9?<. �<8O < CD<AJ<C D45BFO». 

2. �4FP BCD989?9A<9 54>GEF<K9E>B9 CB?S #1#6. 
3. �;B5D4;<FP EI9@G <;@9A9A<S 4>GEF<K9E>B7B CB?S #1# 6 5?<:A9= < 84?PA9= ;BA4I. 
4. �;B5D4;<FP EI9@G BEAB6AOI < 5B>B6OI ?9C9EF>B6 4>GEF<K9E>B7B CB?S #1#. 

5. �;B5D4;<FP A4 EI9@9 BEAB6AO9 C4D4@9FDO 8<47D4@@O A4CD46?9AABEF<. 
 

%B89D:4A<9 BFK9F4 
1. %I9@4 <;@9A9A<S 4>GEF<K9E>B7B CB?S #1# 6 5?<:A9= < 84?PA9= ;BA4I. 

2. %I9@4 BEAB6AOI < 5B>B6OI ?9C9EF>B6 4>GEF<K9E>B7B CB?S #1#. 
3. %I9@9 BEAB6AO9 C4D4@9FDO 8<47D4@@O A4CD46?9AABEF<. 
 

�BAFDB?PAO9 6BCDBEO 

1. +FB F4>B9 A4CD46?9AABEFP <;?GK9A<S CD9B5D4;B64F9?S, K9@ BA4 I4D4>F9D<;G9FES?  
2. �4> <;@9AS9FES 6B?AB6B9 CB?9, CB @9D9 G84?9A<S BF <;?GK4F9?S?  
3. �;B5D4;<F9 8<47D4@@O A4CD46?9AABEF< 6 D4;AOI E<EF9@4I >BBD8<A4F. 

 

ПD4кF8чеEк>е 74=яF8е № 6 

 

&9@4: �;GK9A<9 @9FB8<> < I4D4>F9D<EF<> QIB-<@CG?PEAB7B @9FB84. 
Ц9?ь 74AяF8я: 

�;GK<FP I4D4>F9D<EF<>< QIB-<@CG?PEAB7B @9FB84 89H9>FBE>BC<< D9?PEB6. 

 

�D4F><9 F9BD9F<K9E><9 E6989A<S 
 

1IB@9FB8 G?PFD4;6G>B6B= 89H9>FBE>BC<< BEAB64A A4 <;?GK9A<< 6 >BAFDB?<DG9@B9 <;-
89?<9 >BDBF><I ;BA8<DGRM<I <@CG?PEB6 < D97<EFD4J<< QIBE<7A4?4, BFD4:TAAB7B BF 89H9>F4. 
�D9@9AAB= <AF9D64? @9:8G ;BA8<DGRM<@ < QIB<@CG?PE4@< CDBCBDJ<BA4?9A 7?G5<A9 ;4?974-
A<S 89H9>F4, 4 4@C?<FG84, 6 BCD989?TAAOI CD989?4I, 3 BFD4:4RM9= ECBEB5ABEF< (D4;@9DG) 

89H9>F4. 

� CD9<@GM9EF64@ QIB@9FB84 BFABESFES: 

 B8ABEFBDBAA<= 8BEFGC > <;89?<R; 
 BFABE<F9?PAB 5B?PL4S KG6EF6<F9?PABEFP 

> 6AGFD9AA<@ 89H9>F4@; 
 6OEB>4S FBKABEFP BCD989?9A<S >BBD8<-

A4F 89H9>FB6. 
 

� A98BEF4F>4@ QIB@9FB84 @B:AB BFA9EF<: 

 A<;>GR CB@9IBGEFB=K<6BEFP > CB69DI-
ABEFAO@ BFD4:4F9?S@; 

 D9;>GR ;46<E<@BEFP 4@C?<FG8O QIBE<7-
A4?4 BF BD<9AF4J<< 89H9>F4; 

 A96B;@B:ABEFP >BAFDB?S >4K9EF64 4>G-
EF<K9E>B7B >BAF4>F4 6 CDBJ9EE9 C9D9@9M9A<S 
#1#, F4> >4> CD< BFEGFEF6<< 89H9>FB6 A4 6OIB89 
BFEGFEF6GRF >4><9-?<5B E<7A4?O. 

 

$<E. 10. (BD@<DB64A<9 QIB-  
< 8BAAB7B E<7A4?4 
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!9E@BFDS A4 G>4;4AAO9 A98BEF4F><, QIB@9FB8 S6?S9FES A4<5B?99 D4ECDBEFD4ATAAO@ @9-
FB8B@ G?PFD4;6G>B6B= 89H9>FBE>BC<< <;89?<=. 

"F?<K<F9?PAB= BEB59AABEFPR @9FB84 S6?S9FES FB, KFB CD< >BAFDB?9 <;89?<= D97<EFD<-
DGRFES < 4A4?<;<DGRFES CD4>F<K9E>< 6E9 E<7A4?O, CD<IB8SM<9 <; <;89?<S CBE?9 <;?GK9A<S 
;BA8<DGRM<I >B?954A<=. 

#BQFB@G CD< >BAFDB?9 <;89?<= E C?BE>BC4D4??9?PAO@< CB69DIABEFS@< 6B;@B:9A B8-
AB6D9@9AAO= CD<T@ QIBE<7A4?B6 >4> BF 89H9>F4, F4> < BF CDBF<6BCB?B:AB= CB69DIABEF< (D<E. 
10). #D<KT@ 6D9@9AAB9 CB?B:9A<9 QIBE<7A4?4 BF 89H9>F4 BFABE<F9?PAB ;BA8<DGRM97B <@-
CG?PE4 CDBCBDJ<BA4?PAB 7?G5<A9 h 97B ;4?974A<S 

t 2h /c,         (10) 

789 E 3 E>BDBEFP D4ECDBEFD4A9A<S G?PFD4;6G>B6OI >B?954A<= 6 <;89?<=. 
�@C?<FG84 QIB<@CG?PE4 ;46<E<F BF 69?<K<AO BFD4:4F9?S (89H9>F4), E6B=EF6 CB69DIAB-

EF< < 97B BD<9AF4J<<, 4 F4>:9 ;4FGI4A<S G?PFD4;6G>B6B= 6B?AO 6 <;89?<< < D4EEFBSA<S 8B 89-
H9>F4. 

�AF9D64? 6D9@9A< @9:8G ;BA8<DGRM<@ <@CG?PEB@ < QIBE<7A4?B@ BF CDBF<6BCB?B:-
AB= (8BAAB=) CB69DIABEF< CDBCBDJ<BA4?9A 6OEBF9 H <;89?<S. %<7A4? BF CDBF<6BCB?B:AB= 
CB69DIABEF< @B:9F BFEGFEF6B64FP CD< E?98GRM<I E<FG4J<SI:  

 8BAA4S CB69DIABEFP A9 C4D4??9?PA4 CB69DIABEF< 66B84 G?PFD4;6G>B6OI >B?954A<=; 
 89H9>F <@99F ;A4K<F9?PAO= D4;@9D, CB?ABEFPR C9D9>DO64RM<= G?PFD4;6G>B6B= CG-

KB>; 
 6OEBF4 (FB?M<A4) <;89?<S A4EFB?P>B 69?<>4, KFB 6E?98EF6<9 ;4FGI4A<S G?PFD4;6G>B-

6OI >B?954A<= 4@C?<FG84 QIBE<7A4?4 BF CDBF<6BCB?B:AB= CB69DIABEF< <@99F BK9AP @4?GR 
69?<K<AG.  

