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�:BG?S 3 �9AJ4 6 >648D4F9. "FER84 E?98GRF A9E>B?P>B CD4>F<K9E><I 6O6B8B6. % 

DBEFB@ B5M97B EBCDBF<6?9A<S 6FBD<KAB7B >BAFGD4 BF 50 8B 500 @>"@ F9C?B6O89-
?9A<9 6 ;BA9 E64D>< G@9APL49FES CB @9D9 C489A<S Rc CD<@9DAB 6 10 D4;. !98BEF4-
FB> F9C?4 >B@C9AE<DG9FES G69?<K9A<9@ A4CDS:9A<S (U2) <?< 6D9@9A< E64D><. 
%64DBKAO= CDBJ9EE A4 >BAF4>FAOI @4L<A4I E @4?O@ EBCDBF<6?9A<9@ 6FBD<KAB7B 
>BAFGD4 (~ 50 @>"@) EBCDB6B:849FES <AF9AE<6AO@ DBEFB@ A47D964 CB @9D9 C489-
A<S Rc 6 CDBJ9EE9 G69?<K9A<S E64DAB7B S8D4. #D< 8BEF<:9A<< D469AEF64 Rc=Z 

A47D96 8BEF<749F @4>E<@G@4, 4 ;4F9@, CB @9D9 9MU 5B?PL97B EA<:9A<S Rc (CB 8B-
EF<:9A<< FD95G9@B7B D4;@9D4 S8D4), G@9APL49FES. &4><@ B5D4;B@, E64D>4 A4 >BA-

https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D0%B0_%D1%82%D0%BE%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D0%B0_%D1%82%D0%BE%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%94%D0%B6%D0%BE%D1%83%D0%BB%D1%8F_%E2%80%94_%D0%9B%D0%B5%D0%BD%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%94%D0%B6%D0%BE%D1%83%D0%BB%D1%8F_%E2%80%94_%D0%9B%D0%B5%D0%BD%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%9E%D0%BC%D0%B0
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F4>FAOI @4L<A4I E @4?O@ EBCDBF<6?9A<9@ 6FBD<KAB7B >BAFGD4 (4 <I 5B?PL<A-
EF6B) EBCDB6B:849FES A9EF4J<BA4DAO@ A47D96B@ < A9EF45<?PAO@ >4K9EF6B@ EB-
98<A9A<=. '@9APL<FP QFBF A98BEF4FB> @B:AB A48U:AO@ E:4F<9@ ;4K<M9AAOI 89-
F4?9=, B59EC9K<64RM<@ CB889D:4A<9 Rc A4 @<A<@4?PAB@ GDB6A9, ?<5B CB889D-
:<64S 6OEB><= GDB69AP Rc ;4 EKUF E?45B7B E:4F<S 89F4?9= < D4;89?9A<S <@CG?PE4 
E64DBKAB7B FB>4 A4 A9E>B?P>B 5B?99 >BDBF><9 <@CG?PEO. #BE?98A99 9MU < Q>BAB-
@<F QA9D7<R < B59EC9K<649F CD9J<;<BAAB9 EB98<A9A<9 E BEF4FBKAB= 89HBD@4J<9= 

2&5 %. 

#D< E64D>9 A4 @4L<A4I E 5B?PL<@ EBCDBF<6?9A<9@ 6FBD<KAB7B >BAFGD4 (> 
500 @>"@) EA<:9A<9 Rc 6 CDBJ9EE9 E64D>< CD4>F<K9E>< A9 6?<S9F A4 6O89?9A<9 
F9C?BFO, A47D96 BEF4UFES EF4J<BA4DAO@, KFB I4D4>F9DAB 8?S E64D>< A4 CB869EAOI 
@4L<A4I E 8?<AAO@ >459?9@ 6B 6FBD<KAB@ >BAFGD9. %64D9AAO9 A4 A<I EB98<A9-
A<S B5?484RF 5B?99 EF45<?PAO@ >4K9EF6B@. 

%CBEB5O >BAF4>FAB= E64D>< 69EP@4 D4;ABB5D4;AO; <I @B:AB >?4EE<H<J<-
DB64FP CB DS8G CD<;A4>B6:  

ý @9FB8G CB?GK9A<S EB98<A9A<S, BCD989?S9@B7B H4;B6O@ EBEFBSA<9@ @9-
F4??4 6 ;BA9 E64D>< (EB98<A9A<9 6 F69D8B= <?< :<8>B= H4;4I);  

ý >BAEFDG>J<< EB98<A9A<= (A4I?9EFBKAB9 <?< EFO>B6B9); 
ý F9IAB?B7<K9E>B@G ECBEB5G CB?GK9A<S EB98<A9A<= (A4CD<@9D, EFO>B64S 

E64D>4 EBCDBF<6?9A<9@ < BC?46?9A<9@, FBK9KA4S, LB6A4S); 
ý 6<8G 4F@BEH9DO (E64D>4 A4 6B;8GI9 <?< 6 ;4M<FAB= ED989); 
ý ECBEB5G CB86B84 FB>4 < HBD@9 <@CG?PE4 FB>4 (>BAF4>FAO= < <A8G>J<BA-

AO= CB86B8, E64D>4 C9D9@9AAO@ FB>B@ D4;?<KAB= K4EFBFO, CBEFBSAAO= FB>); 
ý >B?<K9EF6G B8AB6D9@9AAB 6OCB?AS9@OI EB98<A9A<= (B8ABFBK9KA4S < 

@AB7BFBK9KA4S E64D>4, B8<ABKAO= < A9CD9DO6AO= D9?P9H < F. 8.); 
ý I4D4>F9DG C9D9@9M9A<S 89F4?9= <?< Q?9>FDB8B6 6B 6D9@S CDBCGE>4A<S 

<@CG?PE4 FB>4 (E64D>4 A9CB86<:AOI <?< CB86<:AOI 89F4?9=, A4CD<@9D A9CD9-
DO6A4S < L47B64S LB6A4S E64D>4); 

ý A4?<K<R 8BCB?A<F9?PAOI E6S;GRM<I >B@CBA9AFB6 (>?9S, 7DGAF4, CD<CBS 
< 8D.) 

 
$<EGAB> 1 3 %I9@O < 6<8O >BAF4>FAB= E64D>< 
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%FO>B64S E64D>4 3 E64DBKAO= CDBJ9EE, CD< >BFBDB@ 89F4?< EB98<ASRFES CB 
6E9= C?BE>BEF< <I >4E4A<S, 6 D9;G?PF4F9 A47D964. � ;46<E<@BEF< BF @4D>< @9F4??4, 
C?BM48< E9K9A<S EB98<AS9@OI 89F4?9= < FD95B64A<= > >4K9EF6G EB98<A9A<S EFO-
>B6GR E64D>G @B:AB 6OCB?ASFP A9E>B?P><@< ECBEB54@<: EBCDBF<6?9A<9@, A9CD9-
DO6AO@ BC?46?9A<9@ < BC?46?9A<9@ E CB8B7D96B@. 

%64D>4 EBCDBF<6?9A<9@ <ECB?P;G9FES 8?S EB98<A9A<S 89F4?9= E C?BM48PR 

E9K9A<S 8B 200 @@². #D<@9AS9FES 6 BEAB6AB@ CD< E64D>9 CDB6B?B><, EF9D:A9= < 
FDG5 <; A<;>BG7?9DB8<EFB= EF4?< BFABE<F9?PAB @4?OI E9K9A<=. 

%64D>4 BC?46?9A<9@ <ECB?P;G9FES 8?S EB98<A9A<S 89F4?9= E C?BM48PR E9-
K9A<S 8B 100000 @@², F4><I >4> FDG5BCDB6B8O, 4D@4FGD4 :9?9;B59FBAAOI <;89?<=, 
EFO>B6O9 EB98<A9A<S CDBH<?PAB= EF4?<, ?9AFBKAO9 C<?O. #D<@9AS9FES 8?S EB-
98<A9A<S :9?9;AB8BDB:AOI D9?PEB6 A4 59EEFO>B6OI CGFSI, 8?S CDB<;6B8EF64 
8?<AABD4;@9DAOI ;47BFB6B> <; EF4?9=, EC?46B6 < J69FAOI @9F4??B6. � EG8BEFDB9-
A<< <ECB?P;G9FES 8?S <;7BFB6?9A<S S>BDAOI J9C9=, ;@996<>B6 IB?B8<?PA<>B6 D9-
HD<:9D4FBDAOI EG8B6. &4>:9 E64D>4 BC?46?9A<9@ <ECB?P;G9FES 6 CDB<;6B8EF69 
D9:GM97B <AEFDG@9AF4 (A4CD<@9D, 8?S E64D>< D45BK9= K4EF< E69D?4 <; <AEFDG@9A-
F4?PAB= EF4?< E I6BEFB6B= K4EFPR <; B5OKAB= EF4?<). 

&BK9KA4S >BAF4>FA4S E64D>4 3 E64DBKAO= CDBJ9EE, CD< >BFBDB@ 89F4?< EB-
98<ASRFES 6 B8AB= <?< B8AB6D9@9AAB 6 A9E>B?P><I FBK>4I. #DBKABEFP EB98<A9-
A<S BCD989?S9FES D4;@9DB@ < EFDG>FGDB= E64DAB= FBK><, >BFBDO9 ;46<ESF BF 
HBD@O < D4;@9DB6 >BAF4>FAB= CB69DIABEF< Q?9>FDB8B6, E<?O E64DBKAB7B FB>4, 
6D9@9A< 97B CDBF9>4A<S K9D9; ;47BFB6><, GE<?<S E:4F<S < EBEFBSA<S CB69DIABEF9= 

E64D<649@OI 89F4?9=. % CB@BMPR FBK9KAB= E64D>< @B:AB EB;8464FP 8B 600 EB-
98<A9A<= ;4 1 @<AGFG. #D<@9AS9FES 8?S EB98<A9A<S FBAK4=L<I 89F4?9= (8B 0,02 

@>@) Q?9>FDBAAOI CD<5BDB6, 8?S E64D>< EF4?PAOI >BAEFDG>J<= <; ?<EFB6 FB?M<-
AB= 8B 20< @@ 6 46FB@B5<?9 -, E4@B?UFB- < EG8BEFDB9A<<, 6 E9?PE>BIB;S=EF69AAB@ 

@4L<ABEFDB9A<< < 8DG7<I BFD4E?SI CDB@OL?9AABEF<.  
,B6A4S E64D>4 3 E64DBKAO= CDBJ9EE, CD< >BFBDB@ 89F4?< EB98<ASRFES 

L6B@, EBEFBSM<@ <; DS84 BF89?PAOI E64DAOI FBK9> (?<FOI ;BA), K4EF<KAB C9D9-
>DO64RM<I <?< A9 C9D9>DO64RM<I B8A4 8DG7GR. � C9D6B@ E?GK49 LB6 5G89F 79D-
@9F<KAO@. �B 6FBDB@ E?GK49 LB6A4S E64D>4, 6OCB?A9AA4S BF89?PAO@< FBK>4@< 

59; C9D9>DOF<S, CD4>F<K9E>< A9 5G89F BF?<K4FPES BF DS84 FBK9>, CB?GK9AAOI CD< 
FBK9KAB= E64D>9. #DBJ9EE LB6AB= E64D>< BEGM9EF6?S9FES A4 EC9J<4?PAOI E64DBK-
AOI EF4A>4I E 86G@S (<?< B8A<@) 6D4M4RM<@<ES 8<E>B6O@< DB?<>4@<-Q?9>FDB-
84@<, >BFBDO9 C?BFAB E:<@4RF, CDB>4FO64RF < E64D<64RF EB98<AS9@O9 89F4?<. 
&B?M<A4 E64D<649@OI ?<EFB6 >B?95?9FES 6 CD989?4I 0,233 @@. #D<@9AS9FES CD< 
<;7BFB6?9A<< D4;?<KAOI U@>BEF9=, 789 FD95GRFES 79D@9F<KAO9 L6O 3 59A;B54><, 

FDG5O, 5BK><, E<?PHBAO < 8D. 
$4EE@BFD96 @9FB8O F9IAB?B7<K9E>B7B CDBJ9EE4 >BAF4>FAB= E64D><, 5O?B D9-

L9AB 6O5D4FP FBK9KAGR E64D>G. &BK9KA4S >BAF4>FA4S E64D>4 3  QFB E64DBKAO= 
CDBJ9EE, CD< >BFBDB@ 89F4?< EB98<ASRFES 6 B8AB= <?< B8AB6D9@9AAB 6 A9E>B?P-
><I FBK>4I. 

#D9<@GM9EF64 < A98BEF4F>< FBK9KAB= E64D><. 

https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BD%D1%82%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B8%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8C%D1%81
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%B4%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%B4%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%80%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D0%B0_%D1%82%D0%BE%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BC%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D0%B8%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%B4%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%87%D0%B5%D1%87%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BD%D1%82%D0%B0%D0%BA%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D0%B0%D1%80%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BD%D0%B7%D0%BE%D0%B1%D0%B0%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D1%8C%D1%84%D0%BE%D0%BD
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#D9<@GM9EF64: 
ý 849F 6B;@B:ABEFP EB98<ASFP Q?9@9AFO D4;AB= FB?M<AO; 
ý CB;6B?S9F EB98<ASFP EC?46O, <@9RM<9 D4;?<KAO= I<@<K9E><= EBEF46; 
ý 9EFP 6B;@B:ABEFP <;@9ASFP C4D4@9FDO 6D9@9AAOI D9:<@B6 >BAF4>FAB= 

E64D>< < 99 @BMABEFP; 
ý >4K9EF69AAB 6OCB?A9AAB9 EB98<A9A<9 E CB@BMPR FBK9KAB= >BAF4>FAB= 

LB6AB= E64D>< 6O89D:<649F 6OEB><9 A47DG;>< CD< 846?9A<< (6 C4DB6OI >BF?4I, 
EFO>4I D9?PE), 4 F4>:9 8<A4@<K9E><9 < A4 D4;DO6; 

ý 8BEF4FBKAB 6OEB>4S CDB<;6B8<F9?PABEFP FBK9KAB= E64D>< (1 FBK>4 ;4 
6D9@S BF 0,02 8B 1 E9>) CB;6B?S9F L<DB>B <ECB?P;B64FP 99 6 F9IAB?B7<K9E><I ?<-
A<SI A4 CDB<;6B8EF64I; 

ý 46FB@4F<;4J<S CDB<;6B8EF69AAB7B CDBJ9EE4 @<A<@<;<DG9F CBS6?9A<9 CB-
7D9LABEF9=, 6B;A<>4RM<I CB 6<A9 K9?B69K9E>B7B H4>FBD4; 

ý <@99F @AB7B64D<4AFABEFP <ECB?A9A<S: EGM9EF6GRF EF4J<BA4DAO9, CB8-
69EAO9 (CD< >BAF4>FAB= FBK9KAB= E64D>9 >?9M4@<), 47D974FO C9D986<:AB7B F<C4; 

ý BFEGFEF6G9F A9B5IB8<@BEFP CDB6989A<S CD9864D<F9?PAOI D45BF: A47D964-
A<S ;47BFB6B>, CB7DG:9A<S 6 ;4M<FAGR ED98G < F. 8; 

ý <@99FES 59;6D98ABEFP CDBJ9EE4 8?S B>DG:4RM9= ED98O. 
!98BEF4F><: 
ý CB6OL9AAO9 FD95B64A<S A4 8BCGE>< (8<4@9FD, FB?M<A4 EF9AB>); 
ý 6OEB>B@BMAB9 C<F4A<9 Q?9>FD<K9E><I EF4AJ<=; 
ý G;>4S EC9J<4?<;4J<S B5BDG8B64A<S; 
ý 5B?PL4S EFB<@BEFP B5BDG8B64A<S; 
ý 8?S 6OCB?A9A<S >BAF4>FAB= FBK9KAB= E64D>< 89F4?9= <ECB?P;GRFES B7D4-

A<K9AAO9 C?BM48<. 

 
$<EGAB> 2 3 %I9@4 CDBJ9EEB6 B5D4;B64A<S EB98<A9A<= CD< >BAF4>FAB=  

FBK9KAB= E64D>9 
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&BK9KA4S E64D>4 S6?S9FES D4;AB6<8ABEFPR >BAF4>FAB= E64D><, CBQFB@G 6 BE-
AB6G 9U F9IAB?B7<< ;4?B:9AO F9C?B6B9 6B;89=EF6<9 Q?9>FD<K9E>B7B FB>4 CB ;4-
>BAG �:BG?S-�9AJ4 < GE<?<9 E:4F<S E64D<649@OI 89F4?9=. � CDBJ9EE9 E64D>< FB> 
CDBIB8<F BF B8AB7B Q?9>FDB84 > 8DG7B@G K9D9; @9F4?? ;47BFB6B>. 1?9>FDB8O 8?S 
>BAF4>FAB= FBK9KAB= E64D>< <;7BFB6?SRFES <; EC?46B6 E 6OEB>B= Q?9>FDBCDB6B8-
ABEFPR, KFB5O EBCDBF<6?9A<9 6 >BAF4>F9 Q?9>FDB8-89F4?P 5O?B @<A<@4?PAO@. 
#BQFB@G 6 @9EF4I >BAF4>FB6 89F4?P-89F4?P CDB<EIB8<F A4<5B?PL<= A47D96 ;4 EK9F 
A4<5B?PL9= 69?<K<AO Q?9>FD<K9E>B7B EBCDBF<6?9A<S. $4;B7D96 < D4EC?46?9A<9 
@9F4??4 CB8 89=EF6<9@ Q?9>FD<K9E>B7B FB>4 CD<6B8<F > B5D4;B64A<R ?<FB7B S8D4 
E64DAB= FBK><, 8<4@9FD >BFBDB= B5OKAB EBEF46?S9F 4312 @@. 

&BK9KA4S E64D>4 CB8D4;89?S9FES A4 B8AB- (D<E. 3, 4), 86GI- (D<E. 3, 7) < @AB-
7BFBK9KAGR (D<E. 3, 5), E B8ABEFBDBAA<@ (D<E. 3, 5, 6), 86GEFBDBAA<@ (D<E. 3, 4, 7) 
< >BE69AAO@ (D<E. 3, 8) CB86B8B@ FB>4. "A4 @B:9F 5OFP B8AB-, 86GI- < @AB7B<@-
CG?PEAB=. 

  
$<EGAB> 3 3 %I9@O FBK9KAB= E64D>< 

 

 � ;46<E<@BEF< BF @4F9D<4?4 < FB?M<AO 89F4?9= FD95G9@B7B >4K9EF64 < CDB-
<;6B8<F9?PABEF< <ECB?P;GRF E<AGEB<84?PAO= FB> 59; <;@9A9A<S <?< E <;@9A9-
A<9@ 97B 4@C?<FG8O <?< H4;O, 4 F4>:9 <@CG?PEO A9CD9DO6AB7B (GA<CB?SDAB7B) 
A<;>BK4EFBFAB7B, D4;DS8AB7B <?< 6OCDS@?9AAB7B FB>B6. 

 
$<EGAB> 4 3 *<>?B7D4@@O, CD<@9AS9@O9 CD< FBK9KAB= E64D>9 

 

https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D0%B0%D0%BA%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D0%B0%D1%80%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%94%D0%B6%D0%BE%D1%83%D0%BB%D1%8F_%E2%80%94_%D0%9B%D0%B5%D0%BD%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%94%D0%B6%D0%BE%D1%83%D0%BB%D1%8F_%E2%80%94_%D0%9B%D0%B5%D0%BD%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%81%D0%BE%D0%BF%D1%80%D0%BE%D1%82%D0%B8%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
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(BD@4 FB>4 EGM9EF69AAB 6?<S9F A4 HBD@<DB64A<9 EB98<A9A<S < 97B >4K9-
EF6B. &4>, C9D9@9AAO= FB> CD< FBK9KAB= E64D>9 @9F4??B6 FB?M<AB= 1 @@ E 6OEB-
>B= F9C?BCDB6B8ABEFPR @B:9F CD<6B8<FP > 6OC?9E>4@ < D9;>B@G EA<:9A<R EFB=-
>BEF< Q?9>FDB8B6, 4 <@CG?PE GA<CB?SDAB7B FB>4 ?<L9A QF<I A98BEF4F>B6. &B>B69-
8GM<9 K4EF< Q?9>FDBGEF4AB6B> S6?S9FES B8AB= <; CD<K<A CBD4:9A<S FB>B@ CD< 
EBCD<>BEAB69A<< E A<@<. &4>:9 BC4EABEFP CBD4:9A<S Q?9>FD<K9E><@ FB>B@ EB-
;84RF <EFBKA<>< E64DBKAB7B FB>4, Q?9>FD<K9E><= CD<6B8 (6>?RK4S CGE>BD97G?<-
DGRMGR 4CC4D4FGDG), Q?9>FDBB5BDG8B64A<9 CB8NU@AB-FD4AECBDFAOI GEFDB=EF6, 
Q?9>FD<H<J<DB64AAO= FD4AECBDF, 6OEB>BK4EFBFAO9 < BE69F<F9?PAO9 GEF4AB6><, 
Q?9>FD<K9E><9 DGKAO9 @4L<AO < F.8. 

#BE?9 6>?RK9A<S FB> CDBIB8<F BF B8AB7B Q?9>FDB84 > 8DG7B@G K9D9; @9F4?? 
89F4?9= < D4;B7D9649F @9F4?? 5B?PL9 6E97B 6 @9EF9 EBCD<>BEAB69A<S 89F4?9=. 
$4;B7D96 CB69DIABEF< @9F4??4 CB8 Q?9>FDB84@< CD< CD46<?PAB CDB6B8<@B@ CDB-
J9EE9 A9;A4K<F9?9A, F4> >4> >BAF4>F Q?9>FDB8 - <;89?<9 <@99F ED46A<F9?PAB A9-
5B?PLB9 EBCDBF<6?9A<9 6E?98EF6<9 @S7>BEF< < 6OEB>B= Q?9>FDBCDB6B8ABEF< 

Q?9>FDB8AB7B @9F4??4, 4 E4@ Q?9>FDB8 <AF9AE<6AB BI?4:849FES CDBFBKAB= 6B8B=. 
#DBIB:89A<9 FB>4 6O;O649F D4;B7D96 < D4EC?46?9A<9 @9F4??4 6 ;BA9 E64D><, EB-
;84RM99 S8DB E64DAB= FBK><, <@9RM99 K9K96<J9B5D4;AGR HBD@G (D<EGAB> 5). 
�<4@9FD S8D4 E64DAB= FBK>< 6 B5OKAOI E?GK4SI <@99F 69?<K<AG 4-12 @@. 

 
$<EGAB> 5 3  4>DBEFDG>FGD4 E64DAB= FBK><: 1 3 ?<FB9 S8DB FBK><;  

2 3 ;BA4 6?<SA<S 
 

1.2  )4D4>F9D<EF<>4 F9IAB?B7<K9E>B7B B5BDG8B64A<S 

!4 E97B8ASLA<= 89AP @4L<A4 >BAF4>FAB= E64D>< 3 QFB 6OEB>B>4K9EF69AAB9 
< A489:AB9 E64DBKAB9 B5BDG8B64A<9. "AB CD98A4;A4K9AB 8?S 59EC9D95B=AB= D4-
5BFO < 6OCB?A9A<S E64D>< 6 5B?PL<I B5N9@4I. &4><9 4CC4D4FO D98>B 6OIB8SF <; 
EFDBS, CBE>B?P>G <@9RF CDBEFB= >BAEFDG>J<R < E89?4AO <; 8B?7B69KAOI @4F9D<-
4?B6. 

&<CO @4L<A >BAF4>FAB= E64D><. 
%B6D9@9AAO= DOAB> A4EOM9A 5B?PL<@ >B?<K9EF6B@ 4CC4D4FB6 8?S D4;?<K-

AOI 6<8B6 E64D><, 8?S D4;AOI BFD4E?9= CDB<;6B8EF64, I4D4>F9D4 E64D<649@OI <;-
89?<=, GE?B6<= GEF4AB6>< < @BAF4:4. $4;59D9@ES 89F4?PAB 6 >4:8B@ <; BEAB6AOI 
>D<F9D<96, C9D9K<E?9AAOI 6OL9, 5?47B84DS >BFBDO@ BCD989?S9FES F9 <?< <AO9 
F<CO @4L<A >BAF4>FAB= E64D><. 

#B A4;A4K9A<R:  
ý GA<69DE4?PAO9 3 E64D>4 D4;ABB5D4;AOI 89F4?9= 6 GE?B6<SI 98<A<KAB7B < 

@9?>BE9D<=AB7B CDB<;6B8EF64 < >B784 A9B5IB8<@4 K4EF4S C9D9A4?48>4; 
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ý EC9J<4?PAO9 3 E64D>4 B8ABF<CAOI 89F4?9= 5B?PL<@< C4DF<S@< 3 6 GE?B-
6<SI >DGCABE9D<=AB7B < @4EEB6B7B CDB<;6B8EF64, EB E?B:AB= C9D9A4?48>B=. 

#B GDB6AR 46FB@4F<;4J<<: 
ý A946FB@4F<K9E><9 3 CD< @4?B= @BMABEF< < CDB<;6B8<F9?PABEF<; 
ý CB?G46FB@4F<K9E><9 < 46FB@4F<K9E><9 3 CD< ED98A9= <?< 5B?PLB= @BM-

ABEF<, <ECB?P;B64A<< 6 CBFBKAOI ?<A<SI, 8?S E64D>< A9CD9DO6AOI ;47BFB6B> (DG-
?BAB6, C?9F9=). 

#B ECBEB5G GEF4AB6>< < @BAF4:4: 
ý EF4J<BA4DAO9 3 8?S E64D>< 89F4?9= < G;?B6, 7454D<FO < @4EE4 >BFBDOI 

CB;6B?SRF CB8A9EF< <I > @4L<A9; 
ý C9D986<:AO9 3 8?S E64D>< >DGCAB7454D<FAOI G;?B6 5B?PLB= @4EEO 

(A4CD<@9D, >G;B64 46FB@B5<?9=, 647BAB6, C?9F< :9?9;AB8BDB:AOI D9?PEB6, FDG5O 
5B?PLB7B 8<4@9FD4). 

#B ECBEB5G C<F4A<S @4L<A: 
ý E C<F4A<9@ C9D9@9AAO@ FB>B@ CDB@OL?9AAB= K4EFBFO 3 5B?PL<AEF6B 

>BAF4>FAOI @4L<A 8?S E64D>< G7?9DB8<EFOI < A<;>B?97<DB64AAOI EF4?9=; 
ý E C<F4A<9@ 6OCDS@?9AAO@ FB>B@ < >BA89AE4FBDAO9 3 8?S E64D>< 6OEB>B-

?97<DB64AAOI EF4?9= < EC?46B6, 4?R@<A<96OI EC?46B6, 8?S E64D>< BK9AP FBA><I 
89F4?9= <?< EC?46B6, CD9F9DC964RM<I D9;><9 <;@9A9A<S CD< A47D969. 

#B GEFDB=EF6G CD<6B84 E:4F<S < CB84K<: 
ý E DOK4:AO@< < CDG:<AAO@< CD<6B84@< 3 8?S E64D>< 89F4?9= @4?OI E9-

K9A<=; 
ý E CA96@B7<8D46?<K9E><@< @9I4A<;@4@< E:4F<S 3 C9D986<:AO9 @4L<AO 

(E64DBKAO9 >?9M<); 
ý E 7<8D46?<K9E><@< 3 @4L<AO (EFO>B6O9) 5B?PLB= @BMABEF<; 
ý CA96@4F<K9E><@< 3 5B?PL4S K4EFP FBK9KAOI, D9?P9HAOI < LB6AOI @4-

L<A. 
� >GDEB6B@ CDB9>F9 5O?4 D4EE@BFD9A4 @4L<A4 >BAF4>FAB= FBK9KAB= E64D>< 

 &-1928. 

 4L<A4 >BAF4>FAB= FBK9KAB= E64D>< E CDS@B?<A9=AO@ IB8B@ Q?9>FDB84 
 &-1928 CD98A4;A4K9A4 8?S FBK9KAB= E64D>< C9D9@9AAO@ FB>B@ 89F4?9= <; ?97<-
DB64AAOI < A9D:469RM<I EC?46B6, ?97<DB64AAOI EF4?9=, F<F4AB6OI EC?46B6, 
4?R@<A<96OI EC?46B6 < >D9EFBB5D4;AOI EB98<A9A<= EF9D:A9= 4D@4FGDO.  

 4L<A4 BF?<K49FES GA<69DE4?PABEFPR, >B@C4>FABEFPR, CDBEFBFB= 6 Q>E-
C?G4F4J<<, 5OEFDB89=EF6<9@, CD98A4;A4K9A4 8?S <AF9AE<6AB= D45BFO 6 GE?B6<SI 
D4;ABB5D4;AB7B CDB<;6B8EF64. 

 4L<A4 >BAF4>FAB= FBK9KAB= E64D><  &-1928 <;7BF46?<649FES 6 EF4A84DF-
AB@ >?<@4F<K9E>B@ <ECB?A9A<< ')�4 CB �"%& 15150-69: 8?S @4>DB>?<@4F<K9-
E><I D4=BAB6 E G@9D9AAO@ < IB?B8AO@ >?<@4FB@, 8?S <ECB?P;B64A<S 6 D4;?<K-
AOI, 6 FB@ K<E?9 IBDBLB 69AF<?<DG9@OI CB8;9@AOI CB@9M9A<SI (BFEGFEF6<9 6B;-
89=EF6<S CDS@B7B EB?A9KAB7B <;?GK9A<S, 4F@BEH9DAOI BE48>B6, 69FD4, C9E>4 < 
CO?< A4DG:AB7B 6B;8GI4; BFEGFEF6<9 <?< EGM9EF69AAB9 G@9APL9A<9 6B;89=EF6<S 
D4EE9SAAB7B EB?A9KAB7B <;?GK9A<S < >BA89AE4J<< 6?47<). 
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$<EGAB> 6 3  4L<A4 >BAF4>FAB= FBK9KAB= E64D><  &-1928 

 

 4L<A4 >BAF4>FAB= FBK9KAB= E64D><  &-1928 EBEFB<F <; >4D>4E4, A4 >BFB-
DB@ E@BAF<DB64AO CA96@4F<K9E><= CD<6B8, CA96@4F<K9E>B9, E64DBKAO= FD4AE-
HBD@4FBD, FB>BCB86B8, CB8CBD>4, Q?9>FD<K9E>B9 GEFDB=EF6B, E<EF9@4 BI?4:89A<S. 

"EB59AABEF< @4L<AO >BAF4>FAB= FBK9KAB= E64D><  &-1928: 

ý CDS@B?<A9=AO= IB8 Q?9>FDB84. 
ý E<EF9@4 EF45<?<;4J<< E64DBKAB7B FB>4 CD< >B?954A<SI A4CDS:9A<S Q?9>-

FDBE9F<. 
ý QHH9>F<6A4S E<EF9@4 CA96@4F<K9E>B7B CD<6B84 E:4F<S E E<EF9@B= D97G-

?<DB6>< < CB87BFB6>< E:4FB7B 6B;8GI4. 
ý E<EF9@4 6B8SAB7B BI?4:89A<S FD4AEHBD@4FBD4 < Q?9>FDB8B89D:4F9?9=. 
ý 7?GL<F9?< LG@4 A4 CA96@B>?4CA4I. 
ý @4L<A4 >BAF4>FAB= FBK9KAB= E64D><  &-1928 EF4A84DFAB >B@C?9>FG9FES 

D97G?SFBDB@ J<>?4 E64D>< $�%-502. 

"EA4M9A<9 @4L<AO >BAF4>FAB= FBK9KAB= E64D><  &-1928: 

ý E<EF9@4 EF45<?<;4J<< E64DBKAB7B FB>4 CD< >B?954A<SI A4CDS:9A<S Q?9>-
FD<K9E>B= E9F<; 

ý QHH9>F<6A4S E<EF9@4 CA96@4F<K9E>B7B CD<6B84 E:4F<S E E<EF9@B= D97G-
?<DB6>< < CB87BFB6>< E:4FB7B 6B;8GI4; 

ý 7?GL<F9?< LG@4 A4 CA96@B>?4C4A4I. 
 