 

#BDS8B> 6OCB?A9A<S D45BFO 

1. �;GK<6 F9@G «1IB-<@CG?PEAO= @9FB8 G?PFD4;6G>B6OI >B?954A<=»< >BAEC9>F ?9>-
J<=, E89?4FP F9BD9F<K9E><9 B5BEAB64A<S, BF69F<FP A4 6BCDBEO: 

4) G>4;4FP 8BEFB<AEF64 < A98BEF4F>< QIB-@9FB84;  
5) G>4;4FP B5?4EFP CD<@9A9A<S QIB-@9FB84 6 D9?PEB6B= 89H9>FBE>BC<<; 
2. $4E>DOFP ;A4K9A<9 < B5?4EFP CD<@9A9A<S QIB-@9FB84. 
3. '>4;4FP D<EGA><, BFD4:4RM<9 ;46<E<@BEFP BF 4@C?<FG8O CD< <ECB?P;B64A<< QIB-

@9FB84, E CBSEA9A<9@: 
4) 69?<K<AO 89H9>F4;  
5) 7?G5<AO 97B ;4?974A<S;  
6) BD<9AF4J<< 89H9>F4;  
7) HBD@O 89H9>F4. 
 

%B89D:4A<9 BFK9F4 
1. �A4K9A<9 < B5?4EFP CD<@9A9A<S QIB-@9FB84. 
2. $<EGA><, BFD4:4RM<9 ;46<E<@BEFP BF 4@C?<FG8O CD< <ECB?P;B64A<< QIB-@9FB84, E 

CBSEA9A<9@: 
4) 69?<K<AO 89H9>F4;  
5) 7?G5<AO 97B ;4?974A<S; 
6) BD<9AF4J<< 89H9>F4; 
7) HBD@O 89H9>F4. 
 

�BAFDB?PAO9 6BCDBEO 

1. �4>B6O 8BEFB<AEF64 < A98BEF4F>< QIB-@9FB84? 
2. �4>B64 B5?4EFP CD<@9A9A<S QIB-@9FB84 6 D9?PEB6B= 89H9>FBE>BC<<? 
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3. �4>B6O 8BEFB<AEF64 < A98BEF4F>< ;9D>4?PAB-F9A96B7B @9FB84? 
4. �4>B64 B5?4EFP CD<@9A9A<S ;9D>4?PAB-F9A96B7B @9FB84 6 D9?PEB6B= 89H9>FBE>B-

C<<? 

 

ПD4кF8чеEк>е 74=яF8е № 7 

 

&9@4: �;GK9A<9 @9FB8<> < I4D4>F9D<EF<> ;9D>4?PAB7B @9FB84. 
Ц9?ь 74AяF8я: 

�;GK<FP I4D4>F9D<EF<>< ;9D>4?PAB7B @9FB84 89H9>FBE>BC<< D9?PEB6. 

 

�D4F><9 F9BD9F<K9E><9 E6989A<S 
 

#D< CB<E>9 89H9>FB6, BD<9AF<DB64AAOI C9DC9A8<>G?SDAB > CB69DIABEF< E>4A<DB64-
A<S, A4CD<@9D, A9>BFBDOI >BAF4>FAB-GEF4?BEFAOI FD9M<A 6 7B?B6>9 D9?PEB6 (>B8 89H9>F4 
21.1-2), >BAFDB?P B8A<@ A4>?BAAO@ CD9B5D4;B64F9?9@ A9 6E9784 84TF 8BEF4FBKAB A48T:AO9 
CB>4;4A<S. 

1FB E6S;4AB E F9@, KFB G?PFD4;6G>B6B= ?GK, C484S A4 89H9>F, 6 BEAB6AB@ ;9D>4?PAB BFD4-
:49FES BF 97B C?BE>BEF< < CD4>F<K9E>< A9 6B;6D4M49FES A4 <;?GK49@O= #1# (D<E. 11). �?S CB-
6OL9A<S QHH9>F<6ABEF< B5A4DG:9A<S 69DF<>4?PAB BD<9AF<DB64AAOI CBC9D9KAOI FD9M<A QIB-
@9FB8 G?PFD4;6G>B6B7B >BAFDB?S 8BCB?AS9FES ;9D>4?PAO@ @9FB8B@. 

 

 

$<E. 11."FD4:9A<9 G?PFD4;6G>B6OI >B?954A<= BF 69DF<>4?PAB BD<9AF<DB64AAB= ?<-
A<< 

 

 

 

�9D>4?PAO= @9FB8 G?PFD4;6G>B6B7B >BAFDB?S BEAB64A A4 4A4?<;9 C4D4@9FDB6 4>GEF<K9-
E><I <@CG?PEB6, BFD4:9AAOI BF 89H9>FB6 < 8BAAB= CB69DIABEF< B5N9>F4. #D< D4ECDBEFD4A9-
A<< G?PFD4;6G>B6B= 6B?AO 6 B5N9>F9 >BAFDB?S < CBC484A<< 9T A4 BFD4:4RMGR CB69DIABEFP, 
BFD4:9A<9 6B?AO @B:9F CDB<EIB8<FP CB 86G@ @9I4A<;@4@. � C9D6B@ E?GK49 BFD4:9A<9 4>G-
EF<K9E><I <@CG?PEB6 BF 89H9>FB6 CDB<EIB8<F CB8 D4;?<KAO@< G7?4@<, BF?<KAO@< BF G7?4 C4-
89A<S 6B?AO. 1FB S6?9A<9 6B;A<>49F, 9E?< A9DB6ABEF< CB69DIABEF< 89H9>F4 EB<;@9D<@O E 
8?<AB= 6B?AO. &4>4S CB69DIABEFP A4;O649FES 8<HHG;AB=. �B 6FBDB@ E?GK49 BFD4:9A<9 4>G-
EF<K9E><I <@CG?PEB6 BF 89H9>FB6 CDB<EIB8<F CB8 G7?B@, D46AO@ G7?G C489A<S, 9E?< A9DB6AB-
EF< BFD4:4RM9= CB69DIABEF< @AB7B @9APL9 8?<AO 6B?AO ED98O, <; >BFBDB= C4849F 6B?A4. 
&4>4S CB69DIABEFP A4;64A4 ;9D>4?PAB=, 4 BFD4:9A<9 ;9D>4?PAO@. �@9AAB 6 QF<I E?GK4SI < 
CD<@9AS9FES ;9D>4?PAO= @9FB8. �9D>4?PAO= @9FB8 D94?<;G9FES CD< CDB;6GK<64A<< <;89?<S 
86G@S CD9B5D4;B64F9?S@<, >BFBDO9 D4;@9M9AO A4 CB69DIABEF< E>4A<DB64A<S, F4><@ B5D4;B@, 
KFB5O H<>E<DB64FP B8A<@ CD9B5D4;B64F9?9@ E<7A4?, <;?GK49@O= 8DG7<@. %<7A4? BFD4:49FES 
BF 8BAAB= CB69DIABEF< < BF C?BE>BEF< 89H9>F4, CBEFGC4S A4 CD<9@A<>. 
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$<E. 12. %I9@4 CDB;6GK<64A<S < � 3 D4;69DF>4 ;9D>4?PAB7B @9FB84 

!4 ;484AAB@ D4EEFBSA<< BF C9D6B7B CD9B5D4;B64F9?S (�#), D45BF4RM97B 6 D9:<@9 <;-
?GK9A<S-CD<9@4 GEF4A46?<64RF 6FBDB=, >BFBDO= D45BF49F FB?P>B 6 D9:<@9 CD<9@4 (#) 3 CD<-
A<@49F ;9D>4?PAB BFD4:9AAO9 BF CB69DIABEF< 89H9>F4 E<7A4?O, >4> CB>4;4AB A4 D<EGA>9 12. 
$4EEFBSA<9 @9:8G CD9B5D4;B64F9?S@< 6O5<D4RF, <EIB8S <; GE?B6<S A4<?GKL97B CDB;6GK<64-
A<S ;BAO 69DBSFAB7B @9EFBCB?B:9A<S 89H9>FB6. %I9@4 D4ECB?B:9A<S CD9B5D4;B64F9?9= A4 
CDS@B=, C4D4??9?PAB= A4CD46?9A<R <I C9D9@9M9A<S, A4;O649FES 5F4A89@6. %I9@4 D4ECB?B:9-
A<S CD9B5D4;B64F9?9= A4 CDS@B=, C9DC9A8<>G?SDAB= A4CD46?9A<R <I C9D9@9M9A<S, A4;O649F-
ES 58GQF6. �9D>4?PAO= @9FB8 D9>B@9A8G9FES <ECB?P;B64FP 6 >4K9EF69 8BCB?A9A<S > QIB 3 @9FB-
8G, F.>. CD< QFB@ QHH9>F<6A99 6OS6?SRFES 69DF<>4?PAO9 CBC9D9KAO9 FD9M<AO. !98BEF4F>B@ 
@9FB84 S6?S9FES A9B5IB8<@BEFP C9D<B8<K9E>< <;@9ASFP D4EEFBSA<9 @9:8G CD9B5D4;B64F9?S-
@<, BEB59AAB CD< >BAFDB?9 FB?EFBEF9AAOI <;89?<=. "5A4DG:<649F 8B 3 % 89H9>FB6 6 D9?PE4I. 

 

#BDS8B> 6OCB?A9A<S D45BFO 

1. �;GK<6 F9@G «�9D>4?PAO= @9FB8 G?PFD4;6G>B6B7B >BAFDB?S» < >BAEC9>F ?9>J<=, E89-
?4FP F9BD9F<K9E><9 B5BEAB64A<S, BF69F<FP A4 6BCDBEO: 

4) G>4;4FP 8BEFB<AEF64 < A98BEF4F>< ;9D>4?PAB7B @9FB84;  

5) G>4;4FP B5?4EFP CD<@9A9A<S ;9D>4?PAB7B @9FB84 6 D9?PEB6B= 89H9>FBE>BC<<; 

2. $4E>DOFP ;A4K9A<9 < B5?4EFP CD<@9A9A<S ;9D>4?PAB7B @9FB84. 
 

%B89D:4A<9 BFK9F4 
1. �A4K9A<9 < B5?4EFP CD<@9A9A<S ;9D>4?PAB7B @9FB84. 
2. $<EGA><, CBSEASRM<9 EGFP ;9D>4?PAB7B @9FB84 G?PFD4;6G>B6B7B >BAFDB?S. 
 

�BAFDB?PAO9 6BCDBEO 

1. �4> D94?<;B64A ;9D>4?PAO= @9FB8 '��?  
2. "F K97B ;46<E<F D4EEFBSA<9 � 3 D4EEFBSA<9 @9:8G #1#?  
3. � K9@ J9?9EBB5D4;ABEFP CD<@9A9A<S ;9D>4?PAB7B @9FB84? 
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ПD4кF8чеEк>е 74=яF8е № 8 

 

&9@4: �;GK9A<9 @9FB8<> < I4D4>F9D<EF<> F9A96B7B @9FB84. 
Ц9?ь 74AяF8я: 

�;GK<FP I4D4>F9D<EF<>< F9A96B7B @9FB84 89H9>FBE>BC<< D9?PEB6. 

 

�D4F><9 F9BD9F<K9E><9 E6989A<S 
 

&9A96B= @9FB8 D94?<;G9FES <;?GK9A<9@ G?PFD4;6G>B6B7B E<7A4?4 CD9B5D4;B64F9?9@ 3 
<EFBKA<>B@ (�), D4ECB?B:9AAO@ A4 CB69DIABEF< E>4A<DB64A<S, < CD<ASF<9@ <;?GK49@B7B 
E<7A4?4 CD9B5D4;B64F9?9@ 3 CD<9@A<>B@ (#), D4ECB?B:9AAO@ A4 B5D4FAB= CB69DIABEF< B5N-
9>F4 >BAFDB?S. �E?< A4 CGF< G?PFD4;6G>B6OI 6B?A A9F CD9CSFEF6<=, BFD4:4RM<I <?< D4EE9<-
64RM<I G?PFD4;6G>B6O9 6B?AO, FB GDB69AP CD<ASFB7B E<7A4?4 @4>E<@4?9A. 1FBF GDB69AP D9;-
>B G@9APL49FES, 9E?< 6 <;89?<< 9EFP 89H9>F. 

�

#

�

U (CDBL98L<= E<7A4?)