&45?<J4 1 3 &9IA<K9E><9 I4D4>F9D<EF<>< @4L<AO >BAF4>FAB= FBK9KAB= 
E64D><  &-1928 

!4<@9AB64A<9 C4D4@9FD4 �A4K9A<S 
!4<5B?PL<= 6FBD<KAO= FB>, >� 19 

!B@<A4?PAO= 8?<F9?PAO= 6FBD<KAO= FB>, 
>� 

9 

 BMABEFP CD< C6=50%, >�� 83 

!4<5B?PL4S @BMABEFP CD< >BDBF>B@ ;4@O-
>4A<<, >�� 

124 

�O?9F AB@<A4?PAO=, @@ 500 

'E<?<9 E:4F<S @4>E<@4?PAB9, 84! 682 

$4EF6BD A4<@9APL<=/A4<5B?PL<=, @@ 150/350 

$4EIB8 BI?4:84RM9= 6B8O, ?/K 700 
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�454D<FAO9 D4;@9DO, @@ 1350I500I1950 
 4EE4, >7 440 

 

1.3 'EFDB=EF6B F9IAB?B7<K9E>B7B B5BDG8B64A<S 

 4L<A4 8?S >BAF4>FAB= E64D>< 3 QFB >B@C?9>E @9I4A<K9E><I < Q?9>FD<K9-
E><I GEFDB=EF6, CD98A4;A4K9AAO= 8?S B59EC9K9A<S F9IAB?B7<K9E>B7B CDBJ9EE4 < 
6OCB?ASRM<= E?98GRM<9 HGA>J<<:  

ý A4EFDB=>G C4D4@9FDB6 D9:<@4;  
ý >D9C?9A<9 < E:4F<9 E64D<649@OI 89F4?9=, CD< A9B5IB8<@BEF< 3 <I C9D9-

@9M9A<9;  
ý CB86B8 > >BAF4>FG 89F4?9= FB>4;  
ý CBE?98B64F9?PAB9 6OCB?A9A<9 QF4CB6 F9IAB?B7<K9E>B7B CDBJ9EE4.  
� F9IA<K9E>GR 8B>G@9AF4J<R @4L<AO >BAF4>FAB= FBK9KAB= E64D><  &-

1928 6IB8<F A9E>B?P>B K4EF9=: 
ý B5M<= 6<8 @4L<AO; 

ý CA96@4F<K9E>4S EI9@4; 
ý E<EF9@4 BI?4:89A<S;   
ý Q?9>FD<K9E>4S EI9@4. 

 
$<EGAB> 7 3 "5M<= 6<8 @4L<AO >BAF4>FAB= FBK9KAB= E64D><  &-1928  

 

� B5M<= 6<8 @4L<AO >BAF4>FAB= FBK9KAB= E64D>< 6IB8<F (1) >4D>4E, (2) 
5?B> CB87BFB6>< 6B;8GI4 E @4AB@9FDB@ E9F96B7B 6B;8GI4, (3) >?4C4A CDBCBDJ<B-
A4?PAO= E @4AB@9FDB@ D98GJ<DB64AAB7B 6B;8GI4, (4) CA96@BGEFDB=EF6B, (5) CA96-
@BCD<6B8, (6) Q?9>FDB8B89D:4F9?P 69DIA<=, (7) Q?9>FDB8B89D:4F9?P A<:A<=, (8) 
CB8CBD>B=, (9) >B:GIB@, (10) 66B8AO@ 46FB@4F<K9E><@ 6O>?RK4F9?9@, (19) >ABC-
>B= 464D<=AB= BEF4AB6><, (20) >ABC>< CGE>4, (21) 66B8O 6B8O < 6B;8GI4, E?<64 
6B8O, (22) D4;N9@ CB8>?RK9A<S C<F4A<S, (23) C984?P < >ABC>4 «BF>?RK9A<S ;4-
M<FO». ,>4H GCD46?9A<S <@99F (11, 12, 18) E<7A4?PAO9 ?4@CO, (13) 6O>?RK4F9?P 
5?B><DB6>< 869D<, (14) C9D9>?RK4F9?P CDB7D4@@ E64D><, (17) C4A9?PR GCD46?9-
A<S.  
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$<EGAB> 8 3 %I9@4 CA96@4F<K9E>4S CD<AJ<C<4?PA4S @4L<AO >BAF4>FAB=  

FBK9KAB= E64D><  &-1928 

 

%I9@4 CA96@4F<K9E>4S CD<AJ<C<4?PA4S @4L<AO >BAF4>FAB= FBK9KAB= 
E64D><  &-1928 EBEFB<F <;: �! 3 >D4A L4DB6O=; ( 3 H<?PFD-6?47BBF89?<F9?P; $ 

3 BF6B8AB= 5?B>;  $ 3 @4E?BD4ECO?<F9?P;  !1 3 @4AB@9FD E9F96B7B 6B;8GI4; $' 
3 CDBCBDJ<BA4?PAO= >?4C4A;  !2- @4AB@9FD D98GJ<DB64AAB7B 6B;8GI4; Y1 3 
Q?9>FDBCA96@BD4ECD989?<F9?P; �1, �2 3 7?GL<F9?<; $$ 3 DGKAB= CA96@BD4ECD989-
?<F9?P; * 3 CA96@BCD<6B8; �$1, �$2 3 7?GL<F9?P E 8DBEE9?9@. 

$45BF49F EI9@4 CA96@4F<K9E>4S CD<AJ<C<4?PA4S @4L<AO >BAF4>FAB= FB-
K9KAB= E64D><  &-1928 E?98GRM<@ B5D4;B@: 6B;8GI CB849FES K9D9; 69AF<?P �! 

< H<?PFD-6?47BBF89?<F9?P (, 84?99 6B;8GI D4;89?S9FES A4 869 69F6<: C9D64S C<F49F 
DGKAB= D4ECD989?<F9?P $$ < C<?BF Q?9>FDBCA96@BD4ECD989?<F9?S Y1, 6FBD4S K9-
D9; @4E?BD4ECO?<F9?P  $ < CDBCBDJ<BA4?PAO= >?4C4A $' C<F49F Q?9>FDBCA96-
@BD4ECD989?<F9?P Y1. #D< CB84K9 Q?9>FDBCA96@BD4ECD989?<F9?9@ Y1 6B;8GI4 6 
ED98ARR >4@9DG J<?<A8D4 * CBDL9AP BCGE>49FES (D45BK<= IB8), CD< CB84K9 6B;-
8GI4 6 A<:ARR >4@9DG 3 CBDL9AP CB8A<@49FES DGKAB= D4ECD989?<F9?P $$ GCD46-
?S9F CB84K9= 6B;8GI4 6 69DIARR >4@9DG J<?<A8D4 *, CD< EB98<A9A<< 69DIA9= >4-
@9DO E 4F@BEH9DB= CBDL9AP CB8A<@49FES < 69DIA<= Q?9>FDB8 EB69DL49F 8BCB?-
A<F9?PAO= IB8 669DI.  4AB@9FD  !1 CB>4;O649F 846?9A<9 E9F96B7B 6B;8GI4, @4-
AB@9FD  !2 3 D98GJ<DB64AAB7B. 
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$<EGAB> 9 3 %I9@4 BI?4:89A<S @4L<AO >BAF4>FAB= FBK9KAB= E64D>< 

  &-1928 

 

%I9@4 BI?4:89A<S @4L<AO >BAF4>FAB= FBK9KAB= E64D><  &-1928 EBEFB<F 
<;: 1 3 Q?9>FDB8B89D:4F9?P 69DIA<=, 2 3 FD4AEHBD@4FBD, 3 3 >D4A L4DB6O=, 4 3 
FDG54 E?<6A4S, 5 3 Q?9>FDB8B89D:4F9?P A<:A<=, 6 3 F4=@9D E64DBKAO=. � 3 6IB8 
6B8O, � 3 E?<6 6B8O. 

"I?4:89A<9 6FBD<KAB7B 6<F>4 E64DBKAB7B FD4AEHBD@4FBD4 < Q?9@9AFB6 
CDBFBKAB= 6B8B= BEGM9EF6?S9FES EB7?4EAB CD<AJ<C<4?PAB= EI9@9 BI?4:89A<S 
(D<EGAB> 9). �9AF<?P 3 K9D9; >B?B8>G-FDB=A<> B59EC9K<649F 6>?RK9A<9 86GI 69F-
69= BI?4:89A<S 6FBD<KAB7B >BAFGD4 @4L<AO. %?<6 BEGM9EF6?S9FES K9D9; E?<6-
AGR FDG5G, D4ECB?B:9AAGR A4 C9D98A9= EF9A>9 @4L<AO. 

 
$<EGAB> 10 3 1?9>FD<K9E>4S CD<AJ<C<4?PA4S EI9@4 @4L<AO >BAF4>FAB=  

FBK9KAB= E64D><  &-1928 
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$45BF49F Q?9>FD<K9E>4S CD<AJ<C<4?PA4S EI9@4 @4L<AO >BAF4>FAB= FBK9K-
AB= E64D><  &-1928 E?98GRM<@ B5D4;B@: 869 H4;O BF FD9IH4;AB= E9F< CB86B-
8SFES > @4L<A9 K9D9; 46FB@4F<K9E><= 6O>?RK4F9?P F1M, >BFBDO= B59EC9K<649F 
;4M<FG Q?9>FD<K9E><I J9C9= BF >BDBF><I ;4@O>4A<= < BF>?RK9A<9 @4L<AO BF 
E9F< CD< A4:4F<< A4 464D<=AGR >ABC>G S2F. �B@@GF4J<S E64DBKAB7B FB>4 BEG-
M9EF6?S9FES F<D<EFBDAO@ >BAF4>FBDB@. #D< A4:4F<< A4 C984?PAGR >ABC>G S3 ;4-
CGE>49FES E64DBKAO= J<>? D97G?SFBD4 >BAF4>FAB= E64D>< PKC-502� , >BFBDO= 
6O849F >B@4A8O A4 6>?RK9A<9 >?4C4A4 Y1K < F<D<EFBDAB7B >BAF4>FBD4. $97G?S-
FBD >BAF4>FAB= E64D>< B59EC9K<649F ;484AAGR CBE?98B64F9?PABEFP BC9D4J<= 
J<>?4 E64D>< < <I CDB8B?:<F9?PABEFP, 4 F4>:9 H4;B6B9 C?46AB9 D97G?<DB64A<9 
E64DBKAB7B FB>4. �4@C4 H1 E<7A4?<;<DG9F B A4?<K<< A4CDS:9A<S E9F< A4 @4L<A9. 
�ABC>4 S2F E?G:<F 8?S 464D<=AB7B BF>?RK9A<S @4L<AO. #9D9>?RK9A<9 EFGC9A9= 
BEGM9EF6?S9FES C9D9ABEB@ C9D9@OK9> EBBF69FEF69AAB C4ECBDFG A4 FD4AEHBD@4-
FBD. 

!4 BEAB64A<< 4A4?<;4 F9IAB?B7<K9E>B7B B5BDG8B64A<S, 5O?< 6OS6?9AO A9-
8BEF4F><: 

ý CBA<:9AAB9 >4K9EF6B < FBKABEFP D45BFO; 

ý 6 CDBJ9EE9 D45BFO A4 K9?B69>4 6B;89=EF6GRF 6D98AO9 < BC4EAO9 CDB<;-
6B8EF69AAO9 H4>FBDO; 

ý A<;>4S CDB<;6B8<F9?PABEFP D45BFO @4L<AO; 

ý 5B?PLB= D4EIB8 Q?9>FDBQA9D7<<. 
 

2 #$"��&!"-�"!%&$'�&"$%��3 +�%&0 

 

2.1 �A4?<; A98BEF4F>B6 F9IAB?B7<K9E>B7B B5BDG8B64A<S 

#DB4A4?<;<DB646 <AHBD@4J<R CB 54;B6B@G F9IAB?B7<K9E>B@G B5BDG8B64-
A<R, 5O?B 6OS6?9AB A9E>B?P>B CDB5?9@, 6?<SRM<9 A4 >4K9EF6B 6OCB?AS9@B= D4-
5BFO, F4> < 6B;89=EF6<9 6D98AOI < BC4EAOI CDB<;6B8EF69AAOI H4>FBDB6 8?S K9-
?B69>4. 

%64DBKAO9 CDBJ9EEO A4 5B?PL<AEF69 @4L<A4I >BAF4>FAB= FBK9KAB= E64D>< 
CDB<;6B8SFES A4 :9EF><I D9:<@4I. &BK9KAO9 >BAF4>FAO9 @4L<AO, <ECB?P;G9@O9 
CD< E64D>9 < E5BD>9 C4A9?<, A4EFDB9AO A4 864 D9:<@4 < BA< 8B?7B9 6D9@S BEF4-
RFES A9<;@9AAO@< A9;46<E<@B BF @4F9D<4?4 < FB?M<AO ?<EFB6. 

#B QFB= CD<K<A9 6 5B?PL<AEF69 E?GK496 CD< CB?GK9A<< E64DAB= FBK>< 6O-
89?SRFES 6 5B?PLB@ >B?<K9EF69 6OC?9E>< < <E>DO. � D9;G?PF4F9 BA< EB;84RF 
G7DB;G ;8BDB6PR D45BK<I. �DB@9 FB7B, 6O89?<6L<9ES <; E64DAB= FBK>< >4C?< 
:<8>B7B @9F4??4 CD<64D<64RFES A4 CB69DIABEF< <;7BF46?<649@B= C4A9?<. 1FB 
CD<6B8<F > EA<:9A<R >4K9EF64 CB69DIABEF< EB5<D49@B7B EBCDS:9A<S, 4 F4>:9 
6OAG:849F E64DM<>B6 8BCB?A<F9?PAB BK<M4FP CB69DIABEF< C4A9?<, EA<:4S CDB-
<;6B8<F9?PABEF< E6B<I BEAB6AOI E64DBKAOI D45BF. 

�A4?<; <AHBD@4J<BAAOI <EFBKA<>B6 CB>4;4?, KFB BEAB6AB= CD<K<AB= 6O-
89?9A<S 6OC?9E>B6 < <E>D 6B 6D9@S FBK9KAB= >BAF4>FAB= E64D>< S6?S9FES 5B?PL4S 
E<?4 FB>4 < A<;>4S E<?4 846?9A<S 8?S E:4F<S. 
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�?S D9L9A<S >B@C?9>E4 CDB5?9@, ?GKL<@ D9L9A<9@ 5G89F 6A98D9A<9 @9-
I4FDBAAB= E<EF9@O, CB;6B?SRM4S GCDBEF<FP D45BFG ;4 @4L<AB=, CGF9@ G8B5AB7B 
6O5BD4 CDB7D4@@, @AB:9EF64 J<>?B7D4@@ < D4;AOI C4D4@9FDB6 8?S E64D>< BCD9-
89?9AAOI 89F4?9=. &4>B9 D9L9A<9 CB;6B?<F ;4 EK9F G8B5AB7B < K9F>B7B CB85BD4 
C4D4@9FDB6 E64D>< G?GKL<FP >4K9EF6B E64D<649@OI CB69DIABEF9= < <;546<FPES BF 
BC4EAB7B CDB<;6B8EF69AAB7B H4>FBD4. 

"5OKAB @9I4FDBAA4S E<EF9@4 S6?S9FES B5N98<A9A<9@ EB5EF69AAB Q?9>FDB-
@9I4A<K9E><I >B@CBA9AFB6 E AB69=L9= E<?B6B= Q?9>FDBA<>B=, >BFBDO9 GCD46?S-
RFES E CB@BMPR D4;?<KAOI @<>DB>BAFDB??9DB6, #� <?< 8DG7<I 6OK<E?<F9?PAOI 
GEFDB=EF6. #D< QFB@ E<EF9@4 6 <EF<AAB @9I4FDBAAB@ CB8IB89, A9E@BFDS A4 <E-
CB?P;B64A<9 EF4A84DFAOI >B@CBA9AFB6, EFDB<FES >4> @B:AB 5B?99 @BAB?<FAB, 
>BAEFDG>FBDO EF4D4RFES B5N98<A<FP 6E9 K4EF< E<EF9@O 6B98<AB 59; <ECB?P;B64-
A<S ?<LA<I <AF9DH9=EB6 @9:8G @B8G?S@<. � K4EFABEF<, CD<@9ASS 6EFDB9AAO9 
A9CBED98EF69AAB 6 @<>DB>BAFDB??9DO �*#, <AF9??9>FG4?PAO9 E<?B6O9 CD9B5D4-
;B64F9?< < F. C. 1FB G@9APL49F @4EEG < D4;@9DO E<EF9@O, CB6OL49F 99 A48U:ABEFP 
< 849F A9>BFBDO9 8DG7<9 CD9<@GM9EF64. �R54S E<EF9@4, GCD46?SRM4S 7DGCCB= 
CD<6B8B6, @B:9F EK<F4FPES @9I4FDBAAB=. 

 9I4FDBAAO9 GEFDB=EF64 3 QFB 6O89?<6L<=ES 6 CBE?98A<9 89ESF<?9F<S 
>?4EE @4L<A <?< G;?B6 @4L<A, 54;<DGRM<=ES A4 <ECB?P;B64A<< 6 A<I 8BEF<:9-
A<= FBKAB= @9I4A<><, Q?9>FDBCD<6B84, Q?9>FDBA<><, >B@CPRF9DAB7B GCD46?9A<S. 

�484K9= @9I4FDBAAB= E<EF9@O S6?S9FES CD9B5D4;B64A<9 6IB8AB= <AHBD@4-
J<<, CBEFGC4RM9= E 69DIA97B GDB6AS GCD46?9A<S 6 J9?9A4CD46?9AAB9 @9I4A<K9-
E>B9 86<:9A<9 E GCD46?9A<9@ A4 BEAB69 CD<AJ<C4 B5D4FAB= E6S;<. )4D4>F9DAB, 
KFB Q?9>FD<K9E>4S QA9D7<S (7<8D46?<K9E>4S, CA96@4F<K9E>4S) <ECB?P;G9FES 6 EB-
6D9@9AAOI E<EF9@4I >4> CDB@9:GFBKA4S QA9D79F<K9E>4S HBD@4. 

 9I4FDBAAO@< @B8G?S@< A4;O64RF EBEF46?SRM<9 @9I4FDBAAB= E<EF9@O.  
%FDG>FGD4 @9I4FDBAAB= E<EF9@O EBEFB<F <; 3 EBEF46?SRM<I: 
ý 1?9>FDBAA4S E<EF9@4 GCD46?9A<S, ;4A<@4RM4SES B5D45BF>B= <AHBD@4-

J<<; 
ý  9I4FDBAAO9 @B8G?<, F4><9 >4> Q?9>FDBCD<6B8O, CA96@BCD<6B8O < 7<8-

DBCD<6B8O; 
ý 'EFDB=EF64 E5BD4 <AHBD@4J<<, S6?SRM<9ES 84FK<>4@<. 
�E9 QF< EBEF46?SRM<9 F9EAB E6S;4AO @9:8G EB5B=, E<EF9@4 GCD46?9A<S CD<-

6B8<F 6 89=EF6<9 @9I4FDBAAO9 @B8G?<, 84FK<>< 6 EBR :9 DB?P BFCD46?SRF <AHBD-
@4J<R B 6A9LA9= ED989 (F9@C9D4FGD4, 846?9A<9, 6?4:ABEFP < F.8.) 6 E<EF9@G 
GCD46?9A<S, 789 F4 G:9 >BDD9>F<DGRF D45BFG CD<6B8B6 CB8 E<FG4J<R. 

 9I4FDBAAO9 @B8G?< @B7GF B5N98<ASFP 6 B8AB@ >BDCGE9 A9E>B?P>B >B@CB-
A9AFB6, A4CD<@9D, 86<74F9?P, D98G>FBD < 84FK<><. 
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$<EGAB> 11 ý %FDG>FGDA4S EI9@4 @9I4FDBAAB7B @B8G?S 

 

1?9>FDBF9IA<K9E>4S K4EFP 6>?RK49F D45BK<= BD74A, Q?9>FDB86<74F9?<, E9A-
EBDO < 8BCB?A<F9?PAO9 Q?9>FDBF9IA<K9E><9 Q?9@9AFO. 1?9>FDBAA4S K4EFP EB-
EFB<F <; Q?9>FDBAAOI GEFDB=EF6, E<?B6OI CD9B5D4;B64F9?9= < <AHBD@4J<BAAB-

<;@9D<F9?PAOI J9C9=. 
%9AEBDO CD98A4;A4K9AO 8?S E5BD4 84AAOI B H4>F<K9E>B@ EBEFBSA<< 6A9L-

A9= ED98O, @9I4A<K9E>B7B < Q?9>FDB@9I4A<K9E>B7B GEFDB=EF64, E<?B6OI CD9B5D4-
;B64F9?9= E CBE?98GRM9= C9D6<KAB= B5D45BF>B= < C9D984K9= QFB= <AHBD@4J<< 6 
GEFDB=EF6B >B@CPRF9DAB7B GCD46?9A<S ('�'). � EBEF46 '�' @9I4FDBAAB= E<-
EF9@O B5OKAB 6IB8SF >B@CPRF9D 69DIA97B GDB6AS < >BAFDB??9DO GCD46?9A<S 86<-
:9A<9@. 

� @9I4FDBAAOI GEFDB=EF64I @B7GF <ECB?P;B64FP 6 >4K9EF69 @9I4FDBAAB7B 
@B8G?S D4;?<KAO9 CA96@BCD<6B8O, 6 BEB59AABEF< FBF >BFBDO= 5G89F <ECB?P;B64A 
6 @4L<A9 >BAF4>FAB= FBK9KAB= E64D><  &-1928, 789 97B GCD46?9A<9 5G89F BEG-
M9EF6?SFPES K9D9; @<>DBCDBJ9EEBDAO= 5?B> GCD46?9A<S. 

2.2 �O5BD ED98EF6 @B89DA<;4J<< F9IAB?B7<K9E>B7B B5BDG8B64A<S 

�?S 6O5BD4 @9I4FDBAAB7B @B8G?S 5G89F ;489=EF6B64A CA96@BCD<6B8 G:9 
<ECB?P;GRM<=ES 6 @4L<A9 >BAF4>FAB= E64D><, F4> >4> CB E6B<@ E6B=EF64@ BA 
CB8IB8<F 8?S GCD46?9A<S 5G8GM9= E<EF9@B= GCD46?9A<S. 

�?S E5BD4 <AHBD@4J<< B D45BF9 CA96@BCD<6B84, 6A98D<@ <A8G>F<6AO= 84F-
K<> 846?9A<S ISBm W28S8-31NS-1,5-Z-50C-10 6 EI9@G GCD46?9A<S CA96@BCD<6B-
8B@, < CB8>?RK<@ 97B > E<EF9@9 GCD46?9A<S.  

#D<AJ<C D45BFO ;4>?RK49FES 6 E?98GRM9@ 3 KG6EF6<F9?PA4S > 846?9A<R 
FB>BCDB6B8SM4S @9@5D4A4 GEF4A46?<649FES A4 BCD989?9AAB@ D4EEFBSA<< BF @47-
A<FBCDB6B84. 

#D< CB84K9 A4CDS:9A<S A4 >4FGL>G EB;849FES @47A<FAO= CBFB>. "A CDBIB-
8<F >4> CB E9D89KA<>G, F4> < K9D9; ;4;BD, FB>BCDB6B8SMGR @9@5D4AG. #BFB> ;4-
@O>49FES, 4 F4> >4> G ;4;BD4 CDBA<J49@BEFP CD<@9DAB 6 1000 D4; @9APL9, A9:9?< 
G E9D89KA<>4, FB 84:9 @<;9DAB9 97B <;@9A9A<9 CD<6B8<F > CDBCBDJ<BA4?PAO@ >B-
?954A<S@ ;A4K9A<= <A8G>F<6ABEF<. 
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$<EGAB> 12 3 �454D<FAO= K9DF9: 84FK<>4 

 

&45?<J4 2 3 &9IA<K9E><9 I4D4>F9D<EF<>< 84FK<>4 
 

$4;@9D >BDCGE4, �x,x�? M12x1x47 

&<C @BAF4:4 �EFD4<649@O= 

&<C >BDCGE4 *<?<A8D<K9E><= D9;P5B6B= 

 4>E<@4?PAO= D45BK<= FB>, Imax 250 @� 

�<4C4;BA D45BK<I A4CDS:9A<=, UD45. 10...30 � DC 

#489A<9 A4CDS:9A<S CD< Imax, Ud f2,5 � 

&<C >BAF4>F4 / %FDG>FGD4 6OIB84 NPN �4@O>4RM<= 

 4>E<@4?PAB9 846?9A<9 50,0  #4 (500 >7/E@²) 
�<4C4;BA D45BK<I F9@C9D4FGD -45°%...+65°% 

 

% CB@BMPR <A8G>F<6AB7B 84FK<>4 846?9A<S @B:AB 5G89F CB?GK4FP <AHBD-
@4J<R A4 5?B> GCD46?9A<S B 846?9A<< 6 E<EF9@9, 8?S >BDD9>F<DB6>< D45BFO CA96-
@BCD<6B84. 

 
$<EGAB> 13 3 �BD45BF4AA4S CA96@4F<K9E>4S EI9@4 @4L<AO >BAF4>FAB= E64D>< E 

<A8G>F<6AO@ 84FK<>B@ 846?9A<S 
 

"C<E4A<9 EI9@O 5O?B G>4;4AB 6OL9 (D<EGAB> 8). "F?<K<F9?PAB= BEB59AAB-
EFPR QFB= S6?S9FES 6A98D9AAO= 84FK<> 846?9A<S 3 DI1 A4 6OIB89 Q?9>FDBCA96@B-
D4ECD989?<F9?S 8?S ;4@9D4 846?9A<S 6B;8GI4 6 CA96@BCD<6B89. 1FBF 84FK<> 5G89F 
CB8>?RK9A > 5G8GM9@G 5?B>G E<EF9@O GCD46?9A<S, 8?S E5BD4 <AHBD@4J<< B D4-
5BF9 CA96@4F<K9E>B= E<EF9@O. 
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% ;484K9= CB 6O5BDG E<EF9@O GCD4?9A<S ECBEB5AO ECD46<FPES >B@C?9>FO 
@<>DBCDBJ9EEBDAOI CD9DO64F9?9= FB>4 >BAF4>FAOI E64DBKAOI @4L<A BF >B@C4-
A<< TECNA. 

�B@C4A<S Tecna (�F4?<S), D4ECB?B:9AA4S 6 Castel S. Pietro Terme (�B?BAPS), 
S6?S9FES @<DB6O@ ?<89DB@ 6 B5?4EF< CDB<;6B8EF64 B5BDG8B64A<S 8?S >BAF4>FAB= 
E64D>< < ;4A<@49F 5B?99 CB?B6<AO @<DB6B7B DOA>4. Tecna BEAB64A4 6 A4K4?9 70-
OI 7B8B6 20-7B 69>4 < A4 CDBFS:9A<< @AB7<I ?9F ;4D9>B@9A8B64?4 E95S E E4@B= 
?GKL9= EFBDBAO, >4> >B@C4A<S EC9J<4?<;<DGRM9=ES A4 CDB<;6B8EF69 < CDB9>F<-
DB64A<< L<DB>B7B EC9>FD4 E64DBKAOI @4L<A. �BAF4>FA4S E64D>4 Tecna CD<@9AS-
9FES 6 @<>DBEI9@4I < >DGCAB7454D<FAOI EFDB<F9?PAOI >BAEFDG>J<SI. 

�BAF4>FA4S E64D>4 Tecna 3 QFB E4@O9 C9D98B6O9 F9IAB?B7<< 6 B5?4EF< >BA-
F4>FAB= E64D>< < 5B?PLB= C9D9K9AP CDB<;6B8<@B7B B5BDG8B64A<S, KFB CB;6B?S9F 
D9L<FP L<DB><= EC9>FD F9IAB?B7<K9E><I ;484K. 

� 8?S D9L9A<S, >4>B= <@9AAB @<>DBCDBJ9EEBDAO= 5?B> 6;SFP, 6B;P@9@ 8?S 
ED46A9A<S A9E>B?P>B CBCG?SDAOI @B89?9= QFB= H<D@O 8?S 6OS6?9A<S ?GKL97B 
8?S A4L<I CD98CBKF9A<=. 

%<EF9@4 GCD46?9A<S E64D>B= Weldnet. 

WeldNet CD98EF46?S9F EB5B= @<>DBCDBJ9EEBDAO= 5?B> 46FB@4F<K9E>B7B 
GCD46?9A<S E64DBKAO@< CDBJ9EE4@<, CD98A4;A4K9AAO= 8?S @4L<A >BAF4>FAB= 
E64D><. "A CD98BEF46?S9F 6B;@B:ABEFP ;4CDB7D4@@<DB64FP < EBID4ASFP 6 C4@SF< 
8B 63 CDB7D4@@ E64D><. �4:84S <; CDB7D4@@ @B:9F 6O;O64FPES A9CBED98EF69AAB 
<; 6A9LA97B GEFDB=EF64 <?< E CB@BMPR #�� <?< #�. �4:84S <; CDB7D4@@ ECB-
EB5A4 BEGM9EF6?SFP 6E9 6B;@B:AO9 EJ9A4D<< E64DBKAB7B CDBJ9EE4, A4K<A4S E CDB-
EF9=L97B 4-I F4>FAB7B J<>?4, < 8B A4<5B?99 E?B:AOI, >BFBDO9 @B7GF 6>?RK4FP 6 
E95S C?46AB9 <;@9A9A<9 FB>4, <@CG?PEAO= D9:<@, CDB7D96 A4 ;469DL4RM9@ QF4C9, 
CDB>B6>G < >BAFDB?<DB64FP @<A<@4?PAO9 < @4>E<@4?PAO9 CD989?O FB>4. � 8DG-
7<@ 6B;@B:AO@ HGA>J<S@ BFABESFES >B@C9AE4J<S >B?954A<= A4CDS:9A<S 6 E9F<, 
HGA>J<S EF9CC9D4 < >B@C9AE4J<S @<A<@4?PAB7B FB>4.  

 

 
$<EGAB> 14 3  <>DBCDBJ9EEBDAO= 5?B> GCD46?9A<S Weldnet 
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&45?<J4 3 3 &9IA<K9E><9 I4D4>F9D<EF<>< Weldnet 
������� Weldnet 

�B?<K9EF6B C4D4@9FDB6 14 
�B?<K9EF6B CDB7D4@@  63 
�B?<K9EF6B CDB7D4@@, 6O;O649@OI K9D9; #��  63 
�AF9DH9=E RS485  + 

�EFDB9AAO= 4@C9D@9FD  + 

�BAFDB?P CD989?PAOI ;A4K9A<= FB>4 + 

(GA>J<S EF9CC9D4  + 

�B@C9AE4J<S E64DBKAB7B FB>4 + 

%K9FK<> 6OCB?A9AAOI FBK9> + 

�9E, (>7)  0,5 
 

�?B> GCD46?9A<S TE90 EB 6EFDB9AAO@ 5?B>B@ C<F4A<S. 
�?B> TE90 CD98EF46?S9F EB5B= 5?B> GCD46?9A<S >BAF4>FAO@< E64DBKAO@< 

@4L<A4@<. 
�E9 64D<4AFO <ECB?A9A<S B5BDG8B64AO 5?B>4@< C<F4A<S EB EI9@4@< F<D<-

EFBDAB7B GCD46?9A<S, <;B?<DB64AAO@< BF E<EF9@O 6B8SAB7B BI?4:89A<S. �?B> 
GCD46?9A<S E64D>B= 6OCB?AS9F HGA>J<< >BAFDB?S ;4 D45BFB= G;?B6 E64DBKAB7B 
4CC4D4F4 <, 6 K4EFABEF<, ;4 D45BFB= F<D<EFBDB6, D97G?<DGRM<I CB84KG E64DBKAB7B 
FB>4. $45BK<= J<>?, >BFBDO= BEGM9EF6?S9F TE90, ;4849FES E CB@BMPR CDB7D4@-
@<DG9@OI C4D4@9FDB6. �?B> TE90 @B:9F 5OFP <ECB?P;B64A >4> 8?S DGKAOI E64-
DBKAOI 4CC4D4FB6, F4> < 8?S 4CC4D4FB6 E CA96@4F<K9E><@ GCD46?9A<9@. 

 
$<EGAB> 15 3 �?B> GCD46?9A<S TE90 

 

&45?<J4 4 3 &9IA<K9E><9 I4D4>F9D<EF<>< TE90 

%� ��%&�" TE90 

������� 1226A 1226B 1226C 1226D 1226E 

�B?<K9EF6B C4D4@9FDB6 8 8 8 8 8 

�B?<K9EF6B CDB7D4@@ 2 2 2 2 2 

�B@C9AE4J<S FB>4 6B 6FBD<KAB= J9C< + + + + + 

�B?<K9EF6B GCD46?S9@OI >?4C4AB6 1 1 1 1 1 

!B@<A4?PA4S @BMABEFP CD< A47DG;>9 
50%.(400�), >�� 

20 63 80 125 160 

!B@<A4?PA4S @BMABEFP CD< A47DG;>9 
50%.(230�), >�� 

12 36 50 80 100 

�9E, (>7) 9 9 10 9,5 10 
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�?B> GCD46?9A<S TE526 EB 6EFDB9AAO@ 5?B>B@ C<F4A<S. 
�?B> TE526 CD98EF46?S9F EB5B= 5?B> GCD46?9A<S >BAF4>FAO@< E64DBKAO@< 

@4L<A4@<. 
�E9 64D<4AFO <ECB?A9A<S B5BDG8B64AO 5?B>4@< C<F4A<S EB EI9@4@< F<D<-

EFBDAB7B GCD46?9A<S, <;B?<DB64AAO@< BF E<EF9@O 6B8SAB7B BI?4:89A<S. �?B> 
GCD46?9A<S E64D>B= 6OCB?AS9F HGA>J<< >BAFDB?S ;4 D45BFB= G;?B6 E64DBKAB= @4-
L<AO <, 6 K4EFABEF<, ;4 D45BFB= GCD46?S9@OI 8<B8B6, >BFBDO9 BEGM9EF6?SRF 
GCD46?9A<9 CB84K9= E64DBKAB7B FB>4. 

#D98BEF46?9A4 6B;@B:ABEFP EBID4A9A<S 6 C4@SF< 8B 63 D4;?<KAOI CDB-
7D4@@, 31 <; >BFBDOI @B:9F 5OFP 6O;64A4 A9CBED98EF69AAB <; 6A9LA97B GEFDB=-
EF64. � >4:8GR <; CDB7D4@@ 66989AO 21 CDB7D4@@<DG9@OI C4D4@9FDB6, >BFBDO9 
BC<EO64RF CDBF9>4A<9 D45BK97B J<>?4. �DB@9 CDBEFB7B 4-I F4>FAB7B E64DBKAB7B 
J<>?4, 5?B> GCD46?9A<S CB;6B?S9F CDB6B8<FP E64DBKAO9 D45BFO E CB84K9= CD98-
64D<F9?PAB7B FB>4, E BEGM9EF6?9A<9@ ;469DL4RM97B QF4C4, 6 D9:<@4I C?46AB7B 
<;@9A9A<S FB>4 < 6 <@CG?PEAB@ D9:<@9. 

 
$<EGAB> 16 3 �?B> GCD46?9A<S TE526 EB 6EFDB9AAO@ 5?B>B@ C<F4A<S 

 

&45?<J4 5 3 &9IA<K9E><9 I4D4>F9D<EF<>< TE526 

%� ��%&�" TE526 

������� 1269A 1269B 1269C 1269

D 

1269E 

�B?<K9EF6B C4D4@9FDB6 21 21 21 21 21 

�B?<K9EF6B CDB7D4@@ 63 63 63 63 63 

#DB7D4@@O, 6O;O649@O9 K9D9; #��. 31 31 31 31 31 

�OIB8 <AF9DH9=E4 RS232. + + + + + 

�OIB8 <AF9DH9=E4 RS485. + + + + + 

�EFDB9AAO= 4@C9D@9FD. + + + + + 

$9:<@ A9<;@9AAB7B FB>4 . + + + + + 

�BAFDB?P CD989?PAOI ;A4K9A<= FB>4 + + + + + 

(GA>J<S EF9CC9D4. + + + + + 

�B?<K9EF6B GCD46?S9@OI >?4C4AB6 4 4 4 4 4 

!B@<A4?PA4S @BMABEFP CD< A47DG;>9 
50%.(400 �), >�� 

20 63 80 12

5 

160 

!B@<A4?PA4S @BMABEFP CD< A47DG;>9 
50%.(230 �), >�� 

12 36 50 80 100 

�OIB8 A4 CDBCBDJ<BA4?PAO= >?4C4A + + + + + 

�9E, (>7) 10 9,5 10,5 9,5 10,5 
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�?S 6OCB?A9A<S CBEF46?9AAB= J9?< < D4EE@BFD96 A9E>B?P>B CBCG?SDAOI 
5?B>B6 GCD46?9A<S, <I F9IA<K9E><9 I4D4>F9D<EF<>< < CD98A4;A4K9A<9, A9B5IB-
8<@B 6O5D4FP 5?B>, >BFBDO= 5G89F G8B6?9F6BDSFP A4L<@ FD95B64A<S@. #9D98 
B>BAK4F9?PAO@ 6O5BDB@ A9B5IB8<@B E89?4FP ED46A<F9?PAO= 4A4?<; 6E9I D4E-
E@BFD9AAOI 5?B>B6, 8?S 6OS6?9A<S ?GKL9= @B89?<. 

!4 F45?<J9 6 G>4;4AO ED46A<F9?PAO9 I4D4>F9D<EF<>< 5?B>B6 GCD46?9A<S.  
 

&45?<J4 6 3 %D46A9A<9 5?B>B6 GCD46?9A<S 
��"� '#$����!�3 TE90 TE526 WELDNET 

�B?<K9EF6B C4D4@9FDB6 8 21 14 

�B?<K9EF6B CDB7D4@@ 2 63 63 

�B?<K9EF6B CDB7D4@@, 6O;O649@OI K9D9; 
#�� 

- 31 63 

�AF9DH9=E RS232. - + - 

�AF9DH9=E RS485. - + + 

�EFDB9AAO= 4@C9D@9FD. - + + 

�BAFDB?P CD989?PAOI ;A4K9A<= FB>4 - + + 

(GA>J<S EF9CC9D4. - + + 

$9:<@ A9<;@9AAB7B FB>4. - + - 

�;BQA9D79F<K9E><= D9:<@ - + - 

�B@C9AE4J<S E64DBKAB7B FB>4 + + + 

%K9FK<> 6OCB?A9AAOI FBK9> - + + 

�6B8 >B@4A8 B59<@< DG>4@< - + - 

�B?<K9EF6B GCD46?S9@OI >?4C4AB6 1 4 - 

 4?B9 GE<?<9 CD<:<@4A<S - + - 

#DB7D4@@4 CDB>B6>< - + - 

#DB7D4@@4 ;484A<S GE<?<S A4 Q?9>FDB84I - + - 

 �OCB?A<6 ED46A<F9?PAO= 4A4?<; 6OL9C9D9K<E?9AAOI @B89?9=, 5O? E89?4A 
6O6B8: 5?B> GCD46?9A<S, <@9RM<= 5B?PL99 >B?<K9EF6B C4D4@9FDB6, CDB7D4@@, 
>B?<K9EF6B 6EFDB9AAOI HGA>J<= B5?4849F TE526. 

�@9AAB QFBF 5?B> GCD46?9A<S 5G89F <ECB?P;B64FPES 8?S @B89DA<;4J<< @4-
L<AO >BAF4>FAB= E64D><  &-1928, CBQFB@G D4;59D9@ 97B CB8DB5A99. 

 
1 3 C4A9?P 5?B>4 GCD46?9A<S E64D>B= TE526; 2 3 C4A9?P D97G?<DB6>< A4CDS:9A<S A4 Q?9>FDB-
84I E 89D:4F9?9@ 8?S >D9C?9A<S A4 >4D>4E9; 3 3 FD4AEHBD@4FBD C<F4A<S @BMABEFPR 50 �� 

(A4CDS:9A<9 6 C9D6<KAB= B5@BF>9 380� ± 15� A4CDS:9A<9 6B 6FBD<KAB= B5@BF>9 24 �); 4 3 
5?B> 6B;5G:89A<S F<D<EFBD4, @4>E<@4?PAB9 A4CDS:9A<9 440� 

$<EGAB> 17 3 �AGFD9AA<9 EBEF46?SRM<9 Q?9@9AFO 5?B>4 TE526 
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$4EE@BFD<@ CB8DB5A99 C4A9?P 5?B>4 GCD46?9A<S E64D>B= TE526 < BD74AO 
GCD46?9A<S E4@<@ 5?B>B@. 

 
$<EGAB> 18 3 #4A9?P 5?B>4 GCD46?9A<S E64D>B= TE526 

 

&45?<J4 7 3 #4A9?PAO9 E69FB8<B8O. 
 

  

�>?RK9A<9 QFB7B E69FB8<B84 G>4;O649F A4 FB, KFB 5?B> GCD46?9A<S E64-
DBKAO@ 4CC4D4FB@ 6>?RK9A. 

 

 

�E?< QFBF E69FB8<B8 6>?RK9A, QFB B;A4K49F, KFB 4>F<6<DB64A4 >B@4A84 
start cycle 1. 

  2 
�E?< QFBF E69FB8<B8 6>?RK9A, QFB G>4;O649F A4 FB, KFB 4>F<6<DB64A4 
>B@4A84 start cycle 2. 

 

 

�>?RK9A<9 QFB7B E69FB8<B84 G>4;O649F A4 FB, KFB 4>F<6<DB64A4 >B-
@4A84 BEF4AB6>< FB?P>B CD< 846?9A<<. 

 

 

�>?RK9A<9 QFB7B E69FB8<B84 G>4;O649F A4 FB, KFB 5?B> GCD46?9A<S 6O-
849F >B@4A8AO9 <@CG?PEO 8?S 1�$�!�. 

   1 1FB G>4;O649F A4 FB, KFB Q?9>FDB@47A<FAO= >?4C4A 1, >BFBDO= 6OCB?-
AS9F BEAB6AB= J<>?, 4>F<6<DB64A. 

  2 
1FB G>4;O649F A4 FB, KFB Q?9>FDB@47A<FAO= >?4C4A, D97G?<DGRM<= 
CDBF<6B846?9A<9, 4>F<6<DB64A. 

   3 
1FB G>4;O649F A4 FB, KFB Q?9>FDB@47A<FAO= >?4C4A, >BFBDO= BEGM9EF6-
?S9F J<>? 846?9A<S <?< >B6><, 4>F<6<DB64A. 

  4 
1FB G>4;O649F A4 FB, KFB Q?9>FDB@47A<FAO= >?4C4A, >BFBDO= GCD46?S9F 
86B=AO@ IB8B@, 4>F<6<DB64A. 

 

!4 C4A9?< <@9RFES 10 >?46<L < E9?9>FBD >?RK4, D4EE@BFD<@ <I CD98A4;A4-
K9A<9: 

ý �?46<L4 A4CD46?9A<S 6?96B, <ECB?P;G9@4S 8?S 6OIB84 <; @9AR CDB7D4@-
@<DB64A<S; 

ý �?46<L4 A4CD46?9A<S 6CD46B, <ECB?P;G9@4S 8?S 8BEFGC4 > @9AR CDB7D4@-
@<DB64A<S; 
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ý �?46<L4 A4CD46?9A<S 669DI, <ECB?P;G9@4S 8?S C9D9@9M9A<S >GDEBD4 6 
69DIA<= C4D4@9FD; 

ý �?46<L4 A4CD46?9A<S 6A<;, <ECB?P;G9@4S 8?S C9D9@9M9A<S >GDEBD4 6 
A<:A<= C4D4@9FD; 

ý �?46<L4 «+» <ECB?P;G9FES 8?S G69?<K9A<S ;A4K9A<S K<E?B6B7B C4D4@9FD4 
<?< 8?S <;@9A9A<S EF4FGE4 C4D4@9FD4; 

ý �?46<L4 «3» <ECB?P;G9FES 8?S G@9APL9A<S ;A4K9A<S K<E?B6B7B C4D4-
@9FD4 <?< 8?S <;@9A9A<S EF4FGE4 C4D4@9FD4; 

ý �?46<L4 RESTART. "A 6>?RK49F >B@4A8O < 6OIB8AO9 84AAO9 5?B>4 
GCD46?9A<S. �9 A9B5IB8<@B A4:<@4FP >4:8O= D4;, >B784 5?B> GCD46?9A<S 6>?R-
K49FES. #D< A4:4F<< QFB= >?46<L< 6>?RK4RFES 6E9 GEFDB=EF64, CB8>?RK9AAO9 > 
VAUX, F4><9 >4>, A4CD<@9D, ?R5O9 86GIF4>FAO9 >?4C4AO. #9D98 A4:4F<9@ >?4-
6<L< 64:AB G598<FPES, KFB QFB A9 CD<6989F > FD46@4@/CB6D9:89A<R ?R89= <?< 
B5BDG8B64A<S; 

ý �?46<L4 8?S 6O5BD4 GEFDB=EF64 ;4CGE>4 J<>?4: #����0!"� <?< ��'-
$'+!"� '#$����!��. �B784 EBE98A<= E69FB8<B8 6O>?RK9A, >B@4A84 ;4CGE>4 
J<>?4 6OCB?AS9FES #����02, 6 FB 6D9@S >4> 9E?< E69FB8<B8 6>?RK9A, >B@4A84 
6OCB?AS9FES >ABC>4@<, A4:<@49@O@< 86G@S DG>4@< ('#$����!�� ��' 3 
$'�� �). �?S CD46<?PAB= D45BFO 869 >ABC>< 8B?:AO 5OFP A4:4FO B8AB6D9-
@9AAB <?< CBE?98B64F9?PAB 6 F9K9A<9 @4>E<@4?PAB7B 6D9@9A< 0,5 E9>GA8O 6 EB-
BF69FEF6<< E CD46<?4@< CD98BF6D4M9A<S A9EK4EFAOI E?GK496; 

ý �?46<L4 WELD-NO WELD. � CB?B:9A<< WELD (<A8<>4FBD 6>?RK9A) 
5?B> GCD46?9A<S ;4CGE>49F ;4CDB7D4@@<DB64AAO= J<>? E64D><. � CB?B:9A<< NO 
WELD (<A8<>4FBD 6O>?RK9A) 5?B> GCD46?9A<S 6OCB?AS9F ;4CDB7D4@@<DB64AAO= 
J<>? 59; J<D>G?SJ<< E64DBKAB7B FB>4, EBID4ASS CD< QFB@ 6E9 6D9@9AAO9 C4D4-
@9FDO A9<;@9AAO@<; 

ý �?46<L4 CLEAR. "A <ECB?P;G9FES 8?S GEFD4A9A<S GE?B6<= BL<5>< < 8?S 
B5AG?9A<S EK9FK<>4 E64DAOI L6B6, 4 F4>:9 6B 6D9@S BC9D4J<= CDB7D4@@<DB64A<S 
8?S B5AG?9A<S C4D4@9FDB6; 

ý %9?9>FBD >?RK4 PROG-RUN. � CB?B:9A<< PROG (>?46<L4 CB69DAGF4 6 
CB?B:9A<9 4 >ABC><), BA4 6>?RK49F >?46<4FGDG < CB;6B?S9F 6OCB?ASFP 6E9 CD98G-
E@BFD9AAO9 BC9D4J<< CDB7D4@@<DB64A<S. � RUN CB?B:9A<< BA 6>?RK49F >B-
@4A8O FBK9KAB= E64D>< < CB;6B?S9F ;4CGE>4FP FB?P>B D45BKGR CDB7D4@@G. 

#B8>?RK9A<9 @<>DBCDBJ9EEBDAB7B 5?B>4 TE526 > @4L<A9 >BAF4>FAB= 
E64D><  &-1928 (D<EGAB> 19).  <>DBCDBJ9EEBDAO= 5?B> D45BF49F BF A4CDS:9A<S 
24�, 97B C<F4A<9 CB8>?RK9AB A4 6O6B84I 2009 < 2010, FD4AEHBD@4FBD >BFBDB7B 
;4C<F4A BF E9F< 380� @4L<AO >BAF4>FAB= E64D><. +4EFP 6O6B8B6, F4><9 >4> 2001, 
2004, 2011 CB8>?RK9AO A4 C984?P C9D9>?RK9A<S, 6O6B8O 2002 < 2003 CB8>?R-
K9AO > <A8G>F<6AB@G 84FK<>G 846?9A<S, 2007 6O6B8 CB8>?RK9A > Q?9>FDBCA96@B-
D4ECD989?<F9?R, 2006, 2005, 2008 CB8>?RK9AO > F<D<EFBDAB@G >BAF4>FBDG. 
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$<EGAB> 19 3 1?9>FD<K9E>4S CD<AJ<C<4?PA4S EI9@4 CB8>?RK9A<S 6E9I Q?9@9A-

FB6 > 5?B>G GCD46?9A<S. 
 

 BAF4: 5?B>4 TE526 CDBEF, GEF4A46?<649FES BA A4 CDBD9;<A9AAO9 AB:>< 
E69DIG @4L<AO >BAF4>FAB= E64D>< ;4 @9EFB D97G?SFBD4 >BAF4>FAB= E64D><. �B-
CB?A<F9?PAOI >D9C?9A<= A9 FD95G9FES.  

 

3 ")$�!� &$'�� 

 

"ID4A4 FDG84 3 E<EF9@4 EBID4A9A<S :<;A< < ;8BDB6PS D45BFA<>B6 6 CDB-
J9EE9 FDG8B6B= 89SF9?PABEF<, 6>?RK4RM4S 6 E95S CD46B6O9, EBJ<4?PAB-Q>BAB@<-
K9E><9, BD74A<;4J<BAAO9, F9IA<K9E><9, E4A<F4DAB-7<7<9A<K9E><9, ?9K95AB-CDB-
H<?4>F<K9E><9, D945<?<F4J<BAAO9 < <AO9 @9DBCD<SF<S. 

"ID4A4 FDG84 <@99F 5B?PLB9 ;A4K9A<9. "EAB6AB= ;484K9= BID4AO FDG84 S6-
?S9FES EA<:9A<9 D<E>B6 FD46@4F<;@4, D4;6<F<S CDBH9EE<BA4?PAOI ;45B?964A<= < 
G@9APL9A<9 >B?<K9EF64 A9EK4EFAOI E?GK496 A4 D45BF9. #B@<@B QFB7B, BID4A4 
FDG84 CB@B749F EA<;<FP A9G8B6?9F6BDUAABEFP D45BFB= EBFDG8A<>B6 <, EBBF69F-
EF69AAB, G@9APL<FP F9>GK9EFP >48DB6, 4 F4>:9 CB6OL49F CDB<;6B8<F9?PABEFP 
FDG84. !4 GDB6A9 7BEG84DEF64 B59EC9K9A<9 59;BC4EABEF< :<;A989SF9?PABEF< @B-
:9F E?G:<FP >D<F9D<9@ BJ9A>< 97B EBJ<4?PAB-Q>BAB@<K9E>B7B D4;6<F<S < AD46-
EF69AAB7B EBEFBSA<S B5M9EF64. 

1?9>FDB59;BC4EABEFP. 
"C4EAB9 < 6D98AB9 6B;89=EF6<S A4 ?R89= Q?9>FD<K9E>B7B FB>4, Q?9>FD<K9-

E>B= 8G7< < Q?9>FDB@47A<FAOI CB?9= CDBS6?SRFES 6 6<89 Q?9>FDBFD46@ < CDBH9E-
E<BA4?PAOI ;45B?964A<=. 

%F9C9AP BC4EAB7B < 6D98AB7B 6B;89=EF6<S A4 K9?B69>4 Q?9>FD<K9E>B7B FB>4, 
Q?9>FD<K9E>B= 8G7< < Q?9>FDB@47A<FAOI CB?9= ;46<E<F BF: 

ý DB84 < 69?<K<AO A4CDS:9A<S < FB>4; 
ý K4EFBFO Q?9>FD<K9E>B7B FB>4; 
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ý CGF< FB>4 K9D9; F9?B K9?B69>4; 
ý CDB8B?:<F9?PABEF< 6B;89=EF6<S Q?9>FD<K9E>B7B FB>4 <?< Q?9>FDB@47A<F-

AB7B CB?S A4 BD74A<;@ K9?B69>4; 
ý GE?B6<= 6A9LA9= ED98O. 
!BD@O A4 8BCGEF<@O9 FB>< < A4CDS:9A<S CD<>BEAB69A<S 6 Q?9>FDBGEF4AB6-

>4I 8B?:AO GEF4A46?<64FPES 6 EBBF69FEF6<< E CD989?PAB 8BCGEF<@O@< GDB6AS@< 
6B;89=EF6<S A4 K9?B69>4 FB>B6 < A4CDS:9A<= CD<>BEAB69A<S < GF69D:84FPES 6 
GEF4AB6?9AAB@ CBDS8>9. 

1?9>FDB59;BC4EABEFP 8B?:A4 B59EC9K<64FPES: 
ý >BAEFDG>J<9= Q?9>FDBGEF4AB6B>; 
ý F9IA<K9E><@< ECBEB54@< < ED98EF64@< ;4M<FO; 
ý BD74A<;4J<BAAO@< < F9IA<K9E><@< @9DBCD<SF<S@<. 
1?9>FDBGEF4AB6>< < <I K4EF< 8B?:AO 5OFP 6OCB?A9AO F4><@ B5D4;B@, 

KFB5O D45BF4RM<9 A9 CB869D74?<EP BC4EAO@ < 6D98AO@ 6B;89=EF6<S@ Q?9>FD<K9-
E>B7B FB>4 < Q?9>FDB@47A<FAOI CB?9=, < EBBF69FEF6B64FP FD95B64A<S@ Q?9>FDB59;-
BC4EABEF<. 

&D95B64A<S Q?9>FDB59;BC4EABEF< > >BAEFDG>J<< < GEFDB=EF6G Q?9>FDBGEF4-
AB6B> 8B?:AO 5OFP GEF4AB6?9AO 6 EF4A84DF4I 59;BC4EABEF< FDG84, 4 F4>:9 6 EF4A-
84DF4I, F9IA<K9E><I GE?B6<SI < F9IA<K9E><I D97?4@9AF4I A4 Q?9>FDBF9IA<K9E><9 
<;89?<S, Q?9>FD<H<J<DB64AAB9 B5BDG8B64A<9 < <AEFDG@9AFO. 

&9IA<K9E><9 ECBEB5O < ED98EF64 ;4M<FO, B59EC9K<64RM<9 Q?9>FDB59;BC4E-
ABEFP, 8B?:AO GEF4A46?<64FPES E GK9FB@: 

ý AB@<A4?PAB7B A4CDS:9A<S, DB84 < K4EFBFO FB>4 Q?9>FDBGEF4AB6><; 
ý ECBEB54 Q?9>FDBEA45:9A<S; 
ý D9:<@4 A9=FD4?< <EFBKA<>4 C<F4A<S Q?9>FDBQA9D7<9=; 
ý 6<84 <ECB?A9A<S; 
ý GE?B6<= 6A9LA9= ED98O: BEB5B BC4EAO9 CB@9M9A<S, CB@9M9A<S E CB6O-

L9AAB= BC4EABEFPR, CB@9M9A<S 59; CB6OL9AAB= BC4EABEF<, F9DD<FBD<< BF>DO-
FOI Q?9>FDBGEF4AB6B>; 

ý 6B;@B:ABEF< EASF<S A4CDS:9A<S E FB>B698GM<I K4EF9=, A4 >BFBDOI <?< 
65?<;< >BFBDOI 8B?:A4 CDB<;6B8<FPES D45BF4; 

ý I4D4>F9D4 6B;@B:AB7B CD<>BEAB69A<S K9?B69>4 > Q?9@9AF4@ J9C< FB>4: 
B8ABH4;AB9 CD<>BEAB69A<9, 86GIH4;AB9 CD<>BEAB69A<9, CD<>BEAB69A<9 > @9F4?-
?<K9E><@ A9FB>B698GM<@ K4EFS@, B>4;46L<@ES CB8 A4CDS:9A<9@; 

ý 6B;@B:ABEF< CD<5?<:9A<S > FB>B698GM<@ K4EFS@, A4IB8SM<@ES CB8 
A4CDS:9A<9@, A4 D4EEFBSA<9 @9APL9 8BCGEF<@B7B <?< CBC484A<S 6 ;BAG D4EF9>4-
A<S FB>4; 

ý 6<8B6 D45BF: @BAF4:, A4?48>4, <ECOF4A<9, Q>EC?G4F4J<S Q?9>FDBGEF4AB-
6B>, BEGM9EF6?S9@OI 6 ;BA9 D4ECB?B:9A<S Q?9>FDBGEF4AB6B>, 6 FB@ K<E?9 6 ;BA9 
6B;8GLAOI ?<A<= Q?9>FDBC9D984K<; 
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ý 6B;@B:ABEF< 6B;A<>AB69A<S Q?9>FD<K9E>B= 8G7< 6 D9;G?PF4F9 E?GK4=AOI 
H4>FBDB6 < E6S;4AAOI E QF<I D<E>B6 CBD4:9A<S F9D@<K9E><@ 89=EF6<9@ Q?9>FD<-
K9E>B= 8G7<, 4 F4>:9 CBF9AJ<4?PAO= GDB69AP @BMABEF< Q?9>FD<K9E>B= 8G7<; 

ý 6B;@B:ABEF< CD<>BEAB69A<S D45BF4RM<I > Q?9@9AF4@ Q?9>FDBGEF4AB6B>, 
A4IB8SM<IES CB8 A46989AAO@ A4CDS:9A<9@, 6O;64AAO@ Q?9>FDB@47A<FAO@ 6?<-
SA<9@ Q?9>FDBGEF4AB6B>, A4IB8SM<IES CB8 D45BK<@ A4CDS:9A<9@. 

�?S B59EC9K9A<S ;4M<FO BF E?GK4=AB7B CD<>BEAB69A<S > FB>B698GM<@ K4-
EFS@ A9B5IB8<@B CD<@9ASFP E?98GRM<9 ECBEB5O < ED98EF64: 

ý ;4M<FAO9 B5B?BK><; 
ý ;4M<FAO9 B7D4:89A<S (6D9@9AAO9 <?< EF4J<BA4DAO9); 
ý ;4M<FAO9 54DP9DO; 
ý 59;BC4EAB9 D4ECB?B:9A<9 FB>B698GM<I K4EF9=; 
ý <;B?SJ<S FB>B698GM<I K4EF9= (BEAB6A4S, 8BCB?A<F9?PA4S, GE<?9AA4S, 

86B=A4S); 
ý <;B?SJ<S D45BK97B @9EF4; 
ý @4?B9 A4CDS:9A<9; 
ý ;4M<FAB9 BF>?RK9A<9; 
ý Q?9>FD<K9E>B9 D4;89?9A<9; 
ý CD98GCD98<F9?PA4S E<7A4?<;4J<S, 5?B><DB6><, ;A4>< 59;BC4EABEF<. 
#B:4DB59;BC4EABEFP. 
#B:4DA4S 59;BC4EABEFP B5N9>F4 8B?:A4 B59EC9K<64FPES E<EF9@4@< CD98BF-

6D4M9A<S CB:4D4 < CDBF<6BCB:4DAB= ;4M<FO, 6 FB@ K<E?9 BD74A<;4J<BAAB-F9I-
A<K9E><@< @9DBCD<SF<S@<. 

%<EF9@O CB:4DAB= 59;BC4EABEF< 8B?:AO I4D4>F9D<;B64FPES GDB6A9@ B59E-
C9K9A<S CB:4DAB= 59;BC4EABEF< ?R89= < @4F9D<4?PAOI J9AABEF9=, 4 F4>:9 Q>B-
AB@<K9E><@< >D<F9D<S@< QHH9>F<6ABEF< QF<I E<EF9@ 8?S @4F9D<4?PAOI J9AAB-
EF9=, E GK9FB@ 6E9I EF48<= :<;A9AAB7B J<>?4 B5N9>FB6 < 6OCB?ASFP B8AG <; E?9-
8GRM<I ;484K: 

ý <E>?RK4FP 6B;A<>AB69A<9 CB:4D4; 
ý B59EC9K<64FP CB:4DAGR 59;BC4EABEFP ?R89=; 
ý B59EC9K<64FP CB:4DAGR 59;BC4EABEFP @4F9D<4?PAOI J9AABEF9=; 
ý B59EC9K<64FP CB:4DAGR 59;BC4EABEFP ?R89= < @4F9D<4?PAOI J9AABEF9= 

B8AB6D9@9AAB. 
"5N9>FO 8B?:AO <@9FP E<EF9@O CB:4DAB= 59;BC4EABEF<, A4CD46?9AAO9 A4 

CD98BF6D4M9A<9 6B;89=EF6<S A4 ?R89= BC4EAOI H4>FBDB6 CB:4D4, 6 FB@ K<E?9 <I 
6FBD<KAOI CDBS6?9A<=, A4 FD95G9@B@ GDB6A9. 

"5N9>FO, CB:4DO A4 >BFBDOI @B7GF CD<69EF< > @4EEB6B@G CBD4:9A<R ?R-
89=, A4IB8SM<IES A4 QF<I B5N9>F4I, < B>DG:4RM9= F9DD<FBD<< BC4EAO@< < 6D98-
AO@< CDB<;6B8EF69AAO@< H4>FBD4@<, 4 F4>:9 BC4EAO@< H4>FBD4@< CB:4D4 < <I 
6FBD<KAO@< CDBS6?9A<S@<, 8B?:AO <@9FP E<EF9@O CB:4DAB= 59;BC4EABEF<, 
B59EC9K<64RM<9 @<A<@4?PAB 6B;@B:AGR 69DBSFABEFP 6B;A<>AB69A<S CB:4D4. 
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#9D9K9AP QF<I B5N9>FB6 D4;D454FO649FES EBBF69FEF6GRM<@< @<A<EF9D-
EF64@< 6 GEF4AB6?9AAB@ CBDS8>9. 

"C4EAO@< H4>FBD4@<, 6B;89=EF6GRM<@< A4 ?R89= < @4F9D<4?PAO9 J9AAB-
EF<, S6?SRFES: 

ý C?4@S < <E>DO; 
ý CB6OL9AA4S F9@C9D4FGD4 B>DG:4RM9= ED98O; 
ý FB>E<KAO9 CDB8G>FO 7BD9A<S < F9D@<K9E>B7B D4;?B:9A<S; 
ý 8O@; 
ý CBA<:9AA4S >BAJ9AFD4J<S ><E?BDB84. 
� 6FBD<KAO@ CDBS6?9A<S@ BC4EAOI H4>FBDB6 CB:4D4, 6B;89=EF6GRM<@ A4 

?R89= < @4F9D<4?PAO9 J9AABEF<, BFABESFES: 
ý BE>B?><, K4EF< D4;DGL<6L<IES 4CC4D4FB6, 47D974FB6, GEF4AB6B>, >BA-

EFDG>J<=; 
ý D48<B4>F<6AO9 < FB>E<KAO9 69M9EF64 < @4F9D<4?O, 6OL98L<9 <; D4;DG-

L9AAOI 4CC4D4FB6 < GEF4AB6B>; 
ý Q?9>FD<K9E><= FB>, 6B;A<>L<= 6 D9;G?PF4F9 6OABE4 6OEB>B7B A4CDS:9A<S 

A4 FB>BCDB6B8SM<9 K4EF< >BAEFDG>J<=, 4CC4D4FB6, 47D974FB6; 
ý BC4EAO9 H4>FBDO 6;DO64, CDB<EL98L97B 6E?98EF6<9 CB:4D4; 
ý B7A9FGL4M<9 69M9EF64. 
 

3.1 &D95B64A<S BID4AO FDG84 8?S E?9E4DS >BAFDB?PAB-<;@9D<F9?PAOI 
CD<5BDB6 < ED98EF6 46FB@4F<>< 

#9D98 A4K4?B@ D45BFO E?98G9F A489FP EC9JB89:8G, EC9JB5G6P < 8DG7<9 A9-
B5IB8<@O9 8?S D45BFO ED98EF64 <A8<6<8G4?PAB= ;4M<FO BF 6B;89=EF6<S BC4EAOI 
< 6D98AOI CDB<;6B8EF69AAOI H4>FBDB6. %C9JB89:84 8B?:A4 5OFP EBBF69FEF6GR-
M97B D4;@9D4, K<EFB= < A9 EF9EASFP 86<:9A<=. 

#D9:89 K9@ CD<EFGC4FP > D45BF9 E?98G9F CDB69D<FP EBEFBSA<9 D45BK97B @9-
EF4; 9E?< BAB A9 G5D4AB <?< ;47DB@B:89AB, A9B5IB8<@B CD<ASFP @9DO > BK<EF>9 < 
CD<69EF< 97B 6 CBDS8B>. 

#9D98 A4K4?B@ D45BFO AG:AB BE@BFD9FP <AEFDG@9AF, CD<ECBEB5?9A<S, CD<-
5BDO, >BFBDO9 5G8GF <ECB?P;B64FPES 6 D45BF9, < G598<FPES 6 <I <ECD46ABEF<. 

"F69DF>4 8B?:A4 6O5<D4FPES CB L<D<A9 D45BK9= K4EF< (?BC4F><), ;46<ES-
M9= BF D4;@9D4 L?<J4 6 7B?B6>9 6<AF4 <?< LGDGC4. 

#9D98 A4K4?B@ D45BFO E Q?9>FDB<AEFDG@9AFB@, A9B5IB8<@B 6OSEA<FP > >4-
>B@G >?4EEG CB EF9C9A< ;4M<FO BFABE<FES <ECB?P;G9@O= Q?9>FDB<AEFDG@9AF (I, II 
<?< III) < > >4>B= >4F97BD<< CB EF9C9A< BC4EABEF< BFABE<FES CB@9M9A<9, 6 >BFB-
DB@ CD98EFB<F 6OCB?ASFP D45BFG. 

�E9 D45BFO CB CB?P;B64A<R, D9@BAFG, A4?48>9, D97G?<DB6>9 < <ECOF4A<S@ 
CD<5BDB6 < E<EF9@ ��#<� AG:AB 6OCB?ASFP 6 EBBF69FEF6<< E F9IA<K9E>B= 8B>G-
@9AF4J<9=. 