#GFP #1#  

$<E. 13 -   &9A96B= @9FB8 G?PFD4;6G>B6B7B >BAFDB?S 

� BF?<K<9 BF QIB 3 @9FB84 F9A96B= @9FB8 <@99F 6OEB>GR CB@9IBGEFB=K<6BEFP < E?45GR 
;46<E<@BEFP 4@C?<FG8O CD<ASFB7B E<7A4?4 BF BD<9AF4J<< 89H9>F4. !98BEF4F>4@< @9FB84 S6-
?SRFES: A9B5IB8<@BEFP 86GIEFBDBAA97B 8BEFGC4 > B5N9>FG >BAFDB?S, BFEGFEF6<9 <AHBD@4J<< 
B >BBD8<A4F4I 89H9>F4, CB7D9LABEFP CB>4;4A<< CD<5BD4, D97<EFD<DGRM97B GDB69AP CD<ASFB-
7B E<7A4?4. �6<8G A4?<K<S 84AAOI A98BEF4F>B6 F9A96B= @9FB8 A9 CD<@9AS9FES 8?S EC?BLAB7B 
>BAFDB?S D9?PEB6 6 CGF<, AB L<DB>B <ECB?P;G9FES A4 @9F4??GD7<K9E><I >B@5<A4F4I < D9?P-
EBE64DBKAOI CD98CD<SF<SI. &9A96B= @9FB8 A9 CD<@9AS9FES CD< EC?BLAB@ >BAFDB?9 D9?PEB6. 
"8A4>B 97B L<DB>B <ECB?P;GRF CD< >BAFDB?9 D9?PEB6 CBE?9 <;7BFB6?9A<S A4 @9F4??GD7<K9-
E><I >B@5<A4F4I, A4 D9?PEBE64DBKAOI CD98CD<SF<SI 8?S >BAFDB?S E64DAOI EFO>B6, 4 F4> :9 
CD< >BAFDB?9 E64DAOI EFO>B6 D9?PEB6, G?B:9AAOI 6 CGFP. �ECB?P;G9FES 8?S >BAFDB?S 7B?B6-
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4 GE?B6AB= KG6EF6<F9?PABEF<; 
4 «@9DF6B=» ;BAO; 
4 CB7D9LABEF< 7?G5<AB@9D4; 
4 G7?4 66B84 ?GK4; 
4 CD989?PAB= KG6EF6<F9?PABEF<. 
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$<E. 27 -  %F4A84DFAO= B5D4;9J %"-2. 

 

&9IA<K9E><9 I4D4>F9D<EF<><: 

�;7BFB6?9A <; EF4?< @4D>< 20 <?< <; EF4?< @4D>< 3 CB �"%& 146373 89; E>BDBEFP 
D4ECDBEFD4A9A<S CDB8B?PAB= 6B?AO 6 @4F9D<4?9 B5D4;J4 CD< F9@C9D4FGD9 20±5 °% EB-
EF46?S9F 5900±59 @/E; 6D9@S D4ECDBEFD4A9A<S G?PFD4;6G>B6OI >B?954A<= 6 CDS@B@ < B5-
D4FAB@ A4CD46?9A<SI 20±1 @>E; 79B@9FD<K9E><9 D4;@9DO EBBF69FEF6GRF FD95B64A<S@ 
$�. 

3. %F4A84DFAO= B5D4;9J %"-3$ (D<E. 28). "5D4;9J %"-3$ <;7BF46?<649FES <; EF4?< 
@4D>< 20 6 EBBF69FEF6<< E FD95B64A<S@< �"%& 18576396, CD98A4;A4K9A 8?S >4?<5DB6>< 
G?PFD4;6G>B6OI 89H9>FBE>BCB6 CD< >BAFDB?9 >4K9EF64 D9?PEB6, 4 F4>:9 89F4?9= < G;?B6 
:9?9;AB8BDB:AB7B CB86<:AB7B EBEF464 CD< EB6@9M9AAB= < D4;89?PAB= EI9@4I 6>?RK9-
A<S CP9;BQ?9>FD<K9E><I CD9B5D4;B64F9?9= A4 K4EFBFG 5B?99 1,5  �J. 

%F4A84DFAO= B5D4;9J %"-3$ <ECB?P;GRF 8?S BCD989?9A<S:  
4 GE?B6AB= KG6EF6<F9?PABEF< CD< >BAFDB?9 QIB- < 89?PF4-@9FB84@<; 
4 «@9DF6B=» ;BAO; 
 CB7D9LABEF< 7?G5<AB@9D4 < CB7D9LABEF< <;@9D9A<S >BBD8<A4F BFD4:4F9?S; 
4 EFD9?O CD9B5D4;B64F9?S; 
4 G7?4 66B84 G?PFD4;6G>B6OI >B?954A<=; 
4 L<D<AO BEAB6AB7B ?9C9EF>4 8<47D4@@O A4CD46?9AABEF< A4>?BAAB7B #1#; 
4 <@CG?PEAB7B >BQHH<J<9AF4 CD9B5D4;B64A<S CD< >BAFDB?9 D9?PEB6B7B <?< 

5?<;>B7B > A9@G CB 4>GEF<K9E><@ E6B=EF64@ @9F4??4. 

  

$<E. 28  - %F4A84DFAO= B5D4;9J %"-3$ 

#BDS8B> 6OCB?A9A<S D45BFO 

1. '>4;4FP A4;A4K9A<9, @4F9D<4? < BEB59AABEF< >BAEFDG>J<< EF4A84DFAOI B5D4;JB6 
%"-1, %"-2 < %"-3$. 

%B89D:4A<9 BFK9F4 
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1. !4;A4K9A<9, @4F9D<4? < BEB59AABEF< >BAEFDG>J<< EF4A84DFAOI B5D4;JB6 %"-1, %"-2 

< %"-3$. 
 

�BAFDB?PAO9 6BCDBEO 

 

1. �; >4>B7B @4F9D<4?4 <;7BFB6?9AO EF4A84DFAO9 B5D4;JO %"-1, %"-2 < %"-3$? 
2. �?S K97B CD98A4;A4K9AO EF4A84DFAO9 B5D4;JO %"-1, %"-2 < %"-3$?  
3. �4>B6O BEB59AABEF< >BAEFDG>J<< EF4A84DFAOI B5D4;JB6 %"-1,%"-2 < %"-3$? 
 

Л45>D4F>D=4я D45>F4 №3 

 

&9@4: �;GK9A<9 @9FB8<>< A4EFDB=>< C4D4@9FDB6 >BAFDB?S CB EF4A84DFAO@ B5D4;J4@. 
 

Ц9?ь 74AяF8я: 
#D<B5D9F9A<9 CD4>F<K9E><I A46O>B6 BCD989?9A<S FBK>< 6OIB84 < G7?4 66B84 ?GK4 

#1#, «@9DF6B=» ;BAO < FBKABEF< D45BFO 7?G5<AB@9D4. 
О5BDG8B64A89: '?PFD4;6G>B6B= 89H9>FBE>BC E Q?9>FDBAAB-?GK96B= FDG5>B=, EF4A-

84DFAO= B5D4;9J %"-3$. 
 

�D4F><9 F9BD9F<K9E><9 E6989A<S 
 

"CD989?9A<9 FBK>< 6OIB84 ?GK4 #1# 

#9D9@9M4S CD9B5D4;B64F9?P CB E@BK9AAB= D45BK9= CB69DIABEF< B5D4;J4, 6O5D4FP F4-
>B9 97B CB?B:9A<9, CD< >BFBDB@ 4@C?<FG84 QIB-E<7A4?4 BF 6B7AGFB= J<?<A8D<K9E>B= CB-
69DIABEF< A4<5B?PL4S. � QFB@ E?GK49 FBK>4 6OIB84 ?GK4, A4A9E9AA4S A4 CB69DIABEF< #1#, 
8B?:A4 EB6@9M4FPES E FBK>B= О A4 EF4A84DFAB@ B5D4;J9 %"-3 <?< %"-3$, >BFBD4S S6?S9FES 
79B@9FD<K9E><@ J9AFDB@ CB?GB>DG:ABEF< (D<E. 16). 

 

$<E. 16 -  #DB69D>4 «@9DF6B=» ;BAO A4 %"-3$: �- E<7A4? BF BF69DEF<S A4 7?G5<A9 
3 @@ E?<649FES E ;BA8<DGRM<@ <@CG?PEB@,   > 3 @@; �- QIB-E<7A4? BF BF69DEF<S A4 7?G-
5<A9 8 @@ A45?R849FES BF89?PAB BF ;BA8<DGRM97B <@CG?PE4,   < 8 @@. 

"CD989?9A<9 G7?4 66B84 ?GK4 #1# 

'7B? 66B84 ?GK4 EK<F49FES CB L>4?9 EF4A84DFAB7B B5D4;J4 %"-3$ CDBF<6 @9F>< , 
B5B;A4K4RM9= FBK>G 6OIB84 ?GK4, CD< GEF4AB6>9 CD9B5D4;B64F9?S 6 CB?B:9A<9, EBBF69F-
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EF6GRM99 @4>E<@4?PAB= 4@C?<FG89 QIB-E<7A4?4 BF BF69DEF<S 8<4@9FDB@ 6 @@ A4 7?G-
5<A9 44 @@ 6 %"-3$. 

#B8 «@9DF6B=» ;BAB= CBA<@4RF B5?4EFP >BAFDB?<DG9@B7B <;89?<S (D9?PE4), CD<-
?974RM97B > >BAF4>FAB= CB69DIABEF<, 89H9>FO 6 >BFBDB= A9 6OS6?SRFES CD< ;484AAB= 
GE?B6AB= KG6EF6<F9?PABEF< 89H9>FBE>BC4 E CD9B5D4;B64F9?9@. 

« 9DF64S» ;BA4 CD< >BAFDB?9 A4>?BAAO@ #1# 6 BEAB6AB@ B5GE?46?<649FES: 
4 GDB6A9@ D969D59D4J<BAAOI LG@B6 6 CD<;@9 #1#; 
4EB7?4EB64AABEFPR 4>GEF<K9E><I EBCDBF<6?9A<= @4F9D<4?4 CD<;- @O < >BAFDB-

?<DG9@B7B @4F9D<4?4; 
4 8?<F9?PABEFPR ;BA8<DGRM97B <@CG?PE4; 
4 A4EFDB=>B= CD<9@AB7B FD4>F4 89H9>FBE>BC4. 
#BE?9 CB87BFB6>< 89H9>FBE>BC4 CB8>?RK49@ A4>?BAAO9 #1# E G7?B@ 66B84 65°, 

BCD989?S9@ A4 %"-3$ «@9DF6GR» ;BAG 4 BA4 D46A4 ≈ 6 @@. 
�9?<K<A4 «@9DF6B=» ;BAO I4D4>F9D<;G9FES @<A<@4?PAB= 7?G5<AB= D4ECB?B:9A<S 

J<?<A8D<K9E>B7B BF69DEF<S 8<4@9FDB@ 2 @@, 6OCB?A9AAB7B 6 %"-2 <?< %"-3$. !4CD<-
@9D, CD< >BAFDB?9 E64DAOI EFO>B6 D9?PEB6 «@9DF64S» ;BA4 A9 8B?:A4 CD96OL4FP 8?S 
#1# E α = 65 4 3 @@, 8?S #1# E α = 50 4 8 @@ (E@. D<E. 19). 

&BKABEFP D45BFO 7?G5<AB@9D4 BJ9A<649FES CB7D9LABEFPR <;@9D9A<S, <;69EFAB7B 
<AF9D64?4 6D9@9A< @9:8G 86G@S 84AAO@< QIB-E<7A4?4@<. 

&BKABEFP D45BFO 7?G5<AB@9D4 89H9>FBE>BC4 CDB69DS9FES CB EF4A84DFAO@ B5D4;-
J4@ %"-2 <?< %"-3$ <;@9D9A<9@ <AF9D64?4 6D9@9A< @9:8G 84AAO@< QIB-E<7A4?4@< CD< 
CDB;6GK<64A<< B5D4;J4 CDS@O@ CD9B5D4;B64F9?9@ 6 A4CD46?9A<<, G>4;4AAB@ EFD9?>B= 
(20 @>E). 

&BKABEFP D45BFO 7?G5<AB@9D4 89H9>FBE>BC4 E A4>?BAAO@ #1# CDB69DS9FES CB 
EF4A84DFAB@G B5D4;JG %"-2 <?< %"-3$ CGF9@ 6OS6?9A<S A4>?BAAO@ CD9B5D4;B64F9?9@ 
BF69DEF<S 8<4@9FDB@ 6 @@. &BKABEFP D45BFO 7?G5<AB@9D4 EK<F49FES G8B6?9F6BD<F9?P-
AB=, 9E?< <;@9D9AAB9 CD< CB@BM< CD9B5D4;B64F9?S (α = 40365) ;A4K9A<9 >BBD8<A4FO 
7?G5<AO ;4?974A<S EBEF46?S9F ! = ±2 @@ (D<E. 17). 

 

 

$<E. 17 -  #DB69D>4 FBKABEF< D45BFO 7?G5<AB@9D4 89H9>FBE>BC4 

 

#BDS8B> 6OCB?A9A<S D45BFO 
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1. �;GK<FP F9@G «%F4A84DFAO9 B5D4;JO, <I CD<@9A9A<9 6 A9D4;DGL4RM9@ >BAFDB?9 
D9?PEB6», >BAEC9>F ?9>J<=. 

2. "CD989?<FP A4 EF4A84DFAB@ B5D4;J9 %"-3$ FBK>G 6OIB84 < G7B? 66B84 ?GK4 #1#. 
�OCB?A<FP K9DF9:< EB EI9@4@< <I BCD989?9A<S. 

3. "CD989?<FP A4 EF4A84DFAB@ B5D4;J9 %"-3$ «@9DF6GR» ;BAG E G7?B@ 66B84 65° < 50°. 
4. "CD989?<FP FBKABEFP D45BFO 7?G5<AB@9D4 89H9>FBE>BC4. 
 

%B89D:4A<9 BFK9F4 

1. "C<E4A<9 CBDS8>4 BCD989?9A<S FBK>< 6OIB84 ?GK4 #1#. 
2. "C<E4A<9 CBDS8>4 BCD989?9A<S G7?4 66B84 ?GK4 #1#. 
3. "C<E4A<9 CBDS8>4 BCD989?9A<S «@9DF6B=» ;BAO < FBKABEF< D45BFO 7?G5<AB@9D4 CB 

EF4A84DFAB@G B5D4;JG %"-3$. 
4. #BASF<S B FBK>9 6OIB84 < G7?9 66B84 ?GK4, «@9DF6B=» ;BAO < FBKABEF< D45BFO 7?G-

5<AB@9D4. 
5. +9DF9:< «"CD989?9A<9 FBK>< 6OIB84 ?GK4, G7?4 66B84 ?GK4, «@9DF6B=» ;BAO < FBK-

ABEF< D45BFO 7?G5<AB@9D4». 
 