�B <;59:4A<9 E?GK496 Q?9>FDBFD46@4F<;@4, 6OCB?ASFP D45BFO CB D9@BAFG, 
A4?48>9 < D97G?<DB6>9 CD<5BDB6 < E<EF9@, A4IB8SM<IES CB8 Q?9>FD<K9E><@ 
A4CDS:9A<9@, ;4CD9M49FES. 
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#B?P;B64FPES >BAFDB?PAB= ?4@CB= 8?S BCD989?9A<S BFEGFEF6<S <?< A4?<K<S 
A4CDS:9A<S 6 Q?9>FD<K9E><I J9CSI CD<5BDB6 < E<EF9@ A9?P;S. 

#DB69D>4 BFEGFEF6<S <?< A4?<K<S A4CDS:9A<S 6 Q?9>FD<K9E><I J9CSI 
8B?:A4 BEGM9EF6?SFPES E CB@BMPR Q?9>FDB<;@9D<F9?PAOI CD<5BDB6 (A4CD<@9D, 
G>4;4F9?9@ A4CDS:9A<S <?< 6B?PF@9FDB@). 

#D< D4;5BD>9, E5BD>9, A4?48>9 < D97G?<DB6>9 CD<5BDB6 < E<EF9@ E?98G9F 
CB?P;B64FPES FB?P>B <ECD46AO@ <AEFDG@9AFB@. 

$GKAB= E?9E4DAO= <AEFDG@9AF 8B?:9A 5OFP CB 6B;@B:ABEF< ;4>D9C?9A ;4 
D45BFA<>B@ 8?S <A8<6<8G4?PAB7B CB?P;B64A<S. 

�AEFDG@9AF A4 D45BK9@ @9EF9 8B?:9A 5OFP D4ECB?B:9A F4>, KFB5O <E>?R-
K4?4EP 6B;@B:ABEFP 97B E>4FO64A<S < C489A<S. 

�B 6D9@S D45BFO LAGD Q?9>FDB<AEFDG@9AF4 8B?:9A 5OFP ;4M<M9A BF E?G-
K4=AB7B CB6D9:89A<S < EBCD<>BEAB69A<S E @9F4??<K9E><@< 7BDSK<@<, 6?4:AO@< 
< @4E?SAO@< CB69DIABEFS@< <?< CD98@9F4@<. 

#D< CB?P;B64A<< Q?9>FDB<AEFDG@9AFB@, 97B >459?P A9 E?98G9F A4FS7<64FP, 
C9D9>DGK<64FP < C9D97<54FP, 4 F4>:9 EF46<FP A4 A97B 7DG;; >459?P CB 6B;@B:ABEF< 

AG:AB CB869L<64FP. 
!9 E?98G9F BEF46?SFP 59; A48;BD4 Q?9>FDB<AEFDG@9AF, CD<EB98<A9AAO= > 

E9F<, 4 F4>:9 C9D98464FP 97B ?<J4@, A9 <@9RM<@ CD464 E A<@ D45BF4FP. 
#D< 6OCB?A9A<< D45BF CB C4=>9 B?B6SAAB-E6<AJB6O@< CD<CBS@< F<C4 #"% 

E?98G9F ;A4FP < EB5?R84FP E?98GRM<9 @9DO CD98BEFBDB:ABEF<: 
ý CBE>B?P>G CD<CB< F<C4 #"% EB89D:4F 6 E6B9@ EBEF469 E6<A9J, E?9-

8G9F CB@A<FP B FB@, KFB CD< QFB@ B89:84, >B:4 DG> ;47DS;AS9FES C4D4@< E6<AJ4, 
KFB @B:9F CD<69EF< (CD< >B?<K9EF64I, CD96OL4RM<I #��) > E6<AJB6O@ BFD46-
?9A<S@ BD74A<;@4 < 6O;64FP <;@9A9A<S 6 A9D6AB= E<EF9@9, >DB6< < EBEG84I; 

ý 8?S CD98BF6D4M9A<S B:B7B6 ?<J4 < 7?4; BF?9F96L<@< K4EF<J4@< D4E-
C?46?9AAB7B CD<CBS, E?98G9F CB?P;B64FPES C<AJ9FB@ 8?S CB889D:<64A<S CD<C4<-
649@OI CDB6B8B6, 89F4?9=; 

ý 6B <;59:4A<9 6B;A<>AB69A<S CB:4D4 E?98G9F EB5?R84FP BEFBDB:-
ABEFP CD< D45BF9 E Q?9>FD<K9E><@ C4S?PA<>B@ < CB?P;B64FPES EC9J<4?PAO@< CB8-
EF46>4@<. 

%?9E4DP ��#<� 8B?:9A CDB<;6B8<FP CD<EB98<A9A<9 < BFEB98<A9A<9 >BA-
FDB?PAB-<;@9D<F9?PAOI CD<5BDB6, 4CC4D4FB6, EI9@ 46FB@4F<><, FD95GRM<I D4;-
DO6B6 Q?9>FD<K9E><I J9C9=, CD< CB?AB@ EASF<< A4CDS:9A<S E CDB69DS9@B= GEF4-
AB6>< (EI9@O Q?9>FD<K9E><I EB98<A9A<=). 

#D< EASF<< E 74;BCDB6B8B6 84FK<>B6 < >BAFDB?PAB-<;@9D<F9?PAOI CD<5B-
DB6 A9B5IB8<@B CD<@9ASFP <AEFDG@9AF, A9 84RM<= <E>DBB5D4;B64A<S 6B 6D9@S 
D45BFO. 

#D< D45BF9 E DFGFAO@< CD<5BD4@< AG:AB CDB<;6B8<FP D4;5BD>G, D9@BAF < 
BK<EF>G DFGFAOI CD<5BDB6 FB?P>B 6 EC9J<4?PAB B5BDG8B64AAOI < <;B?<DB64AAOI 
CB@9M9A<SI. 
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#D< D45BF9 E >BAFDB?PAB-<;@9D<F9?PAO@< CD<5BD4@< E <ECB?P;B64A<9@ <E-
FBKA<>B6 <BA<;<DGRM97B <;?GK9A<S A9B5IB8<@B 6OCB?ASFP E?98GRM<9 FD95B64-
A<S 59;BC4EABEF<: 

ý 6 >BAFDB?PAB-<;@9D<F9?PAOI CD<5BD4I @B:AB <ECB?P;B64FP FB?P>B ;4-
>DOFO9 <EFBKA<>< <BA<;<DGRM97B <;?GK9A<S; 

ý B5E?G:<64A<9 < D9@BAF >BAFDB?PAB-<;@9D<F9?PAOI CD<5BDB6 < E<EF9@ 
A9B5IB8<@B BEGM9EF6?SFP 6 EBBF69FEF6<< E <AEFDG>J<S@< ;46B8B6-<;7BFB6<F9?9=; 

ý 6B 6D9@S D45BFO A9B5IB8<@B CD<ASFP @9DO, <E>?RK4RM<9 6B;@B:ABEFP 
B5?GK9A<S <BA<;<DGRM<@ <;?GK9A<9@ ?<J, A9CBED98EF69AAB A9 E6S;4AAOI E 6O-
CB?A9A<9@ D45BFO; 

ý 5?B>< CD<5BDB6 E <EFBKA<>4@< <BA<;<DGRM97B <;?GK9A<S E?98G9F ID4-
A<FP 6 EC9J<4?PAOI ;4M<FAOI GEFDB=EF64I; 

ý <EFBKA<>< <BA<;<DGRM97B <;?GK9A<S, A9CD<7B8AO9 8?S 84?PA9=L97B <E-
CB?P;B64A<S, A9B5IB8<@B EB5<D4FP 6 EC9J<4?PAO= >BAF9=A9D 8?S BFIB8B6. 

#D< <ECB?P;B64A<< <EFBKA<>B6 E A4CD46?9AAO@< CGK>4@< <BA<;<DGRM97B 
<;?GK9A<S, >4> 6 EF4J<BA4DAOI, F4> < 6 C9D9ABEAOI CD<5BD4I A9B5IB8<@B 6OCB?-
ASFP E?98GRM<9 @9DO CD98BEFBDB:ABEF<: 

ý A4CD46?9A<9 <;?GK9A<S 6 EFBDBAG ;9@?< < A4DG:AGR EF9AG ;84A<S; 
ý B7D4A<K9A<9 6D9@9A< CD95O64A<S 65?<;< <EFBKA<>B6 <BA<;<DGRM97B <;-

?GK9A<S; 
ý A4?<K<9 ;4M<FAOI B7D4:89A<=, ;A4>B6 59;BC4EABEF< < CD98GCD9:84R-

M<I C?4>4FB6. 
�B 6D9@S D45BFO E?98G9F 5OFP 6A<@4F9?PAO@, A9 BF6?9>4FPES BF 6OCB?A9-

A<S E6B<I B5S;4AABEF9=. 
 

�4>?RK9A<9 
 

 9I4FDBAAO9 E<EF9@O 6E9 K4M9 <ECB?P;G9FES 6 A4L9 6D9@S, CB;6B?SS BCF<-
@<;<DB64FP, G?GKL4FP F9IAB?B7<K9E><9 CDBJ9EEO, CB6OL4S >4K9EF6B 6OCB?AS9-
@B= D45BFO. �A98D9A<9 F4>B= E<EF9@O 6 F9IAB?B7<K9E><= CDBJ9EE >BAF4>FAB= 
E64D>< CB;6B?<?B B5?97K<FP D45BFG E B5BDG8B64A<9@, <;546<6L<EP BF A98BEF4F-
>B6, B8<A <; E4@OI 64:AOI BF BC4EAB7B H4>FBD4 A4 ;8BDB6P9 D45BF4RM<I.  

� CDBJ9EE9 A4C<E4A<S >GDEB6B7B CDB9>F4 « B89DA<;4J<S F9IAB?B7<K9E>B7B 
B5BDG8B64A<S CDBJ9EE4 >BAF4>FAB= E64D><»: 

ý <;GK9AO B5M<9 E6989A<S B F9IAB?B7<K9E>B@ CDBJ9EE9, 97B 6<8O, CD<AJ<C 
89=EF6<S; 

ý D4EE@BFD9AB F9IAB?B7<K9E>B9 B5BDG8B64A<9 CDBJ9EE4 >BAF4>FAB= E64D><, 
97B F9IA<K9E><9 I4D4>F9D<EF<><, GEFDB=EF6B @4L<AO >BAF4>FAB= E64D><; 

ý CDB4A4?<;<DB64AO A98BEF4F>< B5BDG8B64A<S < CGF< <I D9L9A<S E 6A98-
D9A<9@ @9I4FDBAAB= E<EF9@O; 

ý 6O5D4AB B5BDG8B64A<9 8?S 6A98D9A<S 6 @4L<AG >BAF4>FAB= E64D><, D4E-
E@BFD9AO 97B F9IA<K9E><9 I4D4>F9D<EF<><, Q?9>FD<K9E><9 EI9@O CB8>?RK9A<S < 
@BAF4:4; 
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ý B5B5M9AO < E89?4AO 6O6B8O B5 4>FG4?PABEF< @9I4FDBAAOI E<EF9@, 6A98-
D9AAO9 6 F9IAB?B7<K9E>B9 B5BDG8B64A<9 CDBJ9EE4 >BAF4>FAB= E64D>B= <ECB?P;G-
RM<9 @B8G?< GCD46?9A<S 86<:9A<9@. 

�E9 J9?< < ;484K< 6OCB?A9AO 6 CB?AB@ B5N9@9. �OCB?A9A<9 >GDEB6B7B CDB-
9>F4 CBFD95B64?B <ECB?P;B64A<9 9 <EFBKA<>B6 <AHBD@4J<< E6S;4AAOI E F9@4F<-
>B=. 

�OCB?ASS >GDEB6GR D45BFG, S CDBS6<? EHBD@<DB64AABEFP B5M<I < CDBH9E-
E<BA4?PAOI >B@C9F9AJ<<: 

ý "� 01. �O5<D4FP ECBEB5O D9L9A<S ;484K CDBH9EE<BA4?PAB= 89SF9?P-
ABEF<, CD<@9A<F9?PAB > D4;?<KAO@ >BAF9>EF4@. 

ý "� 02. "EGM9EF6?SFP CB<E>, 4A4?<; < <AF9DCD9F4J<R <AHBD@4J<<, A9-
B5IB8<@B= 8?S 6OCB?A9A<S ;484K CDBH9EE<BA4?PAB= 89SF9?PABEF<. 

ý "� 03. #?4A<DB64FP < D94?<;B6O64FP EB5EF69AAB9 CDBH9EE<BA4?PAB9 < 
?<KABEFAB9 D4;6<F<9. 

ý "� 04. $45BF4FP 6 >B??9>F<69 < >B@4A89, QHH9>F<6AB 6;4<@B89=EF6B-
64FP E >B??974@<, DG>B6B8EF6B@, >?<9AF4@<. 

ý "� 05. "EGM9EF6?SFP GEFAGR < C<EP@9AAGR >B@@GA<>4J<R A4 7BEG-
84DEF69AAB@ S;O>9 E GK9FB@ BEB59AABEF9= EBJ<4?PAB7B < >G?PFGDAB7B >BAF9>EF4. 

ý "� 09. �ECB?P;B64FP <AHBD@4J<BAAO9 F9IAB?B7<< 6 CDBH9EE<BA4?P-
AB= 89SF9?PABEF<. 

ý "� 10. #B?P;B64FPES CDBH9EE<BA4?PAB= 8B>G@9AF4J<9= A4 7BEG84D-
EF69AAB@ < <ABEFD4AAB@ S;O>9. 

ý #�1.1. �OCB?ASFP @BAF4: >B@CBA9AFB6 < @B8G?9= @9I4FDBAAOI E<EF9@ 
6 EBBF69FEF6<< E F9IA<K9E>B= 8B>G@9AF4J<9=. 

ý #�1.4. �OCB?ASFP D45BFO CB A4?48>9 >B@CBA9AFB6 < @B8G?9= @9I4FDBA-
AOI E<EF9@ 6 EBBF69FEF6<< E F9IA<K9E>B= 8B>G@9AF4J<9=. 
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1. �D@B?496 �.�.  BAF4:, CDB7D4@@<DB64A<9 < CGE>B-A4?48>4 @9I4FDBAAOI 
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I4FDBAAOI E<EF9@: GK95A<> 8?S EFG8. GKD9:89A<= ED98. CDBH. B5D4;B64A<S / �.!. 
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E. 
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8BEFGC4: E6B5B8AO=. 
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�02PS;>20 �.�., ABC45=B:0 3@C??O &"-30909  

$C:>2>48B5;P: �>=F520S �.�., ?@5?>4020B5;P 
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!86=5B038;PA:89 B5E=>;>38G5A:89 8=AB8BCB (D8;80;) 
!86=5B038;PA:89 <0H8=>AB@>8B5;P=O9 B5E=8:C< 

 

�6989A<9 
 

'@A4S ?<A9=>4 CD98EF46?S9F EB5B= CB?ABEFPR 46FB@4F<;<DB64AAO= @B-
8G?P, >BFBDO= FD95G9F @<A<@4?PAB7B 6@9L4F9?PEF64 K9?B69>4. �;@9D<FP D4EEFB-
SA<9 8B CD98@9F4, 8?<AG CD98@9F4, <;@9D<FP GDB69AP, 4 F4>:9 G7?O < >B?<K9EF6B 
B5BDBFB6 6 @<AGFG 3 6BF A4 KFB ECBEB5A4S F4>4S E<EF9@4.  

$GKAO9 CB8EKUFO CB;6B?SRF CB?GK<FP FB?P>B CD<@9DAO9 E6989A<S, CD< 
QFB@ <ECB?P;GS @AB:9EF6B D4;AOI CD<5BDB6. �6FB@4F<;<DB64AA4S E<EF9@4 E5BD4 
< B5D45BF>< 84AAOI 6 ?<A9=>9 CB;6B?S9F A9 FB?P>B B5?97K<FP CDBJ9EE <;@9D9A<=, 
F4> >4> CD<5BD @AB7BHGA>J<BA4?PAO=, AB < CB?GK<FP FBKAO9 C4D4@9FDO, >BFBDO9 
@B:AB <ECB?P;B64FP 6 <A:9A9DAOI D45BF4I 59; ?<LA<I 8BCGE>B6.  

$4EKUF AG:AB7B G7?4 CB6BDBF4, <;@9D9A<S 8?<AO, L<D<AO, 6OEBFO, BCD989-
?<FP GDB69AP A4>?BA4, <;@9D<FP >B?<K9EF6B B5BDBFB6 6 @<AGFG 3 6BF FB?P>B A9-
5B?PLB= C9D9K9AP F9I 4>FG4?PAOI ;484K, >BFBDO9 @B:AB D9L4FP E @<A<@4?PAO@< 
;4FD4F4@< CBE?9 6A98D9A<S AB6B= «G@AB= ?<A9=><».  

�>FG4?PABEFP CDB9>F4 ;4>?RK49FES 6 EB;84A<< GA<69DE4?PAB7B <AEFDG-
@9AF4, EB5D4AAB7B 6 B8AB@ >BDCGE9, 8?S <;@9D9A<S D4;?<KAOI ?<A9=AOI 69?<K<A. 

#DB9>F<DG9@O= <AEFDG@9AF @B:9F <ECB?P;B64FPES 8?S D9L9A<S GK95AOI, 
<A:9A9DAOI < EFDB<F9?PAOI ;484K. 

*9?PR D45BFO S6?S9FES CDB9>F<DB64A<9 @AB7BHGA>J<BA4?PAB7B <;@9D<-
F9?PAB7B CD<5BD4 «'@A4S ?<A9=>4» A4 54;9 @<>DB>BAFDB??9D4. 

�484K4@< 84AAB= D45BFO E?G:4F: 
1. �;GK9A<9 EC9J<4?PAB= ?<F9D4FGDO; 
2. $4EE@BFD9A<9 CD4>F<K9E>B7B CD<@9A9A<S « AB7BHGA>J<BA4?PAB7B <;@9-

D<F9?PAB7B CD<5BD4 «'@A4S ?<A9=>4» A4 54;9 @<>DB>BAFDB??9D4»; 
3. #B?AB9 < CB8DB5AB9 BC<E4A<9 CD<5BDB6 8?S <;@9D9A<S, BC<E4A<9 @<>DB-

CDBJ9EEBDAB= E<EF9@O, 4?7BD<F@4 CDB7D4@@O. 
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1. &9BD9F<K9E>4S K4EFP 
 

1.1. #D<5BDO 8?S <;@9D9A<S 
� BEAB69 CDB9>F4 ?9:4F E?98GRM<9 CD<5BDO <;@9D9A<S.  
�<A9=>4 3 CDBEF9=L99 ED98EF6B <;@9D9A<=, >4> CD46<?B CD98EF46?SRM4S EB-

5B= G;>GR C?4EF<AG, G >BFBDB= >4> @<A<@G@ B8A4 EFBDBA4 CDS@4S. "5OKAB ?<A9=>4 
<@99F A4A9EUAAO9 LFD<I< (89?9A<S), >D4FAO9 98<A<J9 <;@9D9A<S 8?<AO (E4AF<-
@9FD, @<??<@9FD, 8R=@), >BFBDO9 <ECB?P;GRFES 8?S <;@9D9A<S D4EEFBSA<=. 

�D96A<9 ?<A9=>< CD98EF46?S?< EB5B= FM4F9?PAB BEFDG74AAO9 8BM9K><. "A< 
CB@B74?< 4AF<KAO@ 4DI<F9>FBD4@ CD< EB;84A<< K9DF9:9=. � A4 $GE< CB?P;B64?<EP 
<;@9D<F9?PAO@< <AEFDG@9AF4@< 6DB89 EB6D9@9AAB= ?<A9=><, AB <;A4K4?PAB <E-
CB?P;B64?< 9U E>BD99 8?S A4A9E9A<S CDS@OI ?<A<=. &4><@< ?<A9=>4@< CB?P;B64-
?<EP C<EJO, 698GM<9 ?9FBC<E< < CDBK<9 «8B>G@9AFO» FB7B 6D9@9A<.  

� ED98A<9 69>4 A9@9J><@< @BA4I4@< 89?4?<EP D4;@9F>< ?<A<= < >B?BAB> A4 
?<EF4I CD< CB@BM< EC9J<4?PAOI E6<AJB6OI C?4EF<AB>. �B @AB7<I EFD4A4I �6DBCO 
6@9EFB A<I <ECB?P;B64?< :9?9;AO9 CDGFPS, A4;O646L<9ES «L<?PJ4@<».  

�<A9=>4, 84:9 <;7BFB6?9AA4S <; 89D964, 5O?4 8BEFGCA4 A9 @AB7<@. #BEF9-
C9AAB ?<A9=>4 6BL?4 6 L<DB><9 A4DB8AO9 @4EEO. &B?P>B 6 A4K4?9 XIX 69>4 ?<-
A9=>4 CDBKAB ;4AS?4 E6B9 @9EFB 6 L>B?PAOI >?4EE4I. #BE?9 1812 7B84 «D9ECG5?<-
>4AE><9» ?<A9=>< CBC4?< 6 $BEE<R >4> 6B9AAO= FDBH9=, B8A4>B <I CDB<;6B8EF6B 
5O?B A4?4:9AB FB?P>B 6 1899 7B8G. 

�<8O ?<A99>: 
ý "5OKA4S CDS@4S: @B:9F <8F< E 86GIEFBDBAA<@ A4A9E9A<9@ @9D - 669DIG 

E4AF<@9FDO E @<??<@9FD4@<, 6A<;G - 89J<@9FDO. &4>:9 A4 9U CB69DIABEF< @B:9F 
5OFP A4A9E9A4 F45?<J4 G@AB:9A<S, @4F9@4F<K9E><9 >BAEF4AFO, HBD@G?O < F. C. #B 
8?<A9 ?<A9=>4 BF 10 8B B5OKAB 30-35 E@.  4F9D<4? ?<A9=>< 3 C?4EF<>, 89D96B, 
@9F4??. 

ý &D9G7B?PA<>: FD9G7B?PA<> E 6O9@>B= CBED98<A9. !4 97B EFBDBAO A4A9E9AO 
89?9A<S.  4F9D<4? - ?R5B=. 

ý &D4H4D9FA4S ?<A9=>4: <@99F L>4?G < FD4H4D9FO D4;AOI 79B@9FD<K9E><I 
H<7GD 3 D4;?<KAOI CB 6<8G <?< B8<A4>B6OI CB 6<8G, AB D4;AOI CB C?BM48<. 

ý �<A9=>4 ?B74D<H@<K9E>4S: 8?S @4F9@4F<K9E><I 6OK<E?9A<= E 
CB6OL9AAB= E?B:ABEFPR. 

ý �<A9=>4-FD4H4D9F @4F9@4F<K9E><I HGA>J<=: <@99F L>4?G, CB;6B?S9F 
EFDB<FP 7D4H<>< HGA>J<=. 

ý %C9J<4?PAO9 ?<A9=><: 8?S D4;?<KAOI CDBH9EE<=, A9B5IB8<@O9 8?S 
CDB<;6B8EF64 6 D4;?<KAOI EH9D4I 89SF9?PABEF< - @4L<ABEFDB9A<<, F9>EF<?PAB=, 
L69=AB= BFD4E?SI < 8D. 

�4;9DAO= @B8G?P 3 GEFDB=EF6B, CD9B5D4;GRM99 QA9D7<R A4>4K>< (E69FB6GR, 
Q?9>FD<K9E>GR, F9C?B6GR, I<@<K9E>GR < 8D.) 6 QA9D7<R @BABIDB@4F<K9E>B7B, CB-
?SD<;B64AAB7B < G;>BA4CD46?9AAB7B CBFB>4 <;?GK9A<S. 

�?S 6O6B84 <AHBD@4J<< CB?P;B64F9?R <ECB?P;G9FES OLED 8<EC?9= 3 Q?9>-
FDBAAB9 GEFDB=EF6B, CD98A4;A4K9AAB9 8?S 6<;G4?PAB7B BFB5D4:9A<S <AHBD@4J<<. 
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%69FB8<B8A4S C4A9?P EBEFB<F <; L9EF< E?B96. � 69DIA9= < A<:A9= K4EF< D4ECB?B-
:9AO E?B< ;4M<FAB7B EF9>?4 <?< C?4EF<>4. #D<K9@ 69DIA<= E?B= A4;O649FES <;B-
?<DGRM<@, 4 A<:A<= 3 CB8?B:>B=. &4> >4> BD74A<K9E><9 E69FB8<B8O BK9AP KG6-
EF6<F9?PAO > ><E?BDB8G < 6?479, BA< <7D4RF 64:AGR DB?P. 

 9:8G QF<@< E?BS@< A4IB8SFES >4FB8 (BFD<J4F9?PAO= Q?9>FDB8) < 4AB8 (CB-
?B:<F9?PAO= Q?9>FDB8). � @9:8G A<@< G:9 CB@9M4RFES 864 E?BS <; BD74A<K9E><I 
@B?9>G?, >BFBDO9 A4;O64RFES <;?GK4RM<@ (DS8B@ E >4FB8B@, 6 A9@ B5D4;G9FES E69-
K9A<9) < CDB6B8SM<@ (DS8B@ E 4AB8B@). +FB5O ;4EF46<FP E69FB8<B8O <;?GK4FP E69F, 
CDB6B8<FES A4CDS:9A<9 K9D9; 4AB8 < >4FB8. #B @9D9 CBEFGC?9A<S Q?9>FD<K9EF64 
>4FB8 CB?GK49F Q?9>FDBAO BF <EFBKA<>4 C<F4A<S, 4 4AB8 <I F9DS9F <?<, 8DG7<@< 
E?B64@<, CB?GK49F 8OD><. � D9;G?PF4F9 Q?9>FDBAO 89?4RF <;?GK4RM<= E?B= BFD<-
J4F9?PAB ;4DS:9AAO@, 4 CDB6B8SM<= E?B= EF4AB6<FES CB?B:<F9?PAB ;4DS:9AAO@. 
#B?B:<F9?PAO9 8OD>< 7BD4;8B 5B?99 CB86<:AO, K9@ BFD<J4F9?PAO9 Q?9>FDBAO, 
CBQFB@G BA< C9D9E>4><64RF K9D9; 7D4A<JG CDB6B8SM97B E?BS > <;?GK4RM9@G. �B-
784 8OD>4 6EFD9K49FES Q?9>FDBAB@, BA< >B@C9AE<DGRF 8DG7 8DG74, < 6OE6B5B:84-
9FES >BDBF><= 6O5DBE QA9D7<< 6 6<89 K4EF<JO E69F4 3 HBFBA4. 1FBF CDBJ9EE A4;O-
649FES D9>B@5<A4J<9=. &4> >4> BA CDB<EIB8<F @AB:9EF6B D4; 6 E9>GA8G, E69FB8<B8 
CDB<;6B8<F A9CD9DO6AO= E69F, CB>4 FB> A9 C9D9EF49F F9KP. �4 EK9F <ECB?P;B64A<S 
@AB:9EF64 8<B8B6 >D4EAB7B, ;9?9AB7B < E<A97B J69F4 CB?GK4RFES E?B:AO9 J69FAO9 
<;B5D4:9A<S 6OEB>B7B D4;D9L9A<S. 

&4> :9 6 GEFDB=EF69 <ECB?P;GRFES 864 84FK<>4 D4EEFBSA<S: 
1) �� 84FK<> D4EEFBSA<S.  $45BF4 4>F<6AOI 84FK<>B6 CBIB:4 A4 E<EF9@G D4-

84DAB7B B5A4DG:9A<S E4@B?UFB6, AB FB?P>B 6 <AHD4>D4EAB@ 8<4C4;BA9. %<EF9@4 
QFB7B F<C4 EBEFB<F <; 86GI BEAB6AOI Q?9@9AFB6: 79A9D4FBD4 < CD<U@A<>4 <AHD4-
>D4EAB7B <;?GK9A<S.  #9D6O= Q?9@9AF <;?GK49F E<7A4? 6 <AHD4>D4EAB@ 8<4C4;BA9, 
4 6FBDB= 3 B5D454FO649F BFD4:UAAO= E<7A4?. �E?< 6 ;BA9 89=EF6<S E<EF9@O QFB7B 
F<C4 CBS6?S9FES >4>B9-?<5B 86<:9A<9, FB CDB<EIB8<F 8BC?9DB6E><= E86<7 K4EFBFO, 
A4 >BFBDO= < D947<DG9F CD<U@A<> E<7A4?4.  

2) �4;9DAO= 84FK<> D4EEFBSA<S. �4;9DAO= 84FK<> D4EEFBSA<S D45BF49F CBEO-
?4S E<7A4? 6 6<89 ?4;9DAB7B ?GK4, >BFBDO= BFD4:49FES BF EFBSM97B C9D98 A<@ CD9-
CSFEF6<S < 6B;6D4M49FES B5D4FAB 6 HBFBQ?9@9AF. !4 BEAB69 FB7B E >4>B= E>BDBEFPR 
69DAG?ES E<7A4?, @<>DB>BAFDB??9D 6OK<E?S9F D4EEFBSA<9 8B CD9CSFEF6<S. � ;46<-
E<@BEF< BF >4K9EF64 84FK<>4, BA @B:9F <;@9DSFP 84?PABEFP 8B A9E>B?P><I EBF9A 
@9FDB6. 

 +FB5O CBEK<F4FP CDB=89AAB9 D4EEFBSA<9, <ECB?P;G9FES CB6BDBFAO= QA>B89D 
3 QFB EC9J<4?PAB9 GEFDB=EF6B, A9B5IB8<@B9 8?S FBKAB7B <;@9D9A<S <AF9D9EGRM<I 
C4D4@9FDB6 86<:9A<S 89F4?< J<HDB6O@ ECBEB5B@ (G7B? CB6BDBF4/A4CD46?9-
A<9/E>BDBEFP < CB;<J<S), > CD<@9DG, D98G>FBD4 <?< 64?4 A4 Q?9>FDB86<74F9?9. %6BU 
CD<@9A9A<9 QA>B89D A4LU? 6 D4;AOI E<EF9@4I FBKAOI C9D9@9M9A<=, 6 CDB@OL-
?9AABEF< (EF4A>BEFDB<F9?PAO9 ;46B8O); 6 DB5BFBEFDB9A<<, <;@9D<F9?PAOI GEFDB=-
EF64I, 8?S >BFBDOI 64:9A FBKAO= GKUF <;@9D9A<= 6D4M9A<S, CB6BDBF4, A4>?BA4 < 
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G7?4. &4>:9 <I CD<@9ASRF 6 F4><I EH9D4I >4>: 46FB@B5<?9EFDB9A<9 < >B@CPRF9D-
A4S F9IA<>4. 

#D<AJ<C D45BFO QA>B89D4 ;4>?RK49FES 6 97B C9D984K9 E<7A4?4 A4 6D4M4R-
M<=ES B5N9>F. #D< QFB@ BA CB;6B?S9F G6<89FP F4><9 84AAO9 >4>: G7B? CB6B-
DBF4/A4CD46?9A<9/E>BDBEFP < CB;<J<S. 

�?S BCD989?9A<S CB?B:9A<S 6 CDBEFD4AEF69 <ECB?P;GRFES:  
1) �<DBE>BC 3 GEFDB=EF6B, ECBEB5AB9 D947<DB64FP A4 <;@9A9A<9 G7?B6 BD<9A-

F4J<< F9?4, A4 >BFBDB@ BAB GEF4AB6?9AB, BFABE<F9?PAB <A9DJ<4?PAB= E<EF9@O BF-
EKUF4.  

�B <;B5D9F9A<S 7<DBE>BC4 K9?B69K9EF6B <ECB?P;B64?B D4;?<KAO9 @9FB8O 
BCD989?9A<S A4CD46?9A<S 6 CDBEFD4AEF69. �;846A4 ?R8< BD<9AF<DB64?<EP 6<;G-
4?PAB CB G84?UAAO@ CD98@9F4@, 6 K4EFABEF<, CB %B?AJG. ':9 6 8D96ABEF< CBS6<-
?<EP C9D6O9 CD<5BDO, BEAB64AAO9 A4 7D46<F4J<<: BF69E < GDB69AP. � ED98A<9 69>4 
6 �<F49 5O? <;B5D9FUA >B@C4E, <ECB?P;GRM<= @47A9F<;@ �9@?<. � �D96A9= �D9J<< 
5O?< EB;84AO 4EFDB?S5<S < 8DG7<9 CD<5BDO, BEAB64AAO9 A4 CB?B:9A<< ;6U;8. 