�BAFDB?PAO9 6BCDBEO 

 

1. +FB F4>B9 FBK>4 6OIB84 < G7B? 66B84 ?GK4? 
2. "F K97B ;46<E<F 7?G5<A4 «@9DF6B=» ;BAO? 
3. �4> CDB69DS9FES FBKABEFP D45BFO 7?G5<AB@9D4? 
 

 

Л45>D4F>D=4я D45>F4 №4 

&9@4: "C<E4A<9 CD<AJ<CB6 D4EL<HDB6>< ;4C<E9= @47A<FAB7B >4A4?4 EB6@9M9AAB7B 64-
7BA4-89H9>FBE>BC4 A4 #�. 

Ц9?ь 74AяF8я: 
�;GK<FP GEFDB=EF6B 647BA4-89H9>FBE>BC4, A4GK<FPES D4EL<HDB6O64FP BEJ<??B7D4@@O. 
О5BDG8B64A89: �9H9>FBE>BCA4S F9?9:>4 «�6<>BA-01», EF4A84DFAO= B5D4;9J %"-3$. 
 

�D4F><9 F9BD9F<K9E><9 E6989A<S 
 

1. �BAEFDG>J<S 647BA4-89H9>FBE>BC4 

 47A<FAO= 647BA-89H9>FBE>BC BFABE<FES > K<E?G ED98EF6 E>BDBEFAB= 89H9>FBE>BC<< 
D9?PEB6 6 :9?9;AB8BDB:AB@ CGF<. #D< EGM9EF6GRM9= >BAEFDG>J<< < C4D4@9FD4I 89H9>FB-
E>BCAB= 4CC4D4FGDO 97B @4>E<@4?PA4S D45BK4S E>BDBEFP EBEF46?S9F _______ >@/K. 

�E9 B5BDG8B64A<9 < 4CC4D4FGD4 89H9>FBE>BC4 D4;@9M4RFES  
________________________________________________________________ 

________________________________________________________________ 

___________________________________________________________________________

_______ 

 

� 8DG7B@ >BAJ9 647BA4 A4IB8<FES 
___________________________________________________________________ 

________________________________________________________________ 
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________________________________________________________________ 

 

#B8 647BAB@ @9:8G 97B IB8B6O@< F9?9:>4@< D4;@9M49FES EC9J<4?PA4S <A8G>FBDA4S 
F9?9:>4 6, 4>>G@G?SFBDA4S 54F4D9S 7, 79A9D4FBD 8 E CD<6B8B@ BF BE< 647BA4, SM<>< E E9?9AB-
6O@< 6OCDS@<F9?S@<. 

 

2. �BAEFDG>J<S <A8G>FBDAB= F9?9:>< 

�A8G>FBDA4S F9?9:>4 (D<E. 22) E?G:<F 8?S _____________________. "A4 EBEFB<F <; 4, 

___________________________11 < __________________________ 10.  9:8G ED98A<@< >B?9-
E4@< D4;@9M4RFES ________________________ 5, CB869L9AAO9 > D4@9 F9?9:><. &9?9:-
>4_______________________________ 2 < 9 E6S;4A4 E ______________________ 6. &S7< F9?9:-
>< >D9CSFES >__________________ 1 < 7 A4 ID95FB6B= 54?>9 647BA4 F4>, KFB5O 5O?B 6B;@B:AB 
E6B5B8AB9 C9D986<:9A<9 F9?9:>< < 6C<EO64A<9 647BA4 6@9EF9 E A9= 6 >D<6OI GK4EF>4I :9?9;-
AB8BDB:AB7B CGF<. �?S QFB7B @9:8G >4:8O@ >DBALF9=AB@ < ___________________ 12 (8) 

GEF4AB6?9AO L4=5O EB EH9D<K9E>B= CB69DIABEFPR, >BFBDO9 CB;6B?SRF FS79 BF>?BASFPES A4 
BCD989?9AAO= G7B? 7BD<;BAF4?PAB < 69DF<>4?PAB. #BQFB@G A4 <A8<>4FBDAGR F9?9:>G CD< 
86<:9A<< A9 B>4;O64RF 6?<SA<S >B?954A<S D4@O (>G;B64) 647BA4 A4 D9EEBD4I, 4 F4>:9 BF>?B-
A9A<9 BF BE< :9?9;AB8BDB:AB7B CGF< 6 >D<6OI._________________________ 12 (8) E?G:4F 8?S 
E@S7K9A<S G84DB6 CD< D9;><I <;@9A9A<SI E>BDBEF< 86<:9A<S 647BA4. #DG:<AO A4FS7<64RFES 
CB869DFO64A<9@ 749> A4 >BAJ4I FS7. #D< A9CD46<?PAB@ A4FS:9A<< A4DGL49FES C?46ABEFP 
86<:9A<S F9?9:>< CD< GE>BD9A<< <?< ;4@98?9A<< 86<:9A<S 647BA4@. &9?9:>4 A4K<A49F 86<-
74FPES FB?K>4@<, KFB @B:9F 6O;64FP CBS6?9A<9 8BCB?A<F9?PAOI E<7A4?B6 6 <E>4F9?SI. 

 

$<E. 22 -  �A8G>FBDA4S F9?9:>4 

 

�?S ABD@4?PAB= D45BFO 89H9>FBE>BC4 A9B5IB8<@B, KFB5O CD< 86<:9A<< CB :9?9;AB-
8BDB:AB@G CGF< ;4;BD @9:8G CB?RE4@< Q?9>FDB@47A<FB6 < D9?PE4@< EBID4AS?ES CBEFBSAAO@. 
#BQFB@G D4@4 <A8G>FBDAB= F9?9:>< E CB869L9AAO@< A4 A9= Q?9>FDB@47A<F4@< BC<D49FES A4 
869 ED98A<9 59;D95BD8AO9 >B?9EAO9 C4DO 59; CB8D9EEBD<64A<S. #D< QFB@ D9EEBDO >D4=A<I 
>B?9EAOI C4D BFD97G?<DB64AO F4>, KFB A4 A<I C9D9849FES CD<@9DAB 869 FD9F< 69E4 D4@O. &4-
>B9 D4ECD989?9A<9 A47DG;>< A4 >B?9EAO9 C4DO CD98BF6D4M49F EIB8 F9?9:>< E D9?PEB6 < EB-
ID4AS9F A9<;@9AAB= 69?<K<AG 6B;8GLAB7B ;4;BD4 @9:8G CB?RE4@< Q?9>FDB@47A<F4 < D9?PE4-
@<. 