�<DBE>BC <;B5DU? �B4AA �BA9A59D79D < BCG5?<>B64? BC<E4A<9 E6B97B <;B5-
D9F9A<S 6 1817 7B8G. #D9<@GM9EF6B@ 7<DBE>BC4 C9D98 5B?99 8D96A<@< CD<5BD4@< 
S6?S?BEP FB, KFB BA CD46<?PAB D45BF4? 6 E?B:AOI GE?B6<SI (C?BI4S 6<8<@BEFP, 
FDSE>4, Q?9>FDB@47A<FAO9 CB@9I<). "8A4>B 6D4M9A<9 7<DBE>BC4 5OEFDB ;4@98?S-
?BEP <;-;4 FD9A<S. 

2) �>E9??9DB@9FD 3 CD<5BD, <;@9DSRM<= CDB9>J<R >4:GM97BES GE>BD9A<S 
(D4;ABEF< @9:8G <EF<AAO@ GE>BD9A<9@ B5N9>F4 < 7D46<F4J<BAAO@ GE>BD9A<9@).  

�>E9?9DB@9FD @B:9F CD<@9ASFPES >4> 8?S <;@9D9A<S CDB9>J<= 45EB?RFAB7B 
?<A9=AB7B GE>BD9A<S (9E?< <;69EFAO 69?<K<A4 < A4CD46?9A<9 7D46<F4J<BAAB7B 
GE>BD9A<S 6 84AAB= FBK>9 CDBEFD4AEF64), F4> < 8?S >BE69AAOI <;@9D9A<= CDB9>J<< 
7D46<F4J<BAAB7B GE>BD9A<S (CD< A9CB86<:ABEF< 4>E9?9DB@9FD4 6 7D46<F4J<BAAB@ 
CB?9). #9D6B9 E6B=EF6B <ECB?P;G9FES 8?S EB;84A<S <A9DJ<4?PAOI A46<74J<BAAOI 
E<EF9@, 789 CB?GK9AAO9 E CB@BMPR 4>E9?9DB@9FDB6 <;@9D9A<S <AF97D<DGRF, CB?G-
K4S <A9DJ<4?PAGR E>BDBEFP < >BBD8<A4FO ABE<F9?S. &4><@ B5D4;B@, 4>E9?9DB-
@9FDO, A4D46A9 E 7<DBE>BC4@<, S6?SRFES A9BFN9@?9@O@< >B@CBA9AF4@< E<EF9@ 
A46<74J<< < GCD46?9A<S E4@B?UFB6, D4>9F < 8DG7<I ?9F4F9?PAOI 4CC4D4FB6, >BD45-
?9= < CB86B8AOI ?B8B>. �FBDB9 E6B=EF6B CB;6B?S9F <ECB?P;B64FP 4>E9?9DB@9FDO 
>4> 8?S <;@9D9A<S G>?BAB6, FB 9EFP 6 >4K9EF69 <A>?<AB@9FDB6, F4> < 6 7D46<@9FD<<. 

+FB5O CB>4;4FP ED46A9A<9 <ECB?P;G9@OI 6 CDB9>F<DG9@B@ GEFDB=EF69 Q?9>-
FDBAAOI 84FK<>B6 E Q?9>FDBAAB-@9I4A<K9E><@< CD<5BD4@< CD< <;@9D9A<SI, CD<-
6989A4 ED46A<F9?PA4S F45?<J4 71. 
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&45?<J4 71 3 %D46A9A<9 CD<5BDB6 <;@9D9A<S 

 #D<5BDO <;@9D9A<S �A4?B7< CD<5BDB6  
<ECB?P;G9@O9 6 GEFDB=EF69 

�;@9D9A<9 
D4EEFBSA<S 

  

�;@9D9A<9 
GDB6AS 

  

�;@9D9A<S 
G7?4 CB6BDBF4 

  

�;@9D9A<S 
G7?4 A4>?BA4 

  

 

1.2. "C<E4A<9 @<>DBCDBJ9EEBDAB= E<EF9@O 

#D<6989@ EFDG>FGDAGR EI9@G GEFDB=EF64 A4 $<EGA>9 1, D4;D45BF4AAB= A4 
BEAB69 @<>DB>BAFDB??9D4, B5N98<ASRM97B 5B?PLB9 >B?<K9EF6B 84FK<>B6 < Q?9-
@9AFB6.  

 
$<E. 1. %FDG>FGDA4S EI9@4 
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%FDG>FGDA4S EI9@4 EBEFB<F <; K9FOD9I 7DGCC, >4:84S <; >BFBDOI 6>?RK49F 
6 E95S CD<E6B9AAO9 9= Q?9@9AFO. &4><9 >4>: 

ý �4FK<><; 
ý  <>DB>BAFDB??9D; 
ý 'EFDB=EF64; 
ý 'CD46?SRM<9 >ABC><. 

$4;D454FO649@4S E<EF9@4 <@99F E?98GRM<9 84FK<><, >BFBDO9 6O6989AO A4 
EI9@G 6 6<89 7DGCCO «�4FK<><»: 

ý �4;9DAO= 84FK<> D4EEFBSA<S VL53L0X; 

ý �AHD4>D4EAO= BCF<K9E><= 84FK<> <;@9D9A<S D4EEFBSA<S SHARP 
2Y0A21; 

ý �AHD4>D4EAO= 84FK<> CD9CSFEF6<= YL-63; 

ý 3-I BE96B= 7<DBE>BC < 4>E9?9DB@9FD GY-521 (MPU 6050). 

 &4> :9, E<EF9@4 <@99F 4 E9AEBDAO9 < B8AG DGKAGR >ABC>G 8?S CB84K< E<7-
A4?4 < GCD46?9A<S GEFDB=EF6B@, 6E9I <I @O B5N98<A<?< 6 7DGCCG «'CD46?SRM<9 
>ABC><». 

�DB@9 84FK<>B6 E<EF9@4 <@99F GEFDB=EF64 6O6B84, F4><9 >4> 8<EC?9=, A4 >B-
FBDO= CBEFGC49F 6ES <AHBD@4J<S E 84FK<>B6 < CBE?9 K97B BFB5D4:49FES CB?P;B64-
F9?R, 8<EC?9= A4IB8<FES 6 7DGCC9 «'EFDB=EF64». 

%4@B9 7?46AB9 6 E<EF9@9 3 @<>DB>BAFDB??9D Arduino Nano 6 >BFBDO= CB8-
>?RK9AO 6E9 GEFDB=EF64 < 84FK<><, 4 F4>:9 4>>G@G?SFBD 8?S C<F4A<S 6E9= E<EF9@O 
6 J9?B@.  <>DB>BAFDB??9D 8B546?9A 6 7DGCCG « <>DB>BAFDB??9D». 

1.3. (GA>J<BA4?PA4S EI9@4 @<>DBCDBJ9EEBDAB= E<EF9@O 

(GA>J<BA4?PA4S EI9@4 @<>DBCDBJ9EEBDAB= E<EF9@O (84?99 CB F9>EFG  #%) 
CD98EF46?9A4 6 #D<?B:9A<< �.  

#D< A4:4F<< A4 E9AEBDAGR >ABC>G (Mode) BFCD46?S9FES J<HDB6B= E<7A4? A4 
@<>DBCDBJ9EEBDAGR E<EF9@G, 789 BA B5D454FO649FES < C9D9849FES A4 84FK<><. &4> 
>4> >ABC>4 <@99F A9E>B?P>B D9:<@B6 ED454FO64A<S, >4:8B9 AB6B9 A4:4F<9 CBE?9 
B5D45BF>< @<>DBCDBJ9EEBDAB= E<EF9@O 6>?RK49F >4:8O= 84FK<> CB BK9D98<, B8-
AB6D9@9AAB E QF<@ C9D98464S J<HDB6B= E<7A4? A4 8<EC?9=, A4 >BFBDB@ 6O6B8<FES 
6ES <AHBD@4J<S E 84FK<>B6.  

#D< A4:4F<< E9AEBDAB= >ABC>< (Zero) BFCD46?S9FES J<HDB6B= E<7A4? A4 
 #%, 789 BA B5D454FO649FES < B5AG?S9F D9;G?PF4F, CB?GK9AAO= E 84FK<>B6, F4> :9 
B5AG?SS 84AAO9 CB>4;4AAO9 A4 8<EC?99. 

#D< A4:4F<< E9AEBDAB= >ABC>< (Laser) BFCD46?S9FES J<HDB6B= E<7A4? A4 
@<>DBCDBJ9EEBDAGR E<EF9@G, 789 BA B5D454FO649FES < 6>?RK49F 6 D45BFG ?4;9DAO= 
@B8G?P, CD< CB6FBDAB@ A4:4F<< A4 >ABC>G ?4;9D BF>?RK49FES. 

#D< A4:4F<< E9AEBDAB= >ABC>< (Sound) BFCD46?S9F J<HDB6B= E<7A4? A4 
 #%, 789 BA B5D454FO649FES < 6>?RK49F 6 D45BFG ;G@@9D, >BFBDO= <;84UF I4D4>-
F9DAO= ;6G> CD< <;@9A9A<< 84AAOI E 84FK<>4, CD< CB6FBDAB@ A4:4F<< D45BF4 ;G@-
@9D4 6O>?RK49FES. 
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�?S <;@9D9A<S D4EEFBSA<S 6 E<EF9@9 <ECB?P;G9FES 864 84FK<>4 D4EEFBSA<S, 
C9D6O= 84FK<> VL53L0X <EIB8S <; I4D4>F9D<EF<> <@99F 5B?PL<= D48<GE < @9A99 
FBKAO= CB ED46A9A<R EB 6FBDO@, 4 6FBDB= 84FK<> SHARP 2Y0A21 <@99F @9APL<= 
D48<GE A9:9?< C9D6O=, AB BA 5B?99 FBKAO= 6 CB>4;4A<SI.  

�4FK<> CD9CSFEF6<= YL-63 CD<@9AS9FES >4> EKUFK<> >B?<K9EF64 B5BDBFB6 6 
@<AGFG. "CD989?SS >B?<K9EF6B B5BDBFB6 CBED98EF64@ <AF9AE<6ABEF< BFD4:9A-
AB7B <AHD4>D4EAB7B <;?GK9A<S 6 >BAFDB?<DG9@B@ CDBEFD4AEF69.  

 B8G?P GY-521 E 7<DBE>BCB@, 4>E9?9DB@9FDB@ < F9D@B@9FDB@ A4 54;9 @<>-
DBEI9@O MPU 6050 <ECB?P;G9FES 8?S BCD989?9A<S CB?B:9A<S 6 CDBEFD4AEF69. #D< 
CBS6?9A<< 86<:GM97BES B5N9>F4 6 CD989?4I 6<8<@BEF< 84FK<>4 CD9CSFEF6<=, E<-
EF9@4 CBEO?49F J<HDB6B= E<7A4? B ;4@9K9AAB@ B5N9>F9 6 @<>DBCDBJ9EEBDAGR E<-
EF9@G.  <>DBCDBJ9EEBDA4S E<EF9@4 B5D454FO649F E<7A4? < CBEO?49F 97B A4 84F-
K<>< D4EEFBSA<S, >BFBDO9 6 E6BR BK9D98P C9D984RF 84AAO9 A4 8<EC?9=. &DUI BE9-
6B= 7<DBE>BC < 4>E9?9DB@9FD MPU 6050 CD< A4>?BA9 GEFDB=EF64 BCD989?SRF CB?B-
:9A<9 6 CDBEFD4AEF69 < 6O84RF ;A4K9A<9 A4>?BA4 CB BE< X < BE< Y. 

1.4. �O5BD @<>DB>BAFDB??9D4 < Q?9@9AFB6 E<EF9@O  
Arduino Nano 3 @<>DB>BAFDB??9D A4 54;9 ATmega328, ?B7<K9E>4S @<>DB-

EI9@4 8?S B5D45BF>< 84AAOI E F4>FB6B= K4EFBFB= 16  �J, <@9RM4S 8 4A4?B7B6OI 
< 14 J<HDB6OI >BAF4>FB6 B5M97B A4;A4K9A<S, 4 F4>:9 6E9 A9B5IB8<@O9 <AF9D-
H9=EO: I2C, SPI < UART. ' C?4FO <@9RFES B7D4A<K9A<S CB A4CDS:9A<R < FB>G A4 
6IB8O < 6OIB8O. �E9 J<HDB6O9 < 4A4?B7B6O9 >BAF4>FO D45BF4RF 6 8<4C4;BA9 BF 0 
8B 5 �. #D< CB84K9 C<F4A<S, 6OIB8SM97B ;4 D4@>< QF<I ;A4K9A<=, A4CDS:9A<9 5G89F 
B7D4A<K<64FPES ;4M<FAO@< 8<B84@<. !4 C?4F9 <@9RFES 4 E69FB8<B84, >BFBDO9 CB-
>4;O64RF EBEFBSA<9 E<7A4?4. "A< B5B;A4K9AO >4> TX, RX, PWR < L. !4 C9D6OI 
86GI E69FB8<B8 ;47BD49FES, >B784 GDB69AP E<7A4?4 A<;><=, < CB>4;O649F, KFB E<7A4? 
TX <?< RX 4>F<69A. %69FB8<B8 PWR ;47BD49FES CD< A4CDS:9A<< 6 5 � < CB>4;O-
649F, KFB CB8>?RK9AB C<F4A<9. #BE?98A<= E69FB8<B8 3 B5M97B A4;A4K9A<S, ;47BD4-
9FES, >B784 CB849FES 6OEB><= E<7A4?.  

� CDB9>F9 <ECB?P;G9FES 5B?PLB9 >B?<K9EF6B Q?9@9AFB6, 6E9 BA< CD98EF46-
?9AO 6 6<89 C9D9KAS 6 F45?<J9 72.  

 

&45?<J4 72 - #9D9K9AP Q?9@9AFB6 
#B;. B5B;A !4<@9AB64A<9 �B?-6B 

�4FK<><: 
VL53L0X �4;9DAO= 84FK<> D4EEFBSA<S  1 

SHARP 2Y0A21 
�AHD4>D4EAO= BCF<K9E><= 84FK<> <;@9-
D9A<S D4EEFBSA<S  1 

YL-63 �AHD4>D4EAO= 84FK<> CD9CSFEF6<=  1 

GY-521 (MPU 6050) 3-I BE96B= 7<DBE>BC < 4>E9?9DB@9FD  1 

'CD46?SRM<9 >ABC><: 
TTP223 %9AEBDAO9 >ABC><  4 
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'EFDB=EF64 66B84-6O6B84: 
128*64 I2C OLED 8<EC?9=  1 

 <>DB>BAFDB??9D: 
 Arduino NANO V3.0 1 

 �4;9DAO= @B8G?P  1 

 3,7 � LiPo 4>>G@G?SFBD 1 

�DG7<9 Q?9@9AFO: 
EC11 #B6BDBFAO= QA>B89D  1 

TP4056 #?4F4 ;4DS84 < ;4M<FO 4>>G@G?SFBD4  1 

KBB40-2P2W #B?;GA>B6O= C9D9>?RK4F9?P  1 

ABT-416-RC �G@@9D 4>F<6AO= A4 5� 1 

R1 $9;<EFBD %2-23, 10 �"@ 1 

R2 $9;<EFBD C2-23, 20 �"@ 1 

 

1.5. %I9@4 CB8>?RK9A<S Q?9@9AFB6 @<>DBCDBJ9EEBDAB= E<EF9@O 

%I9@4 CB8>?RK9A<S Q?9@9AFB6 @<>DBCDBJ9EEBDAB= E<EF9@O CD<6989A4 6 
#D<?B:9A<< � < #D<?B:9A<< �.  

#D< ED454FO64A<< E9AEBDAB= >ABC>< (Zero) 6 @<>DBCDBJ9EEBDAGR E<EF9@G 
C9D9849FES E<7A4? B A4:4F<<.  #% 4>F<6<DG9F E<7A4?B@ >B@4A8G B5AG?9A<S <A-
HBD@4J<< E 84FK<>B6. 

#D< ED454FO64A<< E9AEBDAB= >ABC>< (Mode) 6 @<>DBCDBJ9EEBDAGR E<EF9@G 
C9D9849FES E<7A4? B A4:4F<<.  #% 4>F<6<DG9F E<7A4?B@ >B@4A8G, >BFBD4S 6>?R-
K49F 6 D45BFG 84FK<>< 6 ;46<E<@BEF< BF >B?<K9EF64 A4:4F<= A4 >ABC>G. 

#D< ED454FO64A<< E9AEBDAB= >ABC>< (Laser) 6 @<>DBCDBJ9EEBDAGR E<EF9@G 
C9D9849FES E<7A4? B A4:4F<<.  #% 4>F<6<DG9F E<7A4?B@ >B@4A8G 6>?RK9A<S ?4-
;9DAB7B @B8G?S. #D< CB6FBDAB@ ED454FO64A<< >ABC>< ?4;9DAO= @B8G?P BF>?RK4-
9FES. 

#D< ED454FO64A<< >ABC>< (Sound) 6  #% C9D9849FES E<7A4? B A4:4F<<. 
 #% 4>F<6<DG9F E<7A4?B@ >B@4A8G 6>?RK9A<S ;G@@9D4. #D< CB6FBDAB@ ED454FO-
64A<< >ABC>< ;G@@9D BF>?RK49FES. 

1.6. )4D4>F9D<EF<>4 6O6B8B6 @<>DB>BAFDB??9D4 
#D< D4;D45BF>9 @AB7BHGA>J<BA4?PAB7B <;@9D<F9?PAB7B CD<5BD4 «'@A4S 

?<A9=>4» A4 54;9 @<>DB>BAFDB??9D4 5O?< ;489=EF6B64AO 6O6B8O: 
ý 5V 3 <ECB?P;G9FES 8?S CB84K< C<F4A<S Q?9@9AFB6 E<EF9@O; 
ý GND 3 <ECB?P;G9FES 8?S EASF<S BFD<J4F9?PAB7B ;4DS84 E E<EF9@O; 
ý A0 - <ECB?P;G9FES 6 D9:<@9 GPIO mode (Input mode); 

ý A4 3 ,<A4 CBE?98B64F9?PAOI 84AAOI; 
ý A5 3 ,<A4 F4>F<DB64A<S; 
ý D2 3 <ECB?P;G9FES 6 D9:<@9 GPIO mode (Input mode); 

ý D3 3 <ECB?P;G9FES 6 D9:<@9 GPIO mode (Input mode); 
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ý D4 3 <ECB?P;G9FES 6 D9:<@9 GPIO mode (Input mode); 

ý D5 3 <ECB?P;G9FES 6 D9:<@9 GPIO mode (Input mode); 

ý D6 3 <ECB?P;G9FES 6 D9:<@9 GPIO mode (Input mode); 

ý D7 3 <ECB?P;G9FES 6 D9:<@9 GPIO mode (Input mode); 

ý D8 3 &9@C9D4FGDAO= >BAFDB??9D; 
ý D9 3 &4>FB6O= 6IB8; 
ý D10 3 <ECB?P;G9FES 6 D9:<@9 GPIO mode (Input mode). 

 

2. #D4>F<K9E>4S K4EFP 
 

2.1. �?7BD<F@ CDB7D4@@O 

�?7BD<F@ CDB7D4@@O, ;47DG:49@B= 6 @<>DB>BAFDB??9D, CD98EF46?9A A4 D<-
EGA>9 2. 

 
$<E. 2. �?7BD<F@ CDB7D4@@O 

 

#D< A4:4F<< F4>FB6B= >ABC>< SB1(Switch) CDB<EIB8<F CB84K4 E<7A4?4 A4 
 #% < A4 4>>G@G?SFBD, >BFBDO= CB8>?RK9A > E<EF9@9. &4> >4> 6 E<EF9@9 CBS6?S-
9FES C<F4A<9, FB 6 D45BFG 6>?RK4RFES 6E9 84FK<><, >BFBDO9 4>F<6<DGRFES CBED98-
EF64@ CB84K< ?B7<K9E>B= 98<A<JO E K9FOD9I E9AEBDAOI >ABCB>. �4:84S >ABC>4 
BF69K49F ;4 E6B= BCD989?9AAO= D9:<@ D45BFO.  

#D< A4:4F<< E9AEBDAB= >ABC>< (Mode) 6  #% CBEFGC49F E<7A4? ?B7<K9E>B= 
98<A<JO < CDB<EIB8<F C9D9>?RK9A<9 D45BFO @9:8G 84FK<>4@< (CBE?98B64F9?P-
ABEFP <I D45BFO A4C<E4A4 6 >B89 CDB7D4@@O). 
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#D< A4:4F<< E9AEBDAB= >ABC>< (Zero) 6  #% CBEFGC49F E<7A4? ?B7<K9E>B= 
98<A<JO, CBE?9 K97B @<>DBCDBJ9EEBDA4S E<EF9@4 CB849F E<7A4? A4 8<EC?9=, A4 AU@ 
BFB5D4:49FES <AHBD@4J<S E 84FK<>B6, >BFBD4S CBE?9 A4:4F<S B5AG?S9FES. 

#D< A4:4F<< E9AEBDAB= >ABC>< (Laser) 6  #% CBEFGC49F E<7A4? ?B7<K9E>B= 
98<A<JO, CBE?9 K97B E<EF9@4 CB849F ?B7<K9E>GR 98<A<JG A4 ?4;9DAO= @B8G?P KFB5O 
BA 6>?RK<?ES 6 D45BFG. #B6FBDAB9 A4:4F<9 >ABC>< E<7A4?<;<DG9F B ?B7<K9E>B@ 
AG?9 < ?4;9DAO= @B8G?P 6O>?RK49FES. 

#D< A4:4F<< E9AEBDAB= >ABC>< (Sound) 6 @<>DBCDBJ9EEBDAGR E<EF9@G CB-
EFGC49F E<7A4? ?B7<K9E>B= 98<A<JO, CBE?9 K97B  #% CB849F E<7A4? A4 ;G@@9D, >B-
FBDO= 6 E6BR BK9D98P 6>?RK49FES 6 D45BFG < <;84UF I4D4>F9DAO9 ;6G>< CD< <;@9A9-
A<< <AHBD@4J<< E 84FK<>B6, CBE?9 CB6FBDAB7B A4:4F<S A4 >ABC>G ;G@@9D BF>?RK4-
9FES. 

2.2. �O5BD S;O>4 CDB7D4@@<DB64A<S < CDB7D4@@   
� CDB9>F9 <ECB?P;G9FES 864 S;O>4 CDB7D4@@<DB64A<S: 
ý 3;O> 4EE9@5?9D 3 QFB A<;>BGDB6A96O= S;O> CDB7D4@@<DB64A<S 8?S >B@CP-

RF9DB6, BA EC9J<H<K9A 8?S >BA>D9FAB= >B@CPRF9DAB= 4DI<F9>FGDO J9AFD4?PAB7B 
CDBJ9EEBD4, KFB BF?<K49F 97B BF 6OEB>BGDB6A96OI S;O>B6. 3;O> 4EE9@5?9D CD9B5D4-
;G9F 6 <ECB?AS9@O= @4L<AAO= >B8 E CB@BMPR E?G:95AB= CDB7D4@@O, A4;O649@B= 
4EE9@5?9DB@. 

ý 3;O> CDB7D4@@<DB64A<S %++ - >B@C<?<DG9@O=, EF4F<K9E>< F<C<;<DB64A-
AO= S;O> CDB7D4@@<DB64A<S B5M97B A4;A4K9A<S, A4 >BFBDB@ @B:AB EB;8464FP CDB-
7D4@@O ?R5B7B GDB6AS E?B:ABEF<. #B889D:<649F F4><9 C4D48<7@O CDB7D4@@<DB64-
A<S, >4> CDBJ98GDAB9 CDB7D4@@<DB64A<9, B5N9>FAB-BD<9AF<DB64AAB9 CDB7D4@@<DB-
64A<9, B5B5MUAAB9 CDB7D4@@<DB64A<9. 3;O> <@99F 5B74FGR EF4A84DFAGR 5<5?<B-
F9>G, >BFBD4S 6>?RK49F 6 E95S D4ECDBEFD4AUAAO9 >BAF9=A9DO < 4?7BD<F@O, 66B8-6O-
6B8, D97G?SDAO9 6OD4:9A<S, CB889D:>G @AB7BCBFBKABEF< < 8DG7<9 6B;@B:ABEF<. 
C++ EBK9F49F E6B=EF64 >4> 6OEB>BGDB6A96OI, F4> < A<;>BGDB6A96OI S;O>B6. � ED46-
A9A<< E 97B CD98L9EF69AA<>B@ 4 S;O>B@ C 3 A4<5B?PL99 6A<@4A<9 G89?9AB CB8-
89D:>9 B5N9>FAB-BD<9AF<DB64AAB7B < B5B5MUAAB7B CDB7D4@@<DB64A<S. 

#DB7D4@@O, E CB@BMPR >BFBDOI CDB<;6B8<FPES CDB7D4@@<DB64A<9 @<>DB-
>BAFDB??9D4: 

1) Arduino IDE 3 <AF97D<DB64AA4S ED984 D4;D45BF>< 8?S Windows, MacOS < 
Linux, D4;D45BF4AA4S A4 %< < C++, CD98A4;A4K9AA4S 8?S EB;84A<S < ;47DG;>< CDB-
7D4@@ A4 Arduino-EB6@9EF<@O9 C?4FO, 4 F4>:9 A4 C?4FO 8DG7<I CDB<;6B8<F9?9=.  

2) Keil uVision5 3 CB;6B?S9F D45BF4FP E CDB9>F4@< ?R5B= EF9C9A< E?B:ABEF<, 
A4K<A4S E 66989A<S < CD46>< <EIB8AOI F9>EFB6 < ;4>4AK<64S 6AGFD<EI9@AB= BF?48-
>B= >B84 < CDB7D4@@<DB64A<9@ #�' @<>DB>BAFDB??9D4.  

"EAB6AB= ;484K9= S6?S9FES >B@C<?SJ<S < ;47DG;>4 >B84 CDB7D4@@O A4 
@<>DB>BAFDB??9D. �B8 CDB7D4@@O A4 S;O>9 %++ E CBSEA9A<S@< CD<6989A 6 
#D<?B:9A<< �. 
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2.3. �B;@B:ABEF< CD<@9A9A<S @<>DBCDBJ9EEBDAB= E<EF9@O  
%<EF9@4 @AB7BHGA>J<BA4?PAB7B <;@9D<F9?PAB7B <AEFDG@9AF4 «'@A4S ?<-

A9=>4» A4 54;9 @<>DB>BAFDB??9D4 D45BF49F BF 4>>G@G?SFBD4, >BFBDO= ;4C<FO649F 
6ER E<EF9@G 6 J9?B@, 6 FB@ K<E?9 < K9FOD9 >ABC>< GCD46?9A<S, >4:84S <; >BFBDOI 
BF69K49F ;4 CD<E6B9AAO= 9= D9:<@. � E6BR BK9D98P >4:8O= D9:<@ ;4@9AS9F CD<-
@9A9A<9 @9I4A<K9E><I CD<5BDB6, CBED98EF64@ <ECB?P;B64A<S Q?9>FDBAAOI <;@9-
D<F9?PAOI CD<5BDB6. �B@CBAB6>4 84FK<>B6 6 B8AB@ >BDCGE9 ECBEB5EF6G9F G@9AP-
L9A<R <;@9D<F9?PAB7B <AEFDG@9AF4 A4 D45BK9@ @9EF9. 

1) �4FK<> D4EEFBSA<S EB6@9EFAB E ?4;9DAO@ @B8G?9@ CB;6B?S9F: 
ý <;@9DSFP D4EEFBSA<S, 8B B5N9>FB6 A4K<A4S BF B8AB7B @<??<@9FD4 < 8BIB8S 

8B 6BEP@<89ESF< E4AF<@9FDB6; 
ý CBED98EF64@ FBK>< BF ?4;9D4, D45BF4FP 6B>DG7 A9U; 
2) «'@A4S ?<A9=>4» 6 J9?B@: 
ý D4ECB?4749F EKUFK<>B@ B5BDBFB6, 8?S <;@9D9A<S >B?<K9EF64 <@CG?PEB6, 

BCD989?9A<S K<E?4 CDB89?4AAOI B5BDBFB6 ?R5OI 6D4M4RM<IES GEFDB=EF6; 
ý B5?4849F 84FK<>B@, CB>4;O64RM<@ GDB69AP, KFB ;4@9AS9F B5OKAO= EFDB<-

F9?PAO= GDB69AP; 
ý <@99F 6 E959 QA>B89D, >BFBDO= <;@9DS9F D4EEFBSA<9 CD< 86<:9A<<. 
2.4. $G>B6B8EF6B CB Q>EC?G4F4J<< 

�?S A4K4?4 D45BFO E GEFDB=EF6B@ 97B AG:AB 6>?RK<FP E CB@BMPR >ABC><, 
D4ECB?B:9AAB= A4 >BDCGE9 GEFDB=EF64 ($<EGAB> 3). 

 

 
$<E. 3. �ABC>4 6>?RK9A<S\6O>?RK9A<S GEFDB=EF64 

 

'EFDB=EF6B <@99F A4 C9D98A9= EF9A>9 >BDCGE4 4 E9AEBDAOI >ABC><, D4ECB?B-
:9AAOI CB8 E?B9@ C?4EF<>4. +FB5O 4>F<6<DB64FP >ABC>G, 8BEF4FBKAB CB869EF< > 
A9= C4?9J. 

#9D64S E9AEBDA4S >ABC>4 <;@9AS9F D9:<@ D45BFO GEFDB=EF64 ($<EGAB> 4), 

6E97B QF<I D9:<@B6 6 LFG>. 
ý �;@9D9A<9 D4EEFBSA<S 8B 80 E4AF<@9FDB6 ($4EEFBSA<9 G>4;O649FES 6 

E4AF<@9FD4I < 8R=@4I); 
ý �;@9D9A<9 D4EEFBSA<S 8B 30 E4AF<@9FDB6 ($4EEFBSA<9 G>4;O649FES 6 

E4AF<@9FD4I, @<??<@9FD4I < 8R=@4I); 
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ý �;@9D9A<S D4EEFBSA<S E CB@BMPR CB6BDBFAB7B QA>B89D4 (�B?9E<>B 
>BFBDB9 A4IB8<FES A4 ?96B= EFBDBA9 ?<A9=><); 

ý �;@9D9A<9 GDB6AS CB BE< X < Y; 

ý �;@9D9A<9 G7?4 CB6BDBF4 CB BE< X; 

ý �;@9D9A<9 B5BDBFB6 6 E9>GA8G. 
 

 
$<E. 4. �ABC>4 <;@9A9A<S D9:<@4 D45BFO 

�FBD4S E9AEBDA4S >ABC>4 ($<EGAB> 5) B5AG?S9F <AHBD@4J<R, CB?GK9AAGR E 
84FK<>B6, D45BF49F QF4 >ABC>4 6 FD9FP9@ < CSFB@ D9:<@4I. 

 

 
$<E. 5. �ABC>4 B5AG?9A<S <AHBD@4J<< E 84FK<>B6 

 

&D9FPS E9AEBDA4S >ABC>4 ($<EGAB> 6) 6>?RK49F 6 D45BFG ?4;9DAO= @B8G?P 
($<EGAB> 7), D4ECB?B:9AAO= A4 CD46B= EFBDBA9 ?<A9=><. �O>?RK<FP @B8G?P 
@B:AB CB6FBDAO@ A4:4F<9@ A4 >ABC>G. 

 

 
$<E. 6. �ABC>4 6>?RK9A<S ?4;9DAB7B @B8G?S 
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$<E. 7. �9@BAEFD4J<S D45BFO ?4;9DAB7B @B8G?S 

 

+9F69DF4S >ABC>4 ($<EGAB> 8) 6>?RK49F 6 D45BFG ;G@@9D, >BFBDO= <;84UF I4-
D4>F9DAO= ;6G> CD< D45BF9 84FK<>B6. �O>?RK<FP ;G@@9D @B:AB CB6FBDAO@ A4:4-
F<9@ A4 >ABC>G. 

 

 
$<E. 8. �ABC>4 6>?RK9A<S ;G@@9D4 

 

&4> >4> GEFDB=EF6B D45BF49F BF 4>>G@G?SFBD4, FB EBBF69FEF6GRM<= D4;NU@ 
8?S CB8;4DS8>< D4ECB?B:9A 6 A<:A9= K4EF< GEFDB=EF64 ($<EGAB> 9). 

 

 
$<E. 9. $4;NU@ 8?S CB8;4DS8>< GEFDB=EF64 

 

�?S 6O>?RK9A<S GEFDB=EF64 AG:AB C9D9>?RK<FP >ABC>G, CB>4;4AAGR A4 D<-
EGA>9 3. 
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�4>?RK9A<9 
 

"EAB6AB= ;484K9= CDB9>F4 5O?4 89@BAEFD4J<S < D4EE>4; B5 <;@9D<F9?PAB@ 
GEFDB=EF69, >BFBDB9 CB;6B?S9F <;@9DSFP D4;?<KAO9 69?<K<AO, A4K<A4S BF D4EEFBS-
A<S, ;4>4AK<64S E>BDBEFPR B5BDBFB6. �?S @4>E<@4?PAB7B G8B5EF64 5O?4 D4;D45B-
F4A4 3D @B89?P >BDCGE4 GEFDB=EF64 (#D<?B:9A<9 �), 5?47B84DS EC9J<4?PAO@ 6O-
D9;4@ < BFE9>4@ CB8 84FK<><, 6OL?B B5N98<A<FP 6 QFBF A95B?PLB= >BDCGE J9?OI 
E9@P 84FK<>B6, 5?47B84DS K9@G A4 D45BK9@ @9EF9 A9 CD<89FES 5B?PL9 CB?P;B64FPES 
>GK9= G;>BA4CD46?9AAOI <AEFDG@9AFB6, 698P 6EU G:9 B5N98<A9AB 6 >BDCGE QFB7B 
E4@B7B GEFDB=EF64. 