 

3. !4@47A<K<64RM4S E<EF9@4 89H9>FBE>BC4 
$9?PEO A4@47A<K<64RFES _____________________________________________ 4 
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CB B8AB@G A4 >4:8GR D9?PEB6GR A<FP :9?9;AB8BDB:AB7B CGF<. 1?9>FDB@47A<FO CB8-
69L9AO > D4@9 <A8G>FBDAB= F9?9:>< A4 _____________________________ 1 (D<E. 26) . 1FB 
CB;6B?S9F D97G?<DB64FP ;4;BD @9:8G CB?RE4@< Q?9>FDB@47A<F4 < D9?PEB@, GEF4A46?<64S AG:-
AGR <I 69?<K<AG, B8<A4>B6GR 8?S B5B<I CB?REB6. �9?<K<A4 ;4;BDB6 CDB69DS9FES CD< CB@BM< 
A9@47A<FAOI C?4EF<AB> CD< 6>?RK9AAB@ D45BK9@ FB>9 6 B5@BF>4I Q?9>FDB@47A<F4 (16318 �); 
69?<K<A4 ;4;BDB6 8B?:A4 5OFP ________ @@. 

  

$<E. 23 -  1?9>FDB@47A<F 

�4D>4EB@ A4@47A<K<64RM<I >4FGL9> Q?9>FDB@47A<F4 E?G:4F ______________________ 
2  <  _____________________  3 . �<?P;4 <;B?<DB64A4 BF B5@BF>< E?B9@ CD9EELC4A4. "5@BF>4 
>4FGL9> CDBC<F4A4 <;B?SJ<BAAO@ ?4>B@ < EA4DG:< CB>DOF4 6B8BA9CDBA<J49@O@ E?B9@ < 
__________________________ 4. �4FGL>< E6B5B8AB A48964RFES A4 E9D89KA<>< < ;4:<@4RFES 
__________________________ 5. �?S C?BFAB= CBE48>< >4FGL9> < CD98BF6D4M9A<S 6B;@B:AB-
EF< <I CB6BDBF4 A4 CB?RE4I >4FGL>< CBE?9 GEF4AB6>< A4>BA9KA<>B6 D4E>?<A<64RFES 89D9-
6SAAO@< >?<APS@<. 

�?S GEF4AB6>< <E>4F9?PAOI GEFDB=EF6 CB?REAO9 A4>BA9KA<>< Q?9>FDB@47A<FB6 EB98<-
ASRFES ________________________________ 7 <; A9@47A<FAOI @4F9D<4?B6 (8RD4?R@<A<96O9 
C?4EF<AO FB?M<AB= 8310 @@). �4FGL>< Q?9>FDB@47A<F4 EB98<ASRFES CBE?98B64F9?PAB, CD< 
QFB@ <I >BAJO, B5D4M9AAO9 > D9?PEG, 8B?:AO <@9FP CDBF<6BCB?B:AGR CB?SDABEFP. !B@<-
A4?PA4S 69?<K<A4 A4@47A<K<64RM97B FB>4 6 >4FGL>9_____ �. 

4. �E>4F9?PAO9 GEFDB=EF64 

' 89H9>FBE>BC4 <E>4F9?PAB9 GEFDB=EF6B (D<E. 24) EBEFB<F <; 
________________________________, CD< CB@BM< >BFBDB= >4FGL>4 EF46<FES A4 CB69DIABEFP 
>4F4A<S 7B?B6>< < C9D9@9M49FES 68B?P D9?PE4. �A8G>J<BAA4S >4FGL>4 6EF46?S9FES 6 
_______________ 4, G>D9C?9AAO= A4 _____________________ 3. "8A<@ >BAJB@ ?O:4 >D9C<FES 
A4 ______________________ 2, >BFBD4S ;4>D9C?9A4 6 _________________________ 1. 

�4D>4E >4FGL>< 6OCB?A9A <; A9@47A<FAOI @4F9D<4?B6 __________________________. 
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                      $<E. 24 -  �O:4 E <E>4F9?PAB= >4FGL>B= 

"5@BF>G >4FGL9> < >BDCGE CDBC<FO64RF <;B?SJ<BAAB= @4EEB=, A4CD<@9D J9D9;<AB@, < 
CDBEGL<64RF, F.>. <E>4F9?< CB869D:9AO E<?PAB@G 6B;89=EF6<R 6?47<. �BAJO B5@BF>< 6O6B-
8SFES A4 >?9@@O, G>D9C?9AAO9 A4 >BDCGE9, > >BFBDO@ CD<C4<64RFES CDB6B84, EB98<ASRM<9 
<E>4F9?P E D97<EFD<DGRM<@< GEFDB=EF64@<. 

�O:4 <;7BF46?<649FES <; A9@47A<FAOI @4F9D<4?B6, A4CD<@9D A9@47A<FAB= EF4?<. 
+4EFP ?O:<, E>B?P;SM4S CB D9?PEG, <@99F FB?M<AG 0,831 @@ < 8?<AG 40350 @@. #D<@9ASFP 
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#D< >BAFDB?9 D9?PEB6 6A9 ;BAO EFO>4 E?98G9F GEF4AB6<FP BEAB6AB= D9:<@ <A8<>4J<< 
A4 Q>D4A9, 6 >BFBDB@ 6>?RK9AO ;6G>B6O9 E<7A4?O 6E9I >4A4?B6, 4 A4 Q>D4A 6O6989A4 � 3 D4;-
69DF>4 C9D6B7B >4A4?4 ?96B=, ?<5B CD46B= A<F< CGF<. 

� CDBJ9EE9 >BAFDB?S CDBE?GL<64RF 6 F9?9HBA4I >D4F>B6D9@9AAO9 E<7A4?O 6OEB>B7B 
FBA4 (BF >4A4?B6 2, 3, 4, 5) <?< A<;>B7B FBA4 (BF >4A4?4 1). �6G>B64S <A8<>4J<S 8G5?<DG9FES A4 
� 3 D4;69DF>9 @<74A<9@ J<HD GE<?9A<S K4EFBFO EBBF69FEF6GRM97B >4A4?4. #D< A9B5IB8<@B-
EF< GFBKA<FP @9EFB D4ECB?B:9A<S 89H9>F4 E?98G9F CB6FBDAB @98?9AAB CDB>4F<FP F9?9:>G CB 

CDB69DS9@B@G @9EFG. 
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$<E. 31. $4;@9M9A<9 5?B>B6 D9;BA4FBDB6 89H9>FBE>BC4 $�  3 2 

 

�9H9>FBE>BCA4S F9?9:>4 $�  3 22 CD98A4;A4K9A4 8?S EC?BLAB7B >BAFDB?S D9?PEB6 6 
B59<I A<FSI CGF< CB 6E9= 8?<A9 < E9K9A<R D9?PE4, ;4 <E>?RK9A<9@ C9DP96 CB8BL6O < ;BA 
L9=>< A48 < CB8  5B?FB6O@< BF69DEF<S@< EB E>BDBEFPR 86<:9A<S 8B 5 >@/K. $�  3 22 CB;6B-
?S9F CDB6B8<FP >BAFDB?P E64DAOI EFO>B6 < BF89?PAOI E9K9A<= D9?PE4, BCD989?SFP >BBD8<A4FO 

B5A4DG:9AAOI 89H9>FB6 DGKAO@< #1#. 
$�  3 22 B5A4DG:<649F 89H9>FO 6 D9?PE4I, D94?<;GS 864 @9FB84 G?PFD4;6G>B6B7B >BA-

FDB?S: QIB 3 @9FB8 < ;9D>4?PAB 3 F9A96B= @9FB8. 
"EAB6A4S F9IAB?B7<S >BAFDB?S CD98GE@4FD<649F 8?S >4:8B= <; A<F9= CGF< 6BEP@<>4-

A4?PAGR EI9@G E GE?B6AO@< AB@9D4@< >4A4?B6 0, 70N, 55Q, 55Q, 42N, 42Q, 55N, 
70Q.$4;@9M9A<9 5?B>B6 D9;BA4FBDB6 $�  3 22 CB>4;4AB A4 D<EGA>9 32. 

�ECB?P;G9@O9 D9;BA4FBDO $# 55-55 D4;6TDAGFO CB8 G7?B@ 34B BFABE<F9?PAB CDB8B?P-
AB= BE< D9?PE4 6 EFBDBAG D45BK9= < A9D45BK9= 7D4A< 7B?B6>< D9?PE4. &4>B9 D4ECB?B:9A<9 D9-
;BA4FBDB6 B59EC9K<649F 6OS6?9A<9 69DF<>4?PAOI CBC9D9KAOI FD9M<A, D4ECB?B:9AAOI CB8 

D4;?<KAO@< G7?4@< 6 7B?B6>9 D9?PE4. 
% CB@BMPR $#70 BEGM9EF6?S9FES >BAFDB?P 7B?B6>< D9?PE4. $9;BA4FBDO B;6GK<64RF 

80% J9AFD4?PAB= K4EF< 7B?B6>< D9?PE4 < CD98A4;A4K9AO 8?S 6OS6?9A<S D4;6<FOI 5;9D>4?P-
AOI6 CBC9D9KAOI FD9M<A, >BFBDO9 C?BIB 6OS6?SRFES $# 55-55. 1F< 89H9>FO K4M9 6E97B D4;-
6<64RFES A4 CD<A<@4RM<I >BAJ4I C?9F< < ;69AP96. 

$9;BA4FBD4@< $# 42-42 BEGM9EF6?S9FES >BAFDB?P L9=>< < CDB8B?:9A<S L9=>< 6 CB-
8BL6G < 7B?B6>G D9?PE4: 6OS6?SRFES 7BD<;BAF4?PAO9 CDB8B?PAO9 FD9M<AO 6 7B?B6>9; 6 @9-
EF4I EBCDS:9A<S 7B?B6>< E L9=>B=; FD9M<AO BF 5B?FB6OI BF69DEF<=; >BppB;<BAAB- yEF4?BEF-
AO9 FD9M<AO 6 CB8BL69 D9?PE4. 

�ES <AHBD@4J<S BFB5D4:49FES A4 J69FAB@ :<8>B>D<EF4??<K9E>B@ 8<EC?99 Q?9>FDBAAB-
7B 5?B>4, CD<K9@ E<7A4?O >4:8B7B >4A4?4 <@9RF E6B= J69F. �4C<EP E<7A4?B6, CD<ASFOI A49;-
:4RM<@< D9;BA4FBD4@< (70N, 42N, 55N), BEGM9EF6?S9FES :9?FO@ <?< >D4EAO@ J69FB@. %<7-
A4?O BFN9;:4RM<I D9;BA4FBDB6 (55Q, 42Q, 70Q) 3 E<A<@ <?< ;9?9AO@. �4C<EP E<7A4?B6, CD<-
ASFOI $# $% D9;BA4FBD4@< 6 ;BA9 8BAAB7B E<7A4?4, 6989FES 59?O@ <?< BD4A:96O@ J69FB@, 
;4C<EP E<7A4?B6 6 ;BA9 7B?B6>< < L9=>< D9?PE4 BEGM9EF6?S9FES >D4EAO@ <?< E<D9A96O@ J69-
FB@. 

�9H9>FBE>BC $�  3 22 CB;6B?S9F CDBE@4FD<64FP D9;G?PF4FO >BAFDB?S A4 8<EC?99 6 
HBD@4F9 � 3 E>4A, 4 F4> :9 ;4C<EO64FP <AHBD@4J<R A4 USB 3 flash 8<E>, EN9@AGR SD 3 >4DFG 
C4@SF< < CDB6B8<FP CDBE@BFD ;4C<E4AAOI H4=?B6. 
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$<E. 32. $4;@9M9A<9 5?B>B6 D9;BA4FBDB6 89H9>FBE>BC4 $�  3 22 

 

#BDS8B> 6OCB?A9A<S D45BFO 

 

1. %EO?4SEP A4 <AEFDG>J<R CB Q>EC?G4F4J<< 89H9>FBE>BC4 «$� -2,22» < >BAEC9>F 
?9>J<=, E89?4FP F9BD9F<K9E><9 B5BEAB64A<S, BF69F<FP A4 >BAFDB?PAO9 6BCDBEO. 

2. "5NSEA<FP A4;A4K9A<9 89H9>FBE>BC4 «$� -2,22». 
3. !4;64FP 6<8O < >B8O 89H9>FB6, 6OS6?S9@OI E CB@BMPR 89H9>FBE>BC4 «$� -2,22». 
4. $4E>DOFP A4;A4K9A<9 >ABCB> A4 C9D98A9= C4A9?< Q?9>FDBAAB7B 5?B>4 89H9>FBE>BC4 

«$� -2,22». 
5. !4D<EB64FP EI9@G CDB;6GK<64A<S 89H9>FBE>BC4 «$� -2,22» < BC<E4FP 99 BEB59AAB-

EF<. 
6. $4E>DOFP 8BEFB<AEF64 < CD9<@GM9EF64 89H9>FBE>BC4 «$� -2,22» CB ED46A9A<R E 

5B?99 D4AA<@< 6<84@< 89H9>FBE>BCB6. 
 

7. "C<E4FP A4;A4K9A<9 >ABCB> A4 C9D98A9= C4A9?< Q?9>FDBAAB7B 5?B>4 89H9>FBE>BC4 
«$� -2,22». 

 

%B89D:4A<9 BFK9F4 

1. "C<E4A<9 CBDS8>4 >BAFDB?S D9?PEB6 89H9>FBE>BCB@ «$� -2,22». 
2. %I9@4 CDB;6GK<64A<S D9?PEB6 CD< EC?BLAB@ >BAFDB?9. 
3. #BDS8B> BHBD@?9A<S D9;G?PF4FB6 >BAFDB?S. 
 

 

�BAFDB?PAO9 6BCDBEO 

 

1. �?S K97B CD98A4;A4K9A 89H9>FBE>BC $� -2? 

2. #9D9K<E?<F9 6<8O 89H9>FB6, CB8?9:4M<I 6OS6?9A<R 89H9>FBE>BCB@ $� -2. 

3. "5NSEA<F9 A4;A4K9A<9 BD74AB6 GCD46?9A<S, A4IB8SM<IES A4 ?<J96B= C4A9?<. 
 