&4> :9 5O?B 64:AB= ;484K9= D4ECB;A464A<9 D4EEFBSA<S ?<A9=>B=. �?S QFB= 
;484K< CD<L?BEP <ECB?P;B64FP 864 84FK<>4 D4EEFBSA<S, B8<A <; >BFBDOI D45BF49F 
A4 5B?PL<9 D4EEFBSA<S, AB A9 <894?PAB FBKAB, 4 8DG7B= D45BF49F A4 @9APL<9 D4E-
EFBSA<S, AB <@99F BK9AP 6OEB>GR FBKABEFP CB>4;4A<=.  

#D< A4C<E4A<< CDB9>F4 5O?4 <;GK9A4 EC9J<4?PA4S ?<F9D4FGD4, 6>?RK4RM4S 
6 E95S EF4FP< < GK95A<>< CB Q?9>FDBA<>9 < Q?9>FDBF9IA<>9, BC<E4AO F9BD9F<K9E><9 
4EC9>FO < D4E>DOFO >?RK96O9 CBASF<S <EE?98B64A<S, D4EE@BFD9AB CD4>F<K9E>B9 
CD<@9A9A<9 E<EF9@O. 

$4E>DOFB CB?AB9 < CB8DB5AB9 A4C<E4A<9 CD<5BDB6 8?S <;@9D9A<S, BC<E4A<9 
@<>DBCDBJ9EEBDAB= E<EF9@O, 4?7BD<F@4 CDB7D4@@O. 

$4EE@BFD9AB CD4>F<K9E>B9 CD<@9A9A<9 @AB7BHGA>J<BA4?PAB7B <;@9D<F9?P-
AB7B GEFDB=EF64 «'@A4S ?<A9=>4» A4 54;9 @<>DB>BAFDB??9D4. 

� IB89 D45BFO J9?P 5O?4 8BEF<7AGF4, ;484K< 6OCB?A9AO.  
 

%C<EB> ?<F9D4FGDO 
 

1. �?<69DF< #. 1?9>FDBA<>4 8?S A4K<A4RM<I. %4@O= CDBEFB= CBL47B6O= 
GK<F9?P.  BE>64. �B@5BD4, 2018. 

2. �F459>B6 �.�. &9BD9F<K9E><9 BEAB6O Q?9>FDBF9IA<><. �<A9=AO9 Q?9>FD<-
K9E><9 J9C<. 'K95AB9 CBEB5<9. %4A>F-#9F9D5GD7. �4AP, 2021. 

3. �9=>F4? �:. �BAEFDG<DG9@ DB5BFB6 A4 Arduino.  BE>64. �45BD4FBD<S ;A4-
A<=, 2019. 

4. �<D<K9A>B #.�. *<HDB64S Q?9>FDBA<>4 8?S A4K<A4RM<I.  BE>64. BHV, 

2019. 

5.  BA> %. 1?9>FDBA<>4.  BE>64. BHV, 2018 

6. #9F<A �.�. #DB9>FO E <ECB?P;B64A<9@ >BAFDB??9D4 Arduino.  BE>64. 
BHV, 2021. 

7. $96<K 2.�. �;5G>4 Q?9>FDBA<><. �;GK49@ Arduino.  BE>64. �%&, 2019. 
8. $96<K 2.�. �4A<@4F9?PA4S Q?9>FDBA<>4.  BE>64. BHV, 2021. 

9. %<A8996 2.�. 1?9>FDBF9IA<>4 E BEAB64@< Q?9>FDBA<><. $BEFB6-!4-�BAG. 
(9A<>E, 2020. 
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#D<?B:9A<9 � 

(GA>J<BA4?PA4S EI9@4 
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#D<?B:9A<9 � 

%I9@4 CB8>?RK9A<S Q?9@9AFB6 @<>DBCDBJ9EEBDAB= E<EF9@O 
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#D<?B:9A<9 � 

 

%I9@4 CB8>?RK9A<S Q?9@9AFB6 @<>DBCDBJ9EEBDAB= E<EF9@O 
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#D<?B:9A<9 � 

�B8 CDB7D4@@O A4 S;O>9 %++ 
 

#include <SPI.h> 

#include <Wire.h> 

#include <Adafruit_GFX.h> 

#include <Adafruit_SSD1306.h> 

#define OLED_RESET 4 

Adafruit_SSD1306 display(OLED_RESET); 

#define NUMFLAKES 10 

#define XPOS 0 

#define YPOS 1 

#define DELTAY 2 

#define LOGO16_GLCD_HEIGHT 16  

#define LOGO16_GLCD_WIDTH  16  

static const unsigned char PROGMEM logo16_glcd_bmp[] = 

{ B00000000, B11000000, 

  B00000001, B11000000, 

  B00000001, B11000000, 

  B00000011, B11100000, 

  B11110011, B11100000, 

  B11111110, B11111000, 

  B01111110, B11111111, 

  B00110011, B10011111, 

  B00011111, B11111100, 

  B00001101, B01110000, 

  B00011011, B10100000, 

  B00111111, B11100000, 

  B00111111, B11110000, 

  B01111100, B11110000, 

  B01110000, B01110000, 

  B00000000, B00110000 }; 

#if (SSD1306_LCDHEIGHT != 64) 

#error("Height incorrect, please fix Adafruit_SSD1306.h!"); 

#endif 

void setup()   {                 

Serial.begin(9600); 

 

// 35=5@8@>20=85 2OA>:>3> =0?@S65=8S >B 2=CB@5==59 ;8=88 3,3 � 

display.begin(SSD1306_SWITCHCAPVCC, 0x3D);   

// 8=8F80;878@>20BP A ?><>IPR I2C addr 0x3D (4;S 128x64) 

// "B>1@060BP 1CD5@ 87>1@065=8S =0 0??0@0B=>< >15A?5G5=88 48A?;5S 
display.display(); 

delay(2000); 

// "G8AB:0 1CD5@0 
  display.clearDisplay(); 

// =0@8A>20BP >48= ?8:A5;P 
display.drawPixel(10, 10, WHITE); 

// #>:070BP 1CD5@ >B>1@065=8S =0 0??0@0B=>< >15A?5G5=88 
  display.display(); 

  delay(2000); 

  display.clearDisplay(); 

// =0@8AC9B5 <=>3> ;8=89 
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  testdrawline(); 

  display.display(); 

  delay(2000); 

  display.clearDisplay(); 

// =0@8AC9B5 ?@S<>C3>;P=8:8 
  testdrawrect(); 

  display.display(); 

  delay(2000); 

  display.clearDisplay(); 

// =0@8AC9B5 =5A:>;P:> ?@S<>C3>;P=8:>2 
  testfillrect(); 

  display.display(); 

  delay(2000); 

  display.clearDisplay(); 

// =0@8AC9B5 =5A:>;P:> :@C3>2 
  testdrawcircle(); 

  display.display(); 

  delay(2000); 

  display.clearDisplay(); 

// =0@8AC9B5 15;O9 :@C3 @048CA>< 10 ?8:A5;59 
  display.fillCircle(display.width()/2, display.height()/2, 10, WHITE); 

  display.display(); 

  delay(2000); 

  display.clearDisplay(); 

  testdrawroundrect(); 

  delay(2000); 

  display.clearDisplay(); 

  testfillroundrect(); 

  delay(2000); 

  display.clearDisplay(); 

  testdrawtriangle(); 

  delay(2000); 

  display.clearDisplay(); 

  testfilltriangle(); 

  delay(2000); 

  display.clearDisplay(); 

// =0@8AC9B5 ?5@2O5 ~12 A8<2>;>2 2 H@8DB5 
  testdrawchar(); 

  display.display(); 

  delay(2000); 

  display.clearDisplay(); 

// =0@8AC9B5 ?@>:@CG820RI89AS B5:AB 

  testscrolltext(); 

  delay(2000); 

  display.clearDisplay(); 

// B5ABO >B>1@065=8S B5:AB0 
  display.setTextSize(1); 

  display.setTextColor(WHITE); 

  display.setCursor(0,0); 

  display.println("Hello, world!"); 

  display.setTextColor(BLACK, WHITE);  

// "?5@525@=CBO9" B5:AB 

  display.println(3.141592); 
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  display.setTextSize(2); 

  display.setTextColor(WHITE); 

  display.print("0x"); display.println(0xDEADBEEF, HEX); 

  display.display(); 

  delay(2000); 

  display.clearDisplay(); 

// <8=80BR@=O9 @0AB@>2O9 48A?;59 
  display.drawBitmap(30, 16,  logo16_glcd_bmp, 16, 16, 1); 

  display.display(); 

  delay(1);  

// ?5@525@=8B5 48A?;59 
  display.invertDisplay(true); 

  delay(1000);  

  display.invertDisplay(false); 

  delay(1000);  

  display.clearDisplay(); 

// =0@8AC9B5 7=0G>: @0AB@>2>3> 87>1@065=8S 8 "0=8<8@C9B5" 42865=85 
testdrawbitmap(logo16_glcd_bmp, LOGO16_GLCD_HEIGHT, LOGO16_GLCD_WIDTH); 

} 

void loop() { 

} 

void testdrawbitmap(const uint8_t *bitmap, uint8_t w, uint8_t h) { 

  uint8_t icons[NUMFLAKES][3]; 

// 8=8F80;878@>20BP 
for (uint8_t f=0; f< NUMFLAKES; f++) { 

    icons[f][XPOS] = random(display.width()); 

    icons[f][YPOS] = 0; 

    icons[f][DELTAY] = random(5) + 1; 

Serial.print("x: "); 

Serial.print(icons[f][XPOS], DEC); 

Serial.print(" y: "); 

Serial.print(icons[f][YPOS], DEC); 

Serial.print(" dy: "); 

Serial.println(icons[f][DELTAY], DEC); 

} 

while (1) { 

// =0@8AC9B5 :064O9 7=0G>: 
for (uint8_t f=0; f< NUMFLAKES; f++) { 

display.drawBitmap(icons[f][XPOS], icons[f][YPOS], bitmap, w, h, WHITE); 

} 

display.display(); 

delay(200); 

// 70B5< A>B@8B5 53> + ?5@5<5AB8B5 
for (uint8_t f=0; f< NUMFLAKES; f++) { 

display.drawBitmap(icons[f][XPOS], icons[f][YPOS], bitmap, w, h, BLACK); 

      // 428309 8< 

      icons[f][YPOS] += icons[f][DELTAY]; 

      // 5A;8 >= 8AG57, ?>2B>@8B5 CAB0=>2:C 
      if (icons[f][YPOS] > display.height()) { 

        icons[f][XPOS] = random(display.width()); 

        icons[f][YPOS] = 0; 

        icons[f][DELTAY] = random(5) + 1; 

      }    }    }    } 
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void testdrawchar(void) { 

  display.setTextSize(1); 

  display.setTextColor(WHITE); 

  display.setCursor(0,0); 

  for (uint8_t i=0; i < 168; i++) { 

    if (i == '\n') continue; 

  display.write(i); 

    if ((i > 0) && (i % 21 == 0)) 

  display.println(); 

  }     

  display.display(); 

  delay(1); 

} 

void testdrawcircle(void) { 

  for (int16_t i=0; i<display.height(); i+=2) { 

    display.drawCircle(display.width()/2, display.height()/2, i, WHITE); 

    display.display(); 

    delay(1); 

  }} 

void testfillrect(void) { 

  uint8_t color = 1; 

  for (int16_t i=0; i<display.height()/2; i+=3) { 

    // 0;PB5@=0B82=O5 F25B0 
    display.fillRect(i, i, display.width()-i*2, display.height()-i*2, color%2); 

    display.display(); 

    delay(1); 

    color++; 

  }} 

void testdrawtriangle(void) { 

  for (int16_t i=0; i<min(display.width(),display.height())/2; i+=5) { 

    display.drawTriangle(display.width()/2, display.height()/2-i, 

                     display.width()/2-i, display.height()/2+i, 

                     display.width()/2+i, display.height()/2+i, WHITE); 

    display.display(); 

    delay(1); 

  }} 

void testfilltriangle(void) { 

  uint8_t color = WHITE; 

  for (int16_t i=min(display.width(),display.height())/2; i>0; i-=5) { 

    display.fillTriangle(display.width()/2, display.height()/2-i, 

                     display.width()/2-i, display.height()/2+i, 

                     display.width()/2+i, display.height()/2+i, WHITE); 

    if (color == WHITE) color = BLACK; 

    else color = WHITE; 

    display.display(); 

    delay(1); 

  }} 

void testdrawroundrect(void) { 

  for (int16_t i=0; i<display.height()/2-2; i+=2) { 

    display.drawRoundRect(i, i, display.width()-2*i, display.height()-2*i, display.height()/4, WHITE); 

    display.display(); 

    delay(1); 

  }} 
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void testfillroundrect(void) { 

  uint8_t color = WHITE; 

  for (int16_t i=0; i<display.height()/2-2; i+=2) { 

    display.fillRoundRect(i, i, display.width()-2*i, display.height()-2*i, display.height()/4, color); 

    if (color == WHITE) color = BLACK; 

    else color = WHITE; 

    display.display(); 

    delay(1); 

  }} 

void testdrawrect(void) { 

  for (int16_t i=0; i<display.height()/2; i+=2) { 

    display.drawRect(i, i, display.width()-2*i, display.height()-2*i, WHITE); 

    display.display(); 

    delay(1); 

  }} 

void testdrawline() {   

  for (int16_t i=0; i<display.width(); i+=4) { 

    display.drawLine(0, 0, i, display.height()-1, WHITE); 

    display.display(); 

    delay(1); 

  } 

  for (int16_t i=0; i<display.height(); i+=4) { 

    display.drawLine(0, 0, display.width()-1, i, WHITE); 

    display.display(); 

    delay(1); 

  } 

  delay(250); 

 display.clearDisplay(); 

  for (int16_t i=0; i<display.width(); i+=4) { 

    display.drawLine(0, display.height()-1, i, 0, WHITE); 

    display.display(); 

    delay(1); 

  } 

  for (int16_t i=display.height()-1; i>=0; i-=4) { 

    display.drawLine(0, display.height()-1, display.width()-1, i, WHITE); 

    display.display(); 

    delay(1); 

  } 

  delay(250); 

    display.clearDisplay(); 

  for (int16_t i=display.width()-1; i>=0; i-=4) { 

    display.drawLine(display.width()-1, display.height()-1, i, 0, WHITE); 

    display.display(); 

    delay(1); 

  } 

  for (int16_t i=display.height()-1; i>=0; i-=4) { 

    display.drawLine(display.width()-1, display.height()-1, 0, i, WHITE); 

    display.display(); 

    delay(1); 

  } 

  delay(250); 

  display.clearDisplay(); 

  for (int16_t i=0; i<display.height(); i+=4) { 
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    display.drawLine(display.width()-1, 0, 0, i, WHITE); 

    display.display(); 

    delay(1); 

  } 

  for (int16_t i=0; i<display.width(); i+=4) { 

    display.drawLine(display.width()-1, 0, i, display.height()-1, WHITE);  

    display.display(); 

    delay(1); 

  } 

  delay(250); 

} 

void testscrolltext(void) { 

  display.setTextSize(2); 

  display.setTextColor(WHITE); 

  display.setCursor(10,0); 

  display.clearDisplay(); 

  display.println("scroll"); 

  display.display(); 

  delay(1); 

  display.startscrollright(0x00, 0x0F); 

  delay(2000); 

  display.stopscroll(); 

  delay(1000); 

  display.startscrollleft(0x00, 0x0F); 

  delay(2000); 

  display.stopscroll(); 

  delay(1000);     

  display.startscrolldiagright(0x00, 0x07); 

  delay(2000); 

  display.startscrolldiagleft(0x00, 0x07); 

  delay(2000); 

  display.stopscroll(); 

} 
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$��$��"&�� $"�"&"&�)!�+�%�"�  "����  
«�'!")"�» !� ���� �"!%&$'�&"$� LEGO MINDSTROMS EV3 %  

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

�0AA89 �.�., CG0I89AS 8 :;0AA0 
�01:>2 !.�., CG0I89AS 7 :;0AA0 

$C:>2>48B5;P: ,<>BP52 �..., CG8B5;P 8=D>@<0B8:8 
 �"' ;8F59 7 39 

 

�6989A<9 
 

!B6O9 F9IAB?B7<< 6A98DSRFES 6B @AB7<9 B5?4EF< CDBH9EE<BA4?PAB= 89S-
F9?PABEF<: B5D4;B64A<9, @98<J<A4, CDB@OL?9AABEFP, EBJ<4?PA4S EH9D4.  B89DA<-
;<DGRFES CDB<;6B8EF64, CDB<EIB8<F CDBJ9EE C9D9IB84 DGKAB7B FDG84 A4 46FB@4F<-
;<DB64AAO=. � CBE?98A99 6D9@S CBS6?SRFES «EGC9D;46B8O» 3 QFB ;46B8O, 789 F9I-
AB?B7<< CD9B5?484RF A48 DGKAO@ FDG8B@, 4 EBFDG8A<>< F4><I ;46B8B6 6OCB?ASR 
>BAFDB?P A48 46FB@4F<>B=. 

�;@9A9A<S, CDB<EIB8SM<9 6 B5D4;B64F9?PAB@ CDBJ9EE9, E6S;4AO E CD<@9A9-
A<9@ AB6OI F9IAB?B7<= [8]. � L>B?4I CBS6?SRFES 8<EJ<C?<AO, ECBEB5AO9 EHBD-
@<DB64FP CD4>F<K9E><= <AF9D9E B5GK4RM<IES > AB6O@ F9IAB?B7<S@, 698P C9DEB-
A4?PAO= >B@CPRF9D 3 QFB A9 FB?P>B ED98EF6B 8?S <7DO. 3D><@ CD<@9DB@ S6?S9FES 
6698UAAO= 6 B5D4;B64F9?PAO= CDBJ9EE CD98@9F «$B5BFBF9IA<>4». �6989A<9 CD98-
@9F4 B5GE?B6?9AB A9B5IB8<@BEFPR D4;6<F<S 4?7BD<F@<K9E>B7B @OL?9A<S B5GK4-
RM<IES < CB87BFB6>B= EC9J<4?<EFB6 6 F9IA<K9E>B@ A4CD46?9A<<. �DB@9 FB7B, DB-
5BFBF9IA<K9E><9 A45BDO 84RF L<DB><= EC9>FD > EB;84A<R A47?S8AOI CD<@9DB6 
CD4>F<K9E>B7B CD<@9A9A<S ;A4A<= B5GK4RM<IES. 

!4 84AAO= @B@9AF 6O89?SRF FD< 6<84 DB5BFBF9IA<><: B5D4;B64F9?PA4S, 
F6BDK9E>4S < ECBDF<6A4S [11]. "5D4;B64F9?PA4S DB5BFBF9IA<>4, CD98A4;A4K9A4 8?S 
HBD@<DB64A<S 54;B6OI ;A4A<= < G@9A<= 6 B5?4EF< >BAEFDG<DB64A<S < CDB7D4@@<-
DB64A<S DB5BFB6. &6BDK9E>4S DB5BFBF9IA<>4, CD98A4;A4K9A4 8?S HBD@<DB64A<S 
>D94F<6AOI ECBEB5ABEF9= B5GK4RM<IES, EB;84A<9 AB6OI @B89?9= DB5BFB6, >BFB-
DO9 @B:AB CD<@9A<FP 6 D94?PAB= :<;A<. %CBDF<6A4S DB5BFBF9IA<>4, CD98A4;A4-
K9A4 8?S 89@BAEFD4J<< B5GK4RM<@<ES E6B<I G@9A<= < 6B;@B:ABEF9=. %CBDF<6AB= 
DB5BFBF9IA<>B= ;4A<@4RFES B5GK4RM<9ES, >BFBDO9 <@9RF KUF>B9 CD98EF46?9A<9 
B CDB7D4@@<DB64A<9 < CDB9>F<DB64A<< DB5BFB6. 

�>FG4?PAO@ A4CD46?9A<9@ DB5BFBF9IA<>< EF4AB6<FES CD<@9A9A<9 < D4;D4-
5BF>4 <AAB64J<BAAOI CDB8G>FB6 6 >BE@<K9E>B= B5?4EF<. �EFBD<K9E><= 4EC9>F 
84AAB7B A4CD46?9A<S A4K4? D4EE@4FD<64FPES GK9AO@< < H4AF4EF4@< 9M9 6 A4K4?9 
)) 69>4. +9?B69> 6E9 5B?PL9 < 5B?PL9 BE64<64? B>DG:4RM99 CDBEFD4AEF6B, D4E-
L<DS? EH9DG E6B9= 89SF9?PABEF<. �E9 K4M9 K9?B69> A4CD46?S? E6BR D45BFG 6 F9 
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ED98O, 789 8?S 97B ;8BDB6PS < :<;A< GE?B6<S B>DG:4RM97B CDBEFD4AEF64 CD98EF46-
?S?< BC4EABEFP. #BQFB@G ;484K4 EB;84A<S DB5BFB6 8?S D45BFO 6 BC4EAOI 8?S K9?B-
69>4 GE?B6<SI EF4? :<;A9AAB= A9B5IB8<@BEFPR, A4CD<@9D, >BE@<K9E>4S EH9D4. 

�ECB?P;B64A<9 DB5BFBF9IA<>< 8?S J9?9= <EE?98B64A<S < BE6B9A<S >BE@BE4 
S6?S9FES B8A<@ <; E4@OI ;A4>B6OI A4CD46?9A<= A4G>< < F9IA<><. %B6D9@9AAO= 
GDB69AP D4;6<F<S >BE@<K9E>B= DB5BFBF9IA<>< G:9 CB;6B?S9F D9L4FP 5B?PLB= >DG7 
CD4>F<K9E><I ;484K, B8A4>B CB-A4EFBSM9@G 6C9K4F?SRM<9 C9DEC9>F<6O 6 BE6B9-
A<< >BE@<K9E>B7B CDBEFD4AEF64 E?98G9F B:<84FP BF G:9 HBD@<DGRM9=ES >4K9-
EF69AAB AB6B= DB5BFBF9IA<>< ;46FD4LA97B 8AS [1]. ':9 E97B8AS BFD454FO64RFES 
D4;?<KAO9 >BAEFDG>J<< DB5BF4 3 CB@BMA<>4 >BE@BA46F4, ;46FD4 6EF4A9F 6BCDBE B 
EB;84A<< 97B 8G5?9D4 < CD96D4M9A<< B5<F49@OI >BE@<K9E><I 4CC4D4FB6 6 CBE9M4-
9@O9. 

3D-C9K4FP (488<F<6AO9 F9IAB?B7<<) <7D49F :<;A9AAB 64:AGR DB?P 6 89ESF<-
?9F<<, >BFBDB9 EF4A9F E4@O@ ;4I64FO64RM<@ 8?S BE6B9A<S >BE@BE4 E F9I CBD, >4> 
?R8< 6C9D6O9 EFGC<?< A4 �GAG [9]. 

!4CD<@9D, B>4;46L<EP 6 >BE@BE9, 3D-C9K4FP <7D49F A9E>B?P>B >?RK96OI DB-
?9=: ED984 E AG?96O@ GE>BD9A<9@ A4 >BE@<K9E>B= BD5<F9 BF>DO649F 869D< 8?S C9-
K4F< @4F9D<4?B6, A96B;@B:AOI CB8 6?<SA<9@ ;9@AB= 7D46<F4J<<, 89F4?< < ;4C4E-
AO9 K4EF< @B7GF 5OFP A4C9K4F4AO CB ;4CDBEG, 4 >BAEFDG>J<< @B7GF 5OFP CBEFDB-
9AO, A9 6O89D:<64S EFD9EE4 CD< ;4CGE>9. � A4L9@ E?GK49, CD<@9A9A<9 488<F<6AOI 
F9IAB?B7<=, CB;6B?<F D94?<;B64FP B5N9>FO CB69DIABEF< ?GAO. 

"5N9>F <EE?98B64A<S 3 CDBJ9EE D4;D45BF>< @B89?< «�GABIB8». 
#D98@9F <EE?98B64A<S 3 EB;84A<9 @B89?< «�GABIB8» A4 54;9 >BAEFDG>FBD4 

LEGO Mindstorms EV3 E <ECB?P;B64A<9@ 488<F<6AOI F9IAB?B7<=. 

� EBBF69FEF6<9 E QF<@ J9?P <EE?98B64A<S 5G89F ;4>?RK4FPES 6 D4;D45BF>9 
DB5BFBF9IA<K9E>B= @B89?< «�GABIB8» A4 54;9 >BAEFDG>FBD4 Lego Mindstroms EV3 
E <ECB?P;B64A<9@ 488<F<6AOI F9IAB?B7<=. 

� EBBF69FEF6<< E J9?PR, B5N9>FB@ < CD98@9FB@ <EE?98B64A<S 5O?< CBEF46-
?9AO E?98GRM<9 ;484K<: 

ý CDB4A4?<;<DB64FP <EFBD<R >BE@<K9E>B= DB5BFBF9IA<>< < <ECB?P;B64A<9 
488<F<6AOI F9IAB?B7<=; 

ý 6OS6<FP BCF<@4?PAO= DB5BFBF9IA<K9E><= >BAEFDG>FBD, ED98G CDB7D4@@<-
DB64A<S < CDB7D4@@O 8?S 3D-@B89?<DB64A<S; 

ý D4;D45BF4FP @B89?P «�GABIB8» A4 54;9 >BAEFDG>FBD4 LEGO Mindstorms 
EV3 < 3D-B5N9>FO. 

�?S D9L9A<S CBEF46?9AAOI ;484K <ECB?P;B64?<EP E?98GRM<9 @9FB8O <EE?9-
8B64A<S: >?4EE<H<>4J<<, B5B5M9A<S, Q>EC9D<@9AF4, @B89?<DB64A<S. 

#D4>F<K9E>4S ;A4K<@BEFP D45BFO ;4>?RK49FES 6 D4;D45BF>9 < CDB7D4@@<-
DB64A<< @B89?< «�GABIB8» A4 54;9 >BAEFDG>FBD4 LEGO Mindstorms EV3. 
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�?464 1. &9BD9F<K9E><9 BEAB6O DB5BFBF9IA<>< 

< 488<F<6AOI F9IAB?B7<= 6 >BE@BE9 
 

1.1. �BE@<K9E>4S DB5BFBF9IA<>4 3 CB>BD9A<9 ECGFA<>4 ;9@?<. 

�EFBD<S DB5BFBF9IA<>< A4K<A49FES 6B 6FBDB= CB?B6<A9 20 69>4, CD< CBS6?9-
A<< >B@CPRF9DAO= F9IAB?B7<=. % @B@9AF4 E6B97B CBS6?9A<S DB5BFO CDBL?< CGFP 
BF CD<@<F<6AOI @9I4A<;@B6 8B E?B:AOI, QHH9>F<6AOI GEFDB=EF6, 6B @AB7B@ CD9-
6;B=8S CB E6B<@ 6B;@B:ABEFS@ K9?B69>4. � 5?<:4=L<9 89ESF<?9F<S 6E9 5B?99 EB-
6D9@9AAO9 DB5BFO EF4AGF A9;4@9A<@O@< CB@BMA<>4@< ?R89= < E@B7GF 6;SFP A4 
E95S B59EC9K9A<9 5B?PL9= K4EF< CBFD95ABEF9= J<6<?<;4J<<. 

#9D6O@ CB CD46G < 89=EF6<F9?PAB @B5<?PAO@ @B:AB EK<F4FP ?GABIB8. #9D-
6O@ @9I4A<;@B@ A4 �GA9 EF4? EB69FE><= «�GABIB8». �7B ;4CGEF<?< 6 1970 7B8G, 
GCD46?S?< CB D48<B, E �9@?<. 10 ABS5DS D4>9F4-ABE<F9?P «#DBFBA-�» 6O69?4 A4 
FD49>FBD<R CB?9F4 > �GA9 46FB@4F<K9E>GR @9:C?4A9FAGR EF4AJ<R «�GA4-17» E 
E4@BIB8AO@ 4CC4D4FB@ «�GABIB8-1» A4 5BDFG. 17.11.70 «�GA4-17» EB69DL<?4 @S7-
>GR CBE48>G. +9D9; 864 E CB?B6<AB= K4E4 «�GABIB8-1» CB FD4CG EBL9? E CBE48BK-
AB= C?4FHBD@O, CD<EFGC<6 > 6OCB?A9A<R <EE?98B64F9?PE>B= CDB7D4@@O [1]. 

 
$<E. 1.  B89?P «�GABIB8 3 1» 

 

«�GABIB8-1» (E@. D<E. 1) 5O? EB;84A ;4 A9E>B?P>B ?9F 8B ;4CGE>4 >BAEFDG>FB-
DB@ �D<7BD<9@ !<>B?496<K9@ �454><AO@. 'CD46?9A<9 <EE?98B64F9?PE><@ 4CC4D4-
FB@ BEGM9EF6?S?BEP CD< CB@BM< >B@C?9>E4 4CC4D4FGDO >BAFDB?S < B5D45BF>< F9-
?9@9FD<K9E>B= <AHBD@4J<< A4 54;9 1�  « <AE>-22». 20 H96D4?S, CB B>BAK4A<R 
4 ?GAAB7B 8AS (?GAAO= 89AP 8?<FES 869 ;9@AO9 A989?<), &�%% EBB5M<? B CB?AB@ 
6OCB?A9A<< C9D6BA4K4?PAB= CDB7D4@@O D45BF. "8A4>B «�GABIB8-1» A9 EB5<D4?ES 
«G@<D4FP» < 6 FD< D4;4 CD96;BL9? E6B= C9D6BA4K4?PAB D4EEK<F4AAO= D9EGDE. �B-
?9E4 ?GABIB84 CDB?B:<?< CB �GA9 8BDB:>G 8?<AB= 10 540 @. �B?99 K9@ 6 500 FBK-
>4I 99 5O?< BCD989?9AO H<;<K9E><9 E6B=EF64 7DGAF4. �B 6D9@S 86<:9A<S ?GABIB84 
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A4 �9@?R 5O?B C9D984AB B>B?B 25 FOE. EA<@>B6 < 211 C4ABD4@ ?GAAB= CB69DIAB-
EF<. �OE48>4 @B5<?PAB7B 46FB@4F<K9E>B7B 4CC4D4F4 A4 ?GAAGR CB69DIABEFP EF4?4 
BK9D98AB= CB598B= %%%$ 6 BE6B9A<< >BE@<K9E>B7B CDBEFD4AEF64. 

%CGEFS 864 7B84 CBE?9 «9EF9EF69AAB= E@9DF< 6 69EP@4 CD9>?BAAB@ 6B;D4EF9» 
C9D6B7B C?4A9FBIB84 5O?4 ;4CGM9A4 46FB@4F<K9E>4S @9:C?4A9FA4S EF4AJ<S «�GA4-
21», 8BEF46<6L4S 16 SA64DS 1973 7B84 A4 ?GAAGR CB69DIABEFP 4CC4D4F «�GA4IB8-
2» (E@. D<E. 2) 

 
$<E. 2.  B89?P «�GABIB8 3 2» 

 

«�GABIB8-2» B>4;4?ES 7BD4;8B CDB8G>F<6A9= E6B97B CD98L9EF69AA<>4. �?4-
7B84DS BCOFG Q><C4:4 < GEB69DL9AEF6B64AAB= F9?96<;<BAAB= E<EF9@9 ;4 A9CB?AO9 
K9FOD9 @9ESJ4 D45BFO C?4A9FBIB8 GEC9? CDB=F< B>B?B 40 ><?B@9FDB6. � EB:4?9-
A<R, A4 QFB@ <EFBD<S EB69FE><I ?GABIB8B6 ;4>BAK<?4EP. �?S «�GABIB84-3» CDBEFB 
A9 A4L?BEP E6B5B8AB7B ABE<F9?S 3 >BE@<K9E>4S CDB7D4@@4 %%%$ A48B?7B BF69DAG-
?4EP BF �GAO [3]. 

+FB :9 >4E49FES A4;9@AB= @B5<?PAB= DB5BFBF9IA<>< 80-90I 7B8B6, FB ;89EP 
E?98G9F BF@9F<FP FDG8O EC9J<4?PAB7B >BAEFDG>FBDE>B-F9IAB?B7<K9E>B@ 5RDB CD<-
>?48AB= DB5BFBF9IA<>< CD<  �&' <@. �4G@4A4 (%�&�). 

#BE?9 >4F4EFDBHO A4 +9DAB5O?PE>B= �1% 6 QFB@ 5RDB, 6 >D4FK4=L<9 EDB>< 
D4;D45BF4AO FD< @B5<?PAOI DB5BF4 8?S CDB6989A<S D45BF 6 ;BA9 464D<<.  

 
$<E. 3.  B89?P « "�"& +-)�» 
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�?47B84DS D4;D45BF4AAB= @B89?< « "�"& +-)�», >BFBD4S D4EL<HDB6O64-
9FES >4> « B5BF» 3 @B5<?PAO= DB5BF, «+» 3 +9DAB5O?P, «)�» 3 I<@<K9E><9 6B=E>4 
(E@. D<E. 3), 5O? CDB6989A CB?AO= F9IAB?B7<K9E><= J<>? G5BD>< < CB87BFB6>< CB8 
59FBA<DB64A<9 GK4EF>4 >DOL< FD9FP97B QA9D7B5?B>4 59; 98<AB7B 6OIB84 K9?B69>4 
6 BC4EAGR ;BAG. 

 
$<E. 4.  B89?< DB5BFB6, D4;D45BF4AAOI  �&' <@. �4G@4A4 

 

� 84AAO= @B@9AF (E@. D<E. 4), EC9J<4?PAB9 >BAEFDG>FBDE>B-F9IAB?B7<K9E>B9 
5RDB CD<>?48AB= DB5BFBF9IA<>< CD<  �&' <@. �4G@4A4 6OCGE>49F EB6D9@9AAO9 
DB5BFO, CD98A4;A4K9AAO9 8?S ;4@9AO K9?B69>4 CD< 6OCB?A9A<< 6 Q>EFD9@4?PAOI, 
BC4EAOI GE?B6<SI, F4><9 >4>  $�-27,  $�-02,  $�-35. 

� EB6D9@9AAB= $BEE<< D4;D45BF4A4 >BAJ9CJ<S <EE?98B64A<S < BE6B9A<S 
�GAO [3]. �4AA4S >BAJ9CJ<S CD98CB?4749F 3 QF4C4, >BFBDO9 5G8GF CDBIB8<FP 8B 
2040 7B84: 

ý C9D6O= QF4C (202132025 77.) 3 «�O?4;>4». "FD45BF>4 6E9I F9IAB?B7<= A4 
 �%, EB;84A<9 54;B6B7B @B8G?S B>B?B?GAAB= EF4AJ<<, <ECOF4A<S C9DEC9>F<6AB7B 
C<?BF<DG9@B7B >BD45?S «"DU?», 59EC<?BFAO9 B5?9FO �GAO «"D?B@» < <EE?98B64-
A<9 �GAO 46FB@4F<K9E><@< EF4AJ<S@< E9D<< «�GA4»; 

ý 6FBDB= QF4C (202532035 77.) 3 «(BDCBEF». "FD45BF>4 ED98EF6 8BEFGC4 A4 
CB69DIABEFP �GAO: C<?BF<DG9@O9 CB?9FO E B5?9FB@ 6 2026 7B8G < 6OE48>B= >BE-
@BA46FB6 (CBE?9 2030 7B84; 8?<F9?PABEFP 3 14 EGFB>) A4 CB69DIABEFP �GAO 8?S EB-
;84A<S < D4;@9M9A<S C9D6OI Q?9@9AFB6 CBE9M49@B= 54;O. � C9D<B8 202532030 77. 
CDB<;B=89F D4;69DFO64A<9 A4 B>B?B?GAAB= BD5<F9 ECGFA<>B6 E6S;<; 

ý FD9F<= QF4C (CBE?9 2035 7B84) 3 «�4;4». #?4A<DG9FES ;469DL9A<9 EFDB<-
F9?PEF64 CB?ABJ9AAB= CBE9M49@B= ?GAAB= 54;O. %B;84A<9 A4GKAB= <AHD4EFDG>-
FGDO 6 6<89 CBEFDB=>< A4 CB69DIABEF< �GAO 86GI 4EFDBAB@<K9E><I B5E9D64FBD<= 
(CB D48<B4EFDBAB@<< < >BE@<K9E><@ ?GK4@). %B;84A<9 <AHD4EFDG>FGDO, 8B5OK4 
6B8SAB7B ?P84 (< EB;84A<9 A4 97B BEAB69 ><E?BDB8AB-6B8BDB8AB7B FBC?<64), EFDB<-
F9?PEF6B G59:<M BF D48<4J<<. 

&4><@ B5D4;B@, GA<>4?PABEFP A4L97B CDB9>F4 B5GE?B6?9A4 D4;D45BF>B= CDB-
FBF<C4 ?GABIB84, >BFBDO9 CB;6B?SF BE6B<FP ECGFA<> ;9@?< < CD<@9A<FP CB?GK9A-
AO9 ;A4A<S 6 <EE?98B64A<< < BE6B9A<< �GAO. 
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1.2. %D46A<F9?PA4S I4D4>F9D<EF<>4 DB5BFBF9IA<K9E><I >BAEFDG>FBDB6. 

#DB5?9@4, E >BFBDB= @O EFB?>AG?<EP CD< D94?<;4J<< @B89?< «�GABIB8» 3 
5B?PLB9 >B?<K9EF6B DB5BFBF9IA<K9E><I >BAEFDG>FBDB6. �BA9KAB, D4;ABB5D4;<9 
>BAEFDG>FBDB6 84UF A4@ 5B?PLB= 6O5BD, CBQFB@G @O D9L<?< 6OCB?A<FP ED46A<-
F9?PAGR I4D4>F9D<EF<>G DB5BFBF9IA<K9E><I >BAEFDG>FBDB6 8?S B5D4;B64F9?PAOI 
GKD9:89A<=. 

Apitor SuperBot 3 QFB Q?9>FDBAAO= CDB7D4@@<DG9@O= >BAEFDG>FBD, GCD46?S-
9@O= E@4DFHBAB@ A4 C?4FHBD@4I iOS <?< Android. % CB@BMPR CD<?B:9A<S @B:AB 
EB5D4FP 19 D4;AOI @B89?9=: @4L<A>4, 8:<C, E4@B?9F, FD4AEHBD@9D, DB5BFO-:<6BF-
AO9, C4D>B6>G, F4A>, >B?9EA<JG, F9?97D4H, DB5BF 8?S D<EB64A<S < 59E>BA9KAB9 >B-
?<K9EF6B E6B<I CD<8G@4AAOI GA<>4?PAOI @B89?9=, >BFBDO9 EB6@9EF<@O E lego 

(E@. D<E. 5).  

 
$<E. 5. 1?9>FDBAAO= CDB7D4@@<DG9@O= >BAEFDG>FBD Apitor SuperBot 

 

!45BD Apitor SuperBot <@99F 59EC?4FAB9 @B5<?PAB9 CD<?B:9A<9, CDB6989F BF 
D4E>DOFB= >BDB5>< 8B 6O5D4AAB= @B89?< < CBL47B6B D4EE>4:9F, >4> EB5D4FP < 
A4GK<F CDB7D4@@<DB64FP, CD<698S A9E>B?P>B CD<@9DB6.  B89?< 86<74RFES, 6OCB?-
ASRF D4;?<KAO9 86<:9A<S (6C9DU8, A4;48 < F. 8.) < @<74RF, D947<DGRF A4 86<:9A<9, 
E69F, D4;@O>4A<9 84FK<>B6 < E9AEBDB6. � 9M9, QFB A9 FB?P>B >BAEFDG>FBD A4 GCD46-
?9A<<, AB < ;4A<@4F9?PAB9 ED98EF6B B5GK9A<S BEAB64@ CDB7D4@@<DB64A<S. � >B@-
C?9>F 6IB8SF 864 @BFBD4, K9FOD9 @AB7BJ69FAOI E69FB8<B84, 864 <AHD4>D4EAOI 84F-
K<>4 < 5B?99 425 D4;ABB5D4;AOI 5?B>B6, ?BC4FBK>4 8?S D4;N98<A9A<S < <AEFDG>J<S. 
%FB<@BEFP >B@C?9>F4 Apitor SuperBot EBEF46?S9F 2 995 DG5. 

UBTech «Jimu Inventor» 3 CD98EF46?S9F EB5B= Q?9>FDBAAO= >BAEFDG>FBD 8?S 
89F9= BF 8 ?9F < EF4DL9, CB;6B?SRM<= EB5D4FP A4EFBSM97B DB5BF4 (E@. D<E. 6). 

%5BD>4 BEGM9EF6?S9FES CBED98EF6B@ EFO>GRM<IES 8DG7 E 8DG7B@ 89F4?9=, CBE?9 
K97B 7BFB6B7B DB5BF4 @B:AB 5G89F ;4CDB7D4@@<DB64FP A4 6OCB?A9A<9 D4;?<KAOI 
89=EF6<=. �ECB?P;GS EBBF69FEF6GRM99 #" A4 Android <?< iOS, 6O E@B:9F9, E?98GS 
CBL47B6O@ <AEFDG>J<S@, EB5D4FP 54;B6O9 @B89?< ?<5B EB;84FP EB5EF69AAB7B ><-
59D-DB5BF4. %6S;P @9:8G EB;84AAO@ 64@< 5BFB@ < >B@@GA<>4FBDB@ BEGM9EF6?S-
9FES CB Bluetooth-EB98<A9A<R [7]. 
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$<E. 6. 1?9>FDBAAO= >BAEFDG>FBD UBTech «Jimu Inventor» 

 

!45BD EBEFB<F <; BEAB6AB7B GCD46?SRM97B GEFDB=EF64 3 «@B;74» DB5BF4, D4;-
?<KAOI EB98<A<F9?PAOI Q?9@9AFB6, 4 F4>:9 E9D6BCD<6B8B6, ;4EF46?SRM<I 86<-
74FPES 64L9 EB;84A<9. %9D6B86<74F9?< B59EC9K<64RF C?46AO9, @4>E<@4?PAB CD<-
5?<:9AAO9 > D94?PABEF< 86<:9A<S >BA9KABEF9= DB5BF4. "A< 6OCB?A9AO CB F<CG 
EGEF46B6 < CB;6B?SRF E7<54FPES < D4;7<54FPES Q?9@9AF4@ >BAEFDG>J<<. %BEF46AO9 
89F4?< A45BD4 EB98<ASRFES 59; BEB5OI GE<?<= < >4><I-?<5B EC9J<4?PAOI CD<ECB-
EB5?9A<=. �E9 89F4?< A45BD4 S6?SRFES Q>B?B7<K9E>< 59;BC4EAO@<. %B5D46 E6B97B 
DB5BF4, 6O @B:9F9 CD9864D<F9?PAB CDBE@BFD9FP 6E9 86<:9A<S, >BFBDO9 BA 5G89F 
6OCB?ASFP. �?S QFB7B 6 ;4CGM9AAB@ Android <?< iOS-CD<?B:9A<< A9B5IB8<@B 
A4:4FP >ABC>G «%F4DF». #D<?B:9A<9 EB89D:<F CB8DB5AGR CBL47B6GR <AEFDG>-
J<R E FD9I@9DAO@< <;B5D4:9A<S@< CB E5BD>9 B8AB7B <; L9EF< DB5BFB6: �G@4AB<8, 
�B7B@B?, �<AB;46D, %?BA, �<D4H, �B?>. �4:8O= EB5D4AAO= DB5BF @B:9F 5OFP ;4-
CDB7D4@@<DB64A CB 64L9@G GE@BFD9A<R. %FB<@BEFP >B@C?9>F4 UBTech «Jimu 
Inventor» EBEF46?S9F 39 990 DG5. 

Bitkit «�<59D�B89D» (E@. D<E. 7) 3 QFB GK95AB-CB;A464F9?PAO= A45BD A4 BE-
AB69 @<>DB>BAFDB??9D4 Arduino, BA B5GK49F Q?9>FDBA<>9 < CDB7D4@@<DB64A<R A4 
S;O>9 %/%++. � EBEF469 <@99FES EC9J<4?PAB D4;D45BF4AA4S <AEFDG>J<S, >BFBD4S CB-
@B:9F AB6<K>4@ 5OEFDB D4;B5D4FPES 6 BEAB64I < E4@BEFBSF9?PAB CD<EFGC<FP > 6O-
CB?A9A<R ;484A<=. «�<59D�B89D» BD<9AF<DB64A A4 89F9= BF 14 ?9F < EF4DL9. � 
>B@C?9>F A45BD4 6IB8<F 5B?PLB9 >B?<K9EF6B Q?9@9AFB6: D4;?<KAO9 84FK<><, LCD 
8<EC?9=, E9@<E97@9AFAO= <A8<>4FBD, @B8G?P E6S;<, 84?PAB@9D, bluetooth, D97G?S-
FBDO, C9D9>?RK4F9?<, 8:B=EF<>, @BFBDK<><, @4>9FAO9 C?4FO < 7?46AB9, E9D8J9 
A45BD4, 2 C?4FO ?979A84DAB7B Arduino Nano. 1?9>FDBAAO= >BAEFDG>FBD BitKit �<-
59D�B89D3 QFB B8ABC?4FAO= >BAFDB??9D E BF>DOFO@ <EIB8AO@ >B8B@, >BFBDO= 
@B:AB E6B5B8AB <ECB?P;B64FP 6B @AB:9EF69 D4;?<KAOI GEFDB=EF6. � 64L9@ D4ECB-
DS:9A<< 5G8GF 6E9 <AEFDG@9AFO 8?S EB;84A<S GEFDB=EF6 BF E69FBHBD4 8B 5B?99 
E?B:AOI DB5BFB6. #?4F4 D4EEK<F4A4 A4 CB8>?RK9A<9 C9D<H9D<=AOI GEFDB=EF6, 
A4K<A4S BF >ABCB>, 84FK<>B6 F9@C9D4FGDO, 846?9A<S, BE69M9AABEF<, GE>BD9A<S < 
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;4>4AK<64S E69FB8<B84@< < :<8>B>D<EF4??<K9E><@< <A8<>4FBD4@<. %FB<@BEFP 
>B@C?9>F4 Bitkit «�<59D�B89D» EBEF46?S9F 7 448 DG5. 

 
$<E. 7. 'K95AB-CB;A464F9?PAO= A45BD Bitkit �<59D�B89D 

 

Makeblock steam education srarter kit 3 robot science 3 CD98EF46?S9F EB5B= ;4-
>BAK9AAB9 B5D4;B64F9?PAB9 D9L9A<9 8?S ;4ASF<= DB5BFBF9IA<>B= < CDB7D4@@<DB-
64A<9@ 6 B5D4;B64F9?PAB@ GKD9:89A<< (E@. D<E. 8). %B89D:<F 54;B6O= A45BD DB-
5BF4 mBot, 5B?PLB9 >B?<K9EF6B @9F4??<K9E><I >BAEFDG>F<6AOI Q?9@9AFB6 < Q?9>-
FDBAAOI @B8G?9= 8?S EB;84A<S D4;?<KAOI 64D<4AFB6 DB5BFB6. � EBEF46 >B@C?9>F4 
6IB8SF @9FB8<K9E><9 @4F9D<4?O 8?S CDB6989A<S B5GK9A<S < CD4>F<KAO= C?4EF<>B-
6O= >9=E 8?S ID4A9A<S 89F4?9=. %FB<@BEFP >B@C?9>F4 Makeblock steam education 

srarter kit EBEF46?S9F 35 704 DG5. 

 
$<E. 8. �BAEFDG>FBD Makeblock steam education srarter kit 3 robot science 

 

�BAEFDG>FBD Engino Discovering Stem 3 QFB >BAEFDG>FBD-DB5BF (E@. D<E. 9). 

1FBF A45BD 6>?RK49F 6 E95S B8<A @BFBD-D98G>FBD. 1>EC9D<@9AF<DGS E L9EF9DAS@<, 
FO @B:9LP CBEFDB<FP K9FOD9 @9APL<I @B89?<, F4><I >4> >BDB5>4 C9D984K, Q>EC9-
D<@9AF4?PAO= >D4A, >4DGE9?P < C?4A9F4D<=. �4@ CB@B7GF CB8DB5AO9 CBL47B6O9 
<AEFDG>J<< >4> 6 5G>?9F9, F4> < BA?4=A. %FB<@BEFP >B@C?9>F4 Engino Discovering 

Stem EBEF46?S9F 14 500 DG5. 
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$<E. 9. �BAEFDG>FBD Engino Discovering Stem 

 

�4;B6O= A45BD Lego Mindstorms EV3 (Education)  QFB CDB8B?:9A<9 ?979A84D-
AB7B C9D6BDB5BF4 NXT. 1FB AB6<A>4 2013 7B84. $B5BF GCD46?S9FES AB6O@ <AF9?-
?9>FG4?PAO@ 5?B>B@ EV3 (E@. D<E. 10). 

 
$<E. 10. !45BD Lego Education Mindstorms EV3 

 

�4;B6O= A45BD E89?4A EC9J<4?PAB 8?S <ECB?P;B64A<S 6 >?4EE4I 8?S B5GK9A<S 
DB5BFBF9IA<>9. � E959 EB89D:<F 6E9 A9B5IB8<@B9 8?S B5GK9A<S E CB@BMPR F9IAB-
?B7<= LEGO MINDSTORMS. 'K9A<>< E@B7GF >BAEFDG<DB64FP, C<E4FP CDB7D4@@O, 
4 F4>:9 F9EF<DB64FP <I D9L9A<S [14]. 

�BAEFDG>FBD BEAB64A4 A4 AB6B@ <AF9??9>FG4?PAB@ ><DC<K9 EV3. "A >BAFDB-
?<DG9F @BFBDO < EB5<D49F 84AAO9 E 84FK<>B6. #B889D:<649F ED98EF64 E6S;< 
Bluetooth < WiFi. 

�C9D6O9 84AAO= A45BD 6OL9? A4 DGEE>B@ S;O>9. #DB7D4@@AB9 B59EC9K9A<9 
E 1 SA64DS 2016 7B84 S6?S9FES 59EC?4FAO@. %>4K4FP 97B @B:AB E E4=F4 LEGO 
Education CB EEO?>9: CDB7D4@@AB9 B59EC9K9A<9 MINDSTORMS EV3. �4DS8AB9 
GEFDB=EF6B CDB849FES BF89?PAB. %FB<@BEFP >B@C?9>F4 Lego Education Mindstorms 

EV3 EBEF46?S9F 50 000 DG5. 
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�A4?<; DB5BFBF9IA<K9E><I >BAEFDG>FBDB6 CB;6B?<? A4@ EBEF46<FP ED46A<-
F9?PAGR F45?<JG, 6 >BFBDB= @O BFD4;<?< 64:AO9 8?S A4E @B@9AFO CD< >BAEFDG<-
DB64A<< ?GABIB84 (E@. F45?. 1). 

&45?<J4 1 
%D46A<F9?PA4S F45?<J4 DB5BFBF9IA<K9E><I A45BDB6 

 

 

 

 

 

 

 

 

 

 

*> 

3 

%CBDAB <?< C9DEBA4?PA4S ;46<E<@BEFP 
*A/8 3 A9F 84AAOI 

 

&4><@ B5D4;B@, CDB698S ED46A<F9?PAGR I4D4>F9D<EF<>G @O CD<L?< > 6O-
6B8G, KFB 8?S EB;84A<S @B89?< «�GABIB8» D4J<BA4?PA99 <ECB?P;B64FP >BAEFDG>FBD 
Lego Mindstorms EV3. 

 

1.3. �ECB?P;B64A<9 488<F<6AOI F9IAB?B7<= 6 >BE@<K9E>B= EH9D9. 
�9; CD<@9A9A<S EB6D9@9AAOI F9IAB?B7<= < @9FB8B6 CDB<;6B8EF64 A96B;-

@B:AB CD98EF46<FP D4;6<F<9 >BE@<K9E>B= EH9DO. %B;84A<9 FD4AECBDFAB7B >BD45?S 
AB6B7B CB>B?9A<S, A4GKAB-QA9D79F<K9E>B7B @B8G?S, D4;D45BF>4 < <;7BFB6?9A<9 
ECGFA<>B6 D4;?<KAB7B A4;A4K9A<S, 8DG7<I C9DEC9>F<6AOI <;89?<=. 

� QFB= E6S;< BEB5O= <AF9D9E 6O;O649F CD<@9A9A<9 F9IAB?B7<= 488<F<6AB7B 
CDB<;6B8EF64, <?< 3D-C9K4F<, >B784 <;89?<9 EB;849FES CD< CB@BM< CBE?B=AB7B 8B-
546?9A<S @4F9D<4?4 D4;?<KAO@< ECBEB54@< CB 84AAO@ FD9I@9DAB= Q?9>FDBAAB= 
@B89?<. 1FB @B:9F 5OFP A4C?46?9A<9 <?< A4CO?9A<9 @9F4??<K9E>B7B CBDBL>4, 
:<8>B7B CB?<@9D4 <?< >B@CB;<FAB7B @4F9D<4?4. �EFBKA<>B@ QA9D7<< 6 ;46<E<@B-
EF< BF @4F9D<4?4 @B:9F E?G:<FP ?4;9DAO= ?GK, Q?9>FDBAAO= ?GK <?< EBC?B E D9;<-
EF<6AO@< A47D964F9?S@<. 

%B6E9@ A9846AB F9IAB?B7<S 3D-C9K4F< A9 <@9?4 CD4>F<K9E>B7B CD<@9A9A<S 
6 CDB@OL?9AABEF<, B8A4>B 5GDAB9 D4;6<F<9 488<F<6AOI F9IAB?B7<= 6 CBE?98A<9 

 LEGO MIND-

STORMS EV3 

Robo Kit - 

RoboRobo 

Robotis 

Bioloid 

Premium 

LEGO 

WEDO 

EDUCATION 

%4@B89?>4 

E Arduino 

#DBEFBF4 6 CDB-

7D4@@<DB64A<< 

7 7 o 7 o 

#DBEFBF4 6 E5BD>9 7 o o 7 o 

'A<69DE4?PABEFP 7 7 7 o 7 

!4?<K<9 A9B5IB8<-

@OI >B@CBA9AFB6 
7 o o o > 

*9A4 A45BD4 j 509000 j 259000 j 1509000 j 359000 > 

*9A4 #" �9EC?4FAB �9EC?4FAB A/8 �9EC?4FAB �9EC?4FAB 
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A9E>B?P>B ?9F CB>4;4?B, KFB <I <ECB?P;B64A<9 A9 FB?P>B 8BCGEF<@B, 4 ;4K4EFGR EG-
M9EF69AAB 6O7B8A99 FD48<J<BAAOI @9FB8B6 CDB<;6B8EF64. �98GM<9 BF9K9EF69A-
AO9 < ;4DG59:AO9 >B@C4A<< 6 B5?4EF< 4QDB>BE@<K9E>B= F9IA<>< CDBS6?SRF <AF9-
D9E > F9IAB?B7<< EB;84A<S FD9I@9DAOI B5N9>FB6, CDB6B8SF A4GKAO9 <EE?98B64A<S, 
D4;D454FO64RF B5BDG8B64A<9, BF>DO64RF A4GKAO9 < CDB<;6B8EF69AAO9 J9AFDO. � 
FB@ K<E?9 D45BFO 698GFES < 6 A4CD46?9A<< CDB<;6B8EF64 Q?9@9AFB6 D4>9FAOI 86<-
74F9?9= [13]. 

"8A<@ <; CD<@9DB6 CD<@9A9A<S 488<F<6AOI F9IAB?B7<= 6 >BE@<K9E>B= 
EH9D9 3 <ECB?P;B64A<9 CBE?B=AB7B 6OD4M<64A<S <; CB?<@9DAOI @4F9D<4?B6. &4> 
>4> 6OD4M<64A<9 CDB<EIB8<F CB D4;D45BF4AAB= >BAEFDG>FBDB@ Q?9>FDBAAB= FD9I-
@9DAB= @B89?<, <; F9IAB?B7<K9E>B7B J<>?4 <E>?RK49FES A9B5IB8<@BEFP 6OCGE>4 
>BAEFDG>FBDE>B= 8B>G@9AF4J<< < <;7BFB6?9A<S <AEFDG@9AF4?PAB= BEA4EF><, KFB 
;A4K<F9?PAB GE>BDS9F < G89L96?S9F CB87BFB6>G CDB<;6B8EF64. �DB@9 FB7B, 9M9 
B8AB 64:AB9 CD9<@GM9EF6B 3D-C9K4F< 4 6B;@B:ABEFP BC9D4F<6AB7B 6A9E9A<S <;-
@9A9A<S 6 >BAEFDG>J<R. �BAEFDG>FBDG 8BEF4FBKAB <;@9A<FP @B89?P, < 97B <89S 5G-
89F ED4;G :9 D94?<;B64A4 CD< C9K4F< 6 @4F9D<4?9. � 5G8GM9@ CD<@9A9A<9 C9K4F< 
<; CB?<@9DAB7B C?4EF<>4 F4>:9 6B;@B:AB 8?S CDB<;6B8EF64 CD<5BDB6, Q?9@9AFB6 
<AF9DP9D4 ?9F4F9?PAOI >BE@<K9E><I 4CC4D4FB6, A9A47DG:9AAOI 89F4?SI >BAEFDG>-
J<< [12]. 

&4><@ B5D4;B@, 488<F<6AO9 F9IAB?B7<< 6 >BE@<K9E>B= EH9D9 CB;6B?SRF 
ECDB9>F<DB64FP B5BDG8B64A<9 5G8GM97B, GE>BDSS CDBJ9EEO CDB<;6B8EF64. 

 

�?464 2. #DB9>F<DB64A<9 @B89?< �GABIB84 
 

2.1. %B;84A<9 @B89?< �GABIB84. 
% CB@BMPR ED46A<F9?PAB= I4D4>F9D<EF<>< DB5BFBF9IA<K9E><I >BAEFDG>FB-

DB6 @O BCD989?<?<, KFB 8?S EB;84A<S �GABIB84 A4@ 5G89F CB8IB8<FP >BAEFDG>FBD 
LEGO Mindstorms EV3. �E9 89F4?< <@9RF CB6OL9AAGR <;ABEBGEFB=K<6BEFP < CD< 
CD46<?PAB@ >BAEFDG<DB64A<<, >B@C?9>F ECBEB59A C9D9:<FP 5B?PL9 10 GK95AOI 
?9F. � E?GK49 CB6D9:89A<S B8AB7B <; 84FK<>B6 <?< EB98<A<F9?PAOI CDB6B8B6 <I 
@B:AB 8B>GC<FP BF89?PAB.  

 B;7B@ C?4FHBD@O S6?S9FES CDB7D4@@<DG9@O= @<>DB>B@CPRF9D EV3 E 
Q>D4AB@ < CBDF4@< 66B84-6O6B84, BA >BAFDB?<DG9F D45BFG @BFBDB6 < 84FK<>B6 
J69F4, G?PFD4;6G>B6B7B. %B98<ASRFES >B@CBA9AFO C?4FHBD@O EC9J<4?PAO@< >4-
59?S@< <; >B@C?9>F4. #D< CB@BM< 84FK<>B6 DB5BF 6BECD<A<@49F B>DG:4RM<= 
@<D, 4 5?47B84DS @BFBD4@ 3 D947<DG9F A4 A97B 6 EBBF69FEF6<< E ;4?B:9AAB= CDB-
7D4@@B= (E@. F45?. 2). 
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&45?<J4 2 
"C<E4A<9 DB5BFBF9IA<K9E>B= @B89?< «�GABIB8» 

7 "C<E4A<9 (BFB7D4H<S 
�4;4 

1 

�B@CBA9AFO 54;O: L9EF9DUAK4FO= @9I4-
A<;@, ED98A<= @BFBD, D4E>DO64RM<9ES Q?9-
@9AFO.  
"EAB6AB= Q?9@9AF 54;O 3 @9I4A<;@ E D4E-
>DO64RM<@<ES Q?9@9AF4@< (84?99 CDBEFB 
D4E>DO64F9?<). �;4<@B89=EF6<9 E @9I4A<;-
@B@ BEGM9EF6?S9FES K9D9; KUDAGR BEP, > >B-
FBDB= CD<EB98<AUA ED98A<= @BFBD. 
"EP 6D4M49F L9EF9DUA><, >BFBDO9 BCGE>4RF 
D4E>DO64F9?P, A4IB8SM<=ES A4CDBF<6 5?B>4 
GCD46?9A<S. "EF4?PAO9 D4E>DO64F9?< BCGE-
>4RFES <;-;4 C?4FHBD@O, >BFBD4S E4@4 BCGE-
>49FES <;-;4 D4E>DO64F9?S A4CDBF<6 5?B>4.  

2 

�B784 C?4FHBD@4 CB8ASFO, D4E>DO64F9?< 
FB:9 CB8ASFO. "8A4>B <;-;4 FB7B, KFB FB?P>B 
B8<A D4E>DO64F9?P CB8>?RK9A > @9I4A<;@G 
A4CDS@GR 3 864 BEF4?PAOI D4E>DO64F9?S A9-
@AB7B L4F4RFES. 
%D98A<= @BFBD CD<>D9C?UA > BE< < 86G@ 54?-
>4@, <8GM<@ BF BEAB64A<S @9I4A<;@4. 

 
�?B> GCD46?9A<S 

3 

�B@CBA9AFO 5?B>4 GCD46?9A<S: 5?B> GCD46-
?9A<S, CB889D:>4 5?B>4, G?PFD4;6G>B6B= 
84FK<>, 84FK<> J69F4. 
�?B> GCD46?9A<S CD<>D9C?UA > 86G@ 54?>4@, 
>BFBDO9 A4;O64RFES CB889D:>B= < >BFBDO9 
E4@< CD<EB98<A9AO > BEAB64A<R @9I4A<;@G. 
#B889D:>4 5?B>4 CD<>D9C?9A4 > >B?UE4@, 
FBKA99 > 5B?PL<@ @BFBD4@. %4@< @BFBDO 
CD<EB98<A9AO > BEAB64A<R 54;O. �E9 QF< EB-
98<A9A<S B5D4;GRF K9FODUIG7B?PAGR CB8-
89D:>G, 6 <FB79 6E9 >B@CBA9AFO >D9C>B 89D-
:4FES. 
'?PFD4;6G>B6B= 84FK<> CD<>D9C?UA < > 
5?B>G GCD46?9A<R, < > CB889D:>9. 
�4FK<> J69F4 CD<>D9C?UA > EB98<A<F9?PAO@ 
54?>4@ @9:8G @BFBD4@< < CB889D:>B=. �4F-
K<> ;4>D9C?S9FES 9MU B8A<@ EB98<A9A<9@ > 
@BFBD4@. 
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7 "C<E4A<9 (BFB7D4H<S 
�B?UE4 

4 

�B@CBA9AFO >B?UE: �B?PLB= @BFBD (869 
LFG><), >B?UE4 (869 LFG><), @9F4??<K9E><9 
L4D<>< (869 LFG><). 
�B?UE4 D4ECB?B:9AO 6C9D98< ?GABIB84. 
�B?PL<9 @BFBDO >D9CSFES > BEAB64A<R 
�4;O. �B?UE4 B5?484RF 5B?PL<@ 8<4@9FDB@ 
3 EC9J<4?PAB 8?S CB6OL9A<S E>BDBEF< < 
@BMABEF<. �B?PL<9 @BFBDO CD<>D9C?SRFES 
> CB889D:>9 5?B>4. 
 9F4??<K9E><9 L4D<>< D4ECB?B:9AO 6 
>BAJ9. "A< A9 CD<EB98<A9AO > >4><@-?<5B 
@BFBD4@. &B 9EFP CD<6B8 ?GABIB84 B5D4;B64A 
A4 C9D98A<9 >B?UE4. �@9EFB >B?UE 5O?< CB-
EF46?9AO L4D<>< 8?S FB7B, KFB5O ?GABIB8 
@B7 CB6BD4K<64FP A4?96B <?< A4CD46B. 

 
 

2.2. %B;84A<9 3D-B5N9>FB6 �GAO. 

 B89?<DB64A<9 3 CDBJ9EE ;4@9AO B5N9>F4 <EE?98B64A<S A9>BFBDB= 97B @B89-
?PR < CDB6989A<9 <EE?98B64A<S A4 @B89?< E J9?PR CB?GK9A<S A9B5IB8<@B= <AHBD-
@4J<< B5 B5N9>F9. 

#DBJ9EE EB;84A<S 3D B5N9>FB6 �GAO <AF9D9EAO=, AB FD95G9F BEB5B7B 6A<@4-
A<S 6 E4@B@ A4K4?9. !9B5IB8<@B BCD989?<FP CDB7D4@@AB9 B59EC9K9A<9, >BFBDB9 
CB;6B?<F A4@ D94?<;B64FP B5N9>FO (E@. F45?. 3). 

&45?<J4 3 

%D46A<F9?PA4S I4D4>F9D<EF<>4 CDB7D4@@ 8?S 3D-@B89?<DB64A<S 
 

7 !4;64A<9/"C<E4A<9 #?REO  <AGEO 

1 Paint 3D 3 7D4H<K9E><= D984>-
FBD, >BFBDO= E 2017 7B84 6IB-
8<F 6 EBEF46 Windows 10. 
#B889D:<649@O9 HBD@4FO: 

3MF, GLB, GLTF, ICO, JTF. 

 

ý ?97>BEFP <ECB?P;B64-
A<S; 

ý DGE<H<J<DB64AAO= 
<AF9DH9=E; 

ý 6B;@B:ABEFP D45BFO E 
FD9I@9DAO@< @B89-
?S@<; 

ý CB889D:<649FES 6B;-
@B:ABEFP D4EC9K4F>< 
A4 FD9I@9DAB@ CD<A-
F9D9; 

ý 6E9 Q?9@9AFO GCD46?9-
A<S <AFG<F<6AB CB-
ASFAO; 

ý ?97>B D45BF4FP E FD9I-
@9DAO@< H<7GD4@<; 

ý B7D4A<K9AAO= HGA>J<B-
A4?; 
ý A96B;@B:AB 86GI@9DAO9 
D<EGA>< Q>EFDG8<DB64FP 6 
FD9I@9DAO9. 
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7 !4;64A<9/"C<E4A<9 #?REO  <AGEO 

ý EBID4ASFP D45BFG 
@B:AB 6 D4;?<KAOI 
HBD@4F4I. 

2 TinkerCad 3 BA?4=A-E9D6<E CB 
D4;D45BF>9 3D-CDB9>FB6 8?S 
A4K<A4RM<I. 
#B889D:<649@O9 HBD@4FO: 

STL, OBJ, X3D colors, VRNL 

colors, SVG. 

ý A9F A9B5IB8<@BEF< 
GEF4A46?<64FP #" A4 
#�; 

ý 59EC?4FAB9 CB?P;B64-
A<9; 

ý CB889D:<649F 3D-

CD<AF9D 
ý <@99F 59EC?4FAO9 
B5GK4RM<9 6<89B BF 
CDB<;6B8<F9?S; 

ý CB8IB8<F 8?S AB6<K-
>B6. 

ý @4?O= HGA>J<BA4?; 
ý A9F 6B;@B:ABEF< D45BF4FP 
6 BHH?4=A-D9:<@9. 

3 Autodesk 3DS Max 3 CDBH9EE<-
BA4?PAB9 CDB7D4@@AB9 B59EC9-
K9A<9 8?S 3D-@B89?<DB64A<S, 
4A<@4J<< < 6<;G4?<;4J<< CD< 
EB;84A<< <7D < CDB9>F<DB64-
A<<. 
#B889D:<649@O9 HBD@4FO: 
3DS, OBJ. 

 

ý 6EFDB9AAO= vray CB;-
6B?S9F EB;8464FP D94?<-
EF<KAO9 >4DF<A><; 
ý CDBEFBF4 <ECB?P;B64-
A<S; 5B?PLB9 >B?<K9-
EF6B B5GK4RM97B @4F9-
D<4?4. 3D 4A<@4J<S < 
8<A4@<>4; 
ý B5M<9 <AEFDG@9AFO 
4A<@4J<<; A4EFD4<649-
@O= <AF9DH9=E, D45B-
K<= CDBJ9EE < >BA69=9D; 
ý 3D @B89?<DB64A<9, 
F9>EFGD<DB64A<9 < QH-
H9>FO. 

ý A9 CB8IB8<F 8?S E>G?PCFG-
D<DB64A<S ?R89= < :<6BF-
AOI. 6OEB>4S J9A4 A4 CDB-
H9EE<BA4?PAO= C4>9F. 

4 Blender 3 CDBH9EE<BA4?PAB9 
E6B5B8AB9 < BF>DOFB9 CDB-
7D4@@AB9 B59EC9K9A<9 8?S EB-
;84A<S FDUI@9DAB= >B@CPR-
F9DAB= 7D4H<><, 6>?RK4RM99 
6 E95S ED98EF64 @B89?<DB64-
A<S, E>G?PCF<A74, 4A<@4J<<, 
E<@G?SJ<<, D9A89D<A74, CBEFB-
5D45BF>< < @BAF4:4 6<89B EB 
;6G>B@, >B@CBAB6>< E CB@B-
MPR «G;?B6», 4 F4>:9 EB;84A<S 
2D-4A<@4J<=. 

#B889D:<649@O9 HBD@4FO: 
OBJ, FBX, PLY, STL. 

ý 5OEFDBF4; 
ý HGA>J<BA4?PABEFP; 
ý GA<69DE4?PABEFP; 
ý 5OEFDO= 6AGFD9AA<= 
D9A89D9D; 
ý 86<:B> EEVEE, CB;-
6B?SRM<= 6 D9:<@9 D9-
4?PAB7B 6D9@9A< CDB-
E@4FD<64FP 6E9 F9>-
EFGDO < A4?B:9AAO9 
QHH9>FO. 

ý K4EFO9 B5AB6?9A<S; 
ý E?B:ABEFP 6 BE6B9A<< <A-
EFDG@9AFB6. 
 

5 Autodesk Maya 3 @AB7BHGA>-
J<BA4?PAO= 7D4H<K9E><= 3D 
D984>FBD, >BFBDO= CB;6B?S9F 

ý BF>DOFBEFP <EIB8-
AB7B >B84; 

ý <AF9DH9=E 4A7?<=E><=, 
BFEGFEF6<9 DGEE>BS;OKAB= 
69DE<<; 
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7 !4;64A<9/"C<E4A<9 #?REO  <AGEO 

D9L4FP E?B:AO9 ;484K< CB EB-
;84A<R 4A<@4J<<, @B89?<DB-
64A<S, D9A89D<A74, >B@CB;<-
F<A74 < EB;84A<S 8<A4@<>< A4 
D4EL<DS9@B= 7D4H<K9E>B= 
C?4FHBD@9. 
#B889D:<649@O9 HBD@4FO: 
3DS, OBJ 

ý 6OEB>B>4K9EF69AAO9 
4A<@4J<<; 
ý 6B;@B:ABEFP CB889D-
:<64FP E4@O9 CBCG?SD-
AO9 @G?PF<@98<=AO9 
HBD@4FO; 
ý @B:AB EB;8464FP C?4-
64RM<9 ;47B?B6>< < ?B-
7BF<CO; 
ý D984>FBD G;?B6; 
ý 5B?PLB9 >B?<K9EF6B 
6<89B-GDB>B6, >BFBDO9 
@B7GF CBE@BFD9FP 6E9 
:9?4RM<9; 
ý BCF<@<;4J<S > D4-
5BF9 6 ED989 Windows 
10-11. 

ý J9A4: BF 205 8B??4DB6 6 
@9ESJ; 
ý 6OEB><= GDB69AP E<EF9@-
AOI FD95B64A<=; 
ý A9 CB889D:<649F D45BFG E 
32-D4;DS8AO@< E<EF9@4@<. 

 

&4><@ B5D4;B@, A4 BEAB69 CD98EF46?9AAB= ED46A<F9?PAB= I4D4>F9D<EF<>< 6 
F45?<J9, @O BCD989?<?<, KFB 8?S EB;84A<S 3D-B5N9>FB6 �GAO A4@ CB8IB8<F CDB-
7D4@@4 Blender. !<:9 @O CD98?4749@ �4@ CD<@9D EB;84A<S B5N9>F4 6 6O5D4AAB@ 
CDB7D4@@AB@ B59EC9K9A<< (E@. F45?. 4). 

&45?<J4 4 
%B;84A<9 3D B5N9>F4 6 CDB7D4@@9 Blender 

 
,47 "C<E4A<9 %>D<ALBF 

1 

%B;849@ C?BE>BEFP. 
�9?49@ 99 D4;@9DB@ 150x200x0.1. 

 

2 

!4:<@49@ >?46<LG TAB < C9D9-
>?RK49@ES 6 D9:<@ D984>F<DB64-
A<S. 
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,47 "C<E4A<9 %>D<ALBF 

3 

� D9:<@9 D984>F<DB64A<S A4:<-
@49@ EBK9F4A<9 >?46<L Ctrl+R < 
EB;849@ 300 D4;D9;B6 CB EFBDBA4@. 

 

4 

�4F9@ ;4IB8<@ 6 D9:<@ E>G?P-
CF<A74 < A4K<A49@ H4AF4;<DB64FP. 

 

5 

�9?49@ EF9AG. %B;849@ >G5. 

 

6 

�4849@ >G5G D4;@9DO 1x200x50 

 

7 

�4IB8<@ 6 D9:<@ E>G?PCF<A74 < 
A4:<@49@ A4 >ABC>G Box Trim, ;4-
F9@ 6 ?R5B@ @9EF9 A4 A4L9= EF9A9 
89?49@ BF69DEF<S.  

8 

&9C9DP ;4IB8<@ 6 D9:<@ D984>F<-
DB64A<S < EB;849@ J<?<A8D, ;4F9@ 
CB6BD4K<649@ 97B A4 90° < 89?49@ 
8?<AB= >4> A4L4 EF9A4. #4D4?-
?9?PAB G84?S9@ CB?B6<AG CB?<7B-
AB6. 

 

9 

%B;849@ C?BE>BEFP < 89?49@ CB8IB-
8SM97B A4@ D4;@9D4. 

 

10 

%B98<AS9@ 89F4?< 6 B8<A CDB9>F, 
CDB<;6B8<@ BF?48>G EB98<A<F9?P-
AOI Q?9@9AFB6. 

 
 

 



 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

75 

 

2.3. %5BD>4 < CDB7D4@@<DB64A<9 @B89?< �GABIB84. 
�?S CDB7D4@@<DB64A<S 5?B>4 GCD46?9A<S 5O?4 <ECB?P;B64A4 CDB7D4@@4 

LEGO MINDSTORMS Education EV3, 4 >BA>D9FAB CDB7D4@@A4S ED984 D4;D45BF>< 
LabVIEW (E@. D<E.11). 

 
$<E. 11. #DB7D4@@A4S ED984 D4;D45BF>< LabVIEW 

 

LabVIEW 3 QFB CDB7D4@@A4S ED984 D4;D45BF><, >BFBD4S CD96D4M49F ?R5B= 
GK95AO= >BAFDB??9D LEGO MINDSTORMS 6 CB?ABHGA>J<BA4?PAGR <A:9A9DAGR 
< A4GKAB-CDB9>FAGR B5GK4RMGR EF4AJ<R. #DB7D4@@AB9 B59EC9K9A<9 D4;D45BF4AB 
EC9J<4?PAB 8?S <ECB?P;B64A<S E C?4FHBD@B= LEGO Education, < CD98EF46?S9F EB-
5B= B5GK4RM<= <AEFDG@9AF, >BFBDO= CB@B749F L>B?PA<>4@ < EFG89AF4@ CDB7D4@-
@<DB64FP 5?B> GCD46?9A<S BF LEGO MINDSTORMS 3 NXT <?< EV3 (E@. D<E. 12). 

 
$<E. 12. #DB7D4@@AO9 5?B>< (>B8) �GABIB84 

 

LabVIEW <@99F <AFG<F<6AB CBASFAO= 7D4H<K9E><= <AF9DH9=E CDB7D4@@<-
DB64A<S < 6B;@B:ABEFP CB8>?RK9A<S > FOESK4@ 84FK<>B6, CD<5BDB6 < E<EF9@, 
CB?P;B64F9?< 6E9I GDB6A9= @B7GF 5OEFDB CDB9>F<DB64FP E?B:AO9 < @BMAO9 CDB-
9>FO 8?S DB5BFBF9IA<><, KFB 89?49F QFG C?4FHBD@G <894?PAB= 8?S A4G><, <A:9A9-
D<< < B5D4;B64A<S. 

#B8DB5AB D4EC<L9@ 4?7BD<F@ CDB7D4@@<DB64A<S 6 CDB7D4@@9 LabVIEW, >B-
FBDO= EBEFB<F <; FDUI J<>?B6, 86GI CDB@9:GFBKAOI 89=EF6<= < BEAB6AB7B J<>?4. 
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$<E. 13. *<>? 86<:9A<9 CB >DG7G 

 

#9D6O= J<>? 3 86<:9A<9 CB >DG7G (E@. D<E. 13). #9D6O= J<>? BF69K49F ;4 86<-
:9A<S B5N9>F4 CB KUDAB@G >DG7G < 8?S 6O9;84 <; QFB7B >DG74. %4@ J<>? 89?<FES A4 
864 89=EF6<S. #9D6B9 BF69K49F ;4 86<:9A<9 CB >DG7G. �FBDB9 :9 ;4 6O9;8 <; >DG74. 

�9=EF6<9 C9D6B9 CDB69DS9F SD>BEFP J69F4 CB8 B5N9>FB@. �E?< BAB 8BEF4FBKAB 
SD>B, FB B5N9>F CB6BD4K<649F A4?96B, 9E?< A98BEF4FBKAB SD>B 3 FB A4B5BDBF, 
A4CD46B. 

�9=EF6<9 6FBDB9 BEF4A46?<649F >B?UE4 < 6OIB8<F <; J<>?4, ;4CGE>4S CDB@9-
:GFBKAO9 89=EF6<S. 

�O5BD 89=EF6<S ;46<E<F BF A4?<K<S C9D98 B5N9>FB@ CD9CSFEF6<S. �FBDB9 
89=EF6<9 BF A4?<K<S, C9D6B9 BF BFEGFEF6<S. 

 

 
$<E. 14. "5N9;8 CD9CSFEF6<S 

 

�64 CDB@9:GFBKAOI 89=EF6<S 3 B5N9;8 CD9CSFEF6<S (E@. D<E. 14). �64 89=-
EF6<S D4;89?SRFES @9:8G EB5B= C4G;B= 6 B8AG E9>GA8G (C9EBKAO9 K4EO 6 :U?FB= 
D4@>9).  #9D6B9 89=EF6<9 BF69K49F ;4 C9D986<:9A<9 A4;48, 4 6FBDB9 ;4 CB6BDBF 6 
J9AFD >DG74. "54 89=EF6<S 6OCB?ASRFES CBE?98B64F9?PAB. 
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$<E. 15. *<>? D4E>DOF<9 54;O 

 

�FBDB= J<>? 3 D4E>DOF<9 54;O (E@. D<E. 15). �FBDB= J<>? BF69K49F ;4 86<:9-
A<9 8B ;9?UAB= C?4FHBD@O < BEF4AB6>< A4 A9=. *<>? F4> :9, >4> < C9D6O=, D4;89?UA 
A4 864 89=EF6<S.  

#9D6B9 89=EF6<9 CDB8B?:49F 86<:9A<9 6C9DU8. �FBDB9 89=EF6<9 BEF4A46?<-
649F B5N9>F < D4E>DO649F 54;G (E@. D<E. 16), 6OIB8S <; J<>?4. 

 
$<E. 16. �B@CBA9AF, BF69K4RM<= ;4 D4E>DOF<9 54;O 

 

�O5BD 89=EF6<S ;46<E<F BF J69F4, A4IB8SM97B CB8 B5N9>FB@. #D< ;9?UAB@ 
6OCB?AS9FES 89=EF6<9 6FBDB9, CD< ?R5B@ 8DG7B@ 3 C9D6B9. 

 
$<E. 17. *<>? E>DOF<9 < 6B;6D4M9A<9 

 

*<>? FD9F<= 3 E>DOF<9 < 6B;6D4M9A<9 (E@. D<E. 17). �4AAO= J<>? B8<A <; E4-
@OI E?B:AOI. "A EB89D:<F 6 E959 9MU B8<A J<>?. !9E@BFDS A4 FB, KFB ;89EP 9EFP 
C9D9>?RK4F9?P, >4> < 6 8DG7<I J<>?4I, 89=EF6<S ;89EP 6O89?SRFES FB?P>B 6B 6?B-
:9AAB@. #D<K<A4 QFB7B 6 FB@ 3 KFB, 9E?< C9D98 B5N9>FB@ A9F CD9CSFEF6<S, FB BA 
A<K97B A9 89?49F. 
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�E?< C9D98 B5N9>FB@ CBS6?S9FES CD9CSFEF6<9, FB 54;4 E>DO649FES < ;4CGE>4-
9FES 6?B:9AAO= J<>?, >BFBDO= G:9 D4;89?S9FES A4 864 89=EF6<S. 

#9D6B9 89=EF6<9 3 B5N9>F BEF4A46?<649FES < 6OIB8<F <; J<>?4 (6?B:9AAB7B), 
4 CBFB@ < <; FD9FP97B (F. 9. BEAB6AB7B). 

�FBDB9 89=EF6<9 3 B5N9>F CDB8B?:49F 86<:9A<9. 
�9=EF6<S 6O5<D49FES BCSFP :9 CB J69FG CB8 B5N9>FB@. �E?< J69F 3 KUDAO=, 

FB ;4CGE>49FES C9D6B9 89=EF6<9. �E?< ?R5B= 8DG7B= 3 6FBDB9 89=EF6<9. 
 

�4>?RK9A<9 

%B;84A<9 D94?PAB7B B5N9>F4 �GABIB8, QFB 8BDB7BEFBSM<= < F9IA<K9E>< 
E?B:AO= CDBJ9EE. $94?<;B64FP F4>B= @4ELF45AO= CDB9>F 6 D4@>4I B5D4;B64F9?P-
AB7B CDBJ9EE4 E?B:AB. !4 E97B8ASLA<= 89AP A9F K9F><I 4?7BD<F@B6 8?S EB;84A<S 
�GABIB84 (D4;D45BF>< E>DOFO >4> 7BEG84DEF69AA4S F4=A4), BCD989?9AO @4F9D<4?O, 
AB 6 D4@>4I L>B?PAB7B CDB9>F4, <ECB?P;B64A<9 F4><I @4F9D<4?B6 A9 CD98EF46?S-
9FES 6B;@B:AO@. 

#DB6989AAB9 <EE?98B64A<9 5O?B A4CD46?9AB A4 D4;D45BF>G DB5BFBF9IA<K9-
E>B= @B89?< «�GABIB8» A4 54;9 >BAEFDG>FBD4 Lego Mindstroms EV3 E <ECB?P;B64-
A<9@ 488<F<6AOI F9IAB?B7<=, 6 D9;G?PF4F9 >BFBDB7B G84?BEP CD<=F< > E?98GRM<@ 
6O6B84@. 

1. $B5BFBF9IA<>4 6 >BE@<K9E>B= EH9D4 CD<@9AS9FES 846AB. �EFBD<S CB>BD9-
A<S ECGFA<>4 ;9@?< �GAO CB>4;O649F, KFB <AF9D9E A4GKAB7B EBB5M9EF64 %%%$, 4 6 
84?PA9=L9@ $BEE<<, CDB8B?:49FES < 6 A4L9 6D9@S. $4;D45BF4A4 >BAJ9CJ<S <EE?9-
8B64A<S < BE6B9A<S �GAO. �4AA4S >BAJ9CJ<S CD98CB?4749F 3 QF4C4, >BFBDO9 5G8GF 
CDBIB8<FP 8B 2040 7B84: C9D6O= QF4C (202132025 77.) 3 «�O?4;>4»; 6FBDB= QF4C 
(202532035 77.) 3 «(BDCBEF»; FD9F<= QF4C (CBE?9 2035 7B84) 3 «�4;4». 

2. �88<F<6AO9 F9IAB?B7<< 6 >BE@<K9E>B= EH9D9 CB;6B?SRF ECDB9>F<DB64FP 
B5BDG8B64A<9 5G8GM97B, GE>BDSS CDBJ9EEO CDB<;6B8EF64 < F9EF<DB64A<S, A9 CB8-
69D74S ;8BDB6P9 K9?B69>4 BC4EABEF<. 

3. #DB698S ED46A<F9?PAGR I4D4>F9D<EF<>G, @O CD<L?< > 6O6B8G, KFB 8?S EB-
;84A<S @B89?< «�GABIB8» D4J<BA4?PA99 <ECB?P;B64FP >BAEFDG>FBD Lego 
Mindstorms EV3. !4 BEAB69 CD98EF46?9AAB= ED46A<F9?PAB= I4D4>F9D<EF<>< CDB-
7D4@@ 8?S 3D-@B89?<DB64A<S, @O BCD989?<?<, KFB 8?S EB;84A<S 3D-B5N9>FB6 �GAO 
A4@ CB8IB8<F CDB7D4@@4 Blender. 

4. � CDBJ9EE9 EB;84A<S DB5BFBF9IA<K9E>B= @B89?< «�GABIB8» @O BCD989-
?<?< EJ9A4D<< <ECB?P;B64A<S, CBEFDB<?< < A4C9K4F4?< A4 CD<AF9D9 3D-B5N9>FO 
�GAO, EBEF46<?< <AEFDG>J<R 8?S CDB7D4@@<DB64A<S GEFDB=EF64, GK<FO64RMGR 
>BAJ9CJ<R EJ9A4D<S <ECB?P;B64A<S @B89?<.  

� 84?PA9=L9@ @O C?4A<DG9@ CDB8B?:<FP D45BFG A48 CDB9>FB@. "8A<@ <; 
A4CD46?9A<= 5G89F, QFB <;@9A9A<9 @4F9D<4?B6 @B89?< «�GABIB8», GE<?9A<9 >BA-
EFDG>J<< < EB;84A<9 GA<69DE4?PAB7B CDB7D4@@AB7B >B84. #B6OE<6 CDBKABEFP >BA-
EFDG>J<<, CGFU@ <;@9A9A<S @4F9D<4?B6, @O E@B:9@ CD98?B:<FP E6B< A4D45BF>< 
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7BEG84DEF69AAB= >BDCBD4J<< CB >BE@<K9E>B= 89SF9?PABEF< «$BE>BE@BE», 6A9ES 
E6B< <89< 6 >BAJ9CJ<R <EE?98B64A<S < BE6B9A<S �GAO. 

 

%C<EB> ?<F9D4FGDO 

1. �AF<CGL<A4 �. %. «�EFBD<K9E><9 4EC9>FO D4;6<F<S >BE@<K9E>B= DB5BFB-
F9IA<><: BF C<BA9DB6 >BE@BA46F<>< 8B EB6D9@9AABEF<» �AAB64J<BAA4S A4G>4, N. 

1-1, 2022, C. 10-13. 

2. �FB96 �. �., «�A4?<; C9DEC9>F<6 CD<@9A9A<S 488<F<6AOI F9IAB?B7<= 6 D4-
>9FBEFDB9A<<» �9EFA<> A4G><, �OC. 3, N. 3 (36), 2021, C. 102-112. 

3. �<AB7D48B64  .�., 1=;?9D #.#. #�$%#��&��/ "%�"�!�3 �"% "%� 

// Norwegian Journal of Development of the International Science. 2021. N 56-1. URL: 

https://cyberleninka.ru/article/n/perspektivy-osvoeniya-kosmosa (84F4 B5D4M9A<S: 
02.02.2023). 

4. �G8BDB6 �. �. «$B5BFBF9IA<K9E><9 E<EF9@O >BE@<K9E>B7B A4;A4K9A<S» 
�BE@<K9E>4S F9IA<>4 < F9IAB?B7<<, N. 3 (38), 2022, C. 66-81. 

5. �D@B?B6 �. �., " DB?< CDB@OL?9AAB= DB5BFBF9IA<>< 6 D4;6<F<< CDB@OL-
?9AABEF< $BEE<< // �AAB64J<<, N 10 (252), 2019, %. 127-129. 

6. �9?9;AS>B6 �. �., "�6FB@4FO <;GK4RF ?GAG" �B;8GLAB->BE@<K9E>4S 
EH9D4, N. 1 (110), 2022, %. 94-103. 

7. �<?<A4 �. 2.,  <DB6B= DOAB> DB5BFBF9IA<><: EBEFBSA<9 < C9DEC9>F<6O 

// %BJ<4?PAO9 < 7G@4A<F4DAO9 A4G><: "F9K9EF69AA4S < ;4DG59:A4S ?<F9D4FGD4. 
%9D. 2, 1>BAB@<>4: $9H9D4F<6AO= :GDA4?, N 1, 2020, C. 118-126. 

8. �4=J964 %. �., «$4;6<F<9 B5D4;B64F9?PAB= DB5BFBF9IA<><: CDB5?9@O < 
C9DEC9>F<6O» "5D4;B64A<9 < A4G>4, �OC. 24, N. 2, 2022, C. 84-115. 

9. �E@4<?B6 �.  ., «�A98D9A<9 B5D4;B64F9?PAB= DB5BFBF9IA<>< < 3D @B89-
?<DB64A<S 6 B5M9B5D4;B64F9?PAB= L>B?9» Sciences of Europe, N. 83-3, 2021, C. 26-

29. doi:10.24412/3162-2364-2021-83-3-26-29 

10. �9BAB6 �. �., «#BEFBSAA4S ?GAA4S EF4AJ<S >4> CD<BD<F9F $BEE<< 6 BE6B-
9A<< D9EGDEB6 >BE@BE4» �B;8GLAB->BE@<K9E>4S EH9D4, N. 4 (109), 2021, C. 56-67. 

11. $4I@4F:BA '. �., «"EB59AABEF< B5D4;B64F9?PAB= DB5BFBF9IA<><» Aca-

demic research in educational sciences, �OC. 3, N. Special Issue 2, 2022, C. 62-69. 

12. %GE?B64 ". 2., «�DI<F9>FGDAO9 8<EF4AJ<BAAO9 @9FB8O <EE?98B64A<S 
?GAAB= CB69DIABEF<» Architecture and Modern Information Technologies, N. 4 (57), 

2021, %. 235-244. doi:10.24412/1998-4839-2021-4-235-244 

13. (DB?B64 �. �., «�EFBD<S, F9>GM99 EBEFBSA<9 < C9DEC9>F<6O D4;6<F<S 
488<F<6AOI F9IAB?B7<=» !4GKAO9 <;69EF<S, N. 29, 2022, C. 198-201. 

14. ,48D<A �. �., 'K95AB9 CBEB5<9 CB CDB7D4@@<DB64A<R 6 ED989 Lego 

Mindstorms EV3: GK. CBEB5<9, �B?C4L96B, 2017, 40 E. 
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*���!�$�+�%��� &��� �"�$'� !�% 

 

�>=520 .. %., ABC45=B:0 3@C??O 307 '�  
$C:>2>48B5;8: �OG:>20 �.�, ?@5?>4020B5;P 

(>:8=0 ".�., ?@5?>4020B5;P 
��#"' %" «!86=5B038;PA:89 B5E=8:C<  

<5B0;;>>1@010BO20RI8E ?@>872>4AB2 8 A5@28A0» 

�6989A<9 

!9 >4:8O= K9?B69> E A4K4?4 E6B97B B5D4;B64F9?PAB7B CGF< ;A49F, >4>GR CDB-
H9EE<R BA 6O59D9F 6 5G8GM9@, AB 9E?< <;A4K4?PAB BF69FEF69AAB BFA9EF<EP > <;G-
K9A<R @4F9@4F<><, FB >4:8O= EFG89AF E@B:9F B59EC9K<FP E95S A9B5IB8<@O@< ;A4-
A<S@<, G@9A<S@< < >4K9EF64@<, >BFBDO9 A9B5IB8<@O 6 97B 84?PA9=L9= CDBH9EE<-
BA4?PAB= 89SF9?PABEF<. �98P A9 EGM9EF6G9F D45BFO, 6 >BFBDOI A9 CD<@9AS?<EP 5O 
@4F9@4F<K9E><9 ;A4A<S. 

�O5D4AA4S @AB= F9@4 <EE?98B64F9?PE>B= D45BFO ECBEB5EF6G9F E<EF9@4F<;4-
J<< ;A4A<= B J<?<A8D<K9E><I CB69DIABEFSI, CB>4;O649F <I CD<@9A9A<9 6B 6E9I 
6<84I 89SF9?PABEF< K9?B69>4 < @B9= 5G8GM9= CDBH9EE<<. 

#B87BFB6>4 84AAB7B D9H9D4F4 ECBEB5EF6G9F 6E9EFBDBAA9@G ;A4>B@EF6G E ?<-
F9D4FGDB= CB <;5D4AAB= F9@9, EB;849F 6B;@B:ABEFP >B@C?9>EAB <ECB?P;B64FP CD<-
B5D9F9AAO9 A46O>< D45BFO E <EFBKA<>4@<, D4;6<649F E4@BEFBSF9?PABEFP @OL?9-
A<S, G@9A<9 A4 A4GKAB= BEAB69 4A4?<;<DB64FP S6?9A<S 89SF9?PABEF< < 89?4FP 6O-
6B8O. $9H9D4F S6?S9FES B8AB= <; HBD@ G7?G5?9AAB7B <;GK9A<S C9D6B<EFBKA<>B6, 
CD<@9A9A<S CB?GK9AAOI ;A4A<= 6 CB6E98A96AB= :<;A< < A4 CDB<;6B8EF69AAB= 
CD4>F<>9. 

�;GK<6 J<?<A8D<K9E><9 CB69DIABEF<, 789 BA< 6EFD9K4RFES 6 CD<DB89, 6 4D-
I<F9>FGD9 @B97B 7BDB84 < 6 @B9= 5G8GM9= CDBH9EE<< @9FB8B@ E4@BEFBSF9?PAB7B 
CB<E>4 < 4A4?<;4 @4F9D<4?4 CB 84AAB= F9@9, @AB= 5O?< CB8B5D4AO HBFB7D4H<< E 
8BEFBCD<@9K4F9?PABEFS@< 7BDB84 !<:A97B &47<?4, EB89D:4M<@< 6 E6B9= 4DI<F9>-
FGD9 Q?9@9AFO J<?<A8D<K9E><I CB69DIABEF9=, A9B5OKAO9 HBFB J<?<A8DB6 6 CD<-
DB89 < 6 @B9= 5G8GM9= CDBH9EE<<. � F4>:9 EBEF46?9A4 CD9;9AF4J<S. 

�4AA4S F9@4 4>FG4?PA4, CBFB@G KFB ;A4A<9 B5?4EF9= 9U CD<@9A9A<S 849F EF<-
@G? > <;GK9A<R J<?<A8D<K9E><I CB69DIABEF9=.  

�OL9E>4;4AAB9 < B5GE?B6<?B 6O5BD F9@O <EE?98B64F9?PE>B7B CDB9>F4: «*<-
?<A8D<K9E><9 F9?4 6 CDBH9EE<< >BAFDB?UD4 EF4ABKAOI E?9E4DAOI D45BF». 

 "5N9>F <EE?98B64A<S: J<?<A8D<K9E><9 CB69DIABEF< 6 @B9= EC9J<4?PABEF<. 
#D98@9F <EE?98B64A<S: CD<@9A9A<9 @4F9@4F<>< 6 D4;?<KAOI B5?4EFSI. 
*9?P: BEB;A4A<9 64:ABEF< @4F9@4F<>< 6 @B9= EC9J<4?PABEF< < CB6E98A96AB= 

:<;A<.  
�?S 8BEF<:9A<S CBEF46?9AAB= J9?< 5O?< CBEF46?9AO E?98GRM<9 ;484K<:  
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1. �;GK<FP ?<F9D4FGDG < A4=F< <AHBD@4J<R B CD<@9A9A<< ;A4A<= B J<?<A-
8D<K9E><I CB69DIABEFSI 6 CD<DB89, 4DI<F9>FGD9 7BDB84 !<:A<= &47<? < @B9= 5G-
8GM9= EC9J<4?PABEF<; 

2. �;GK<FP ?<F9D4FGDG < A4=F< <AHBD@4J<R, CB8F69D:84RMGR <?< BCDB69D-
74RMGR A4L9 CD98CB?B:9A<9;  

3. %B;84FP CD9;9AF4J<R. 
#DB5?9@4 <EE?98B64A<S: AG:AB ?< ;A4A<9 F9@O «*<?<A8D» EC9J<4?<EFG 

'CD46?9A<9 >4K9EF6B@ CDB8G>J<<, CDBJ9EEB6 < GE?G7 (CB BFD4E?S@)?  
�<CBF9;4 <EE?98B64A<S: 9E?< @O IBF<@ 5OFP GEC9LAO@< 6 5G8GM9= CDBH9E-

E<BA4?PAB= 89SF9?PABEF<, FB @O 8B?:AO <;GK4FP < ;A4FP @4F9@4F<>G, 6 K4EFABEF< 
F9@G «*<?<A8D<K9E><9 CB69DIABEF<». 

#D4>F<K9E>4S ;A4K<@BEFP: 8?S EFG89AFB6: CB@B:9F CB6OE<FP <AF9D9E > BE6B-
9A<R 79B@9FD<< < 8B5<FPES ;A4K<@OI D9;G?PF4FB6, >BFBDO9 CB@B7GF <@ EF4FP 
GEC9LAO@< 6 E6B9= 5G8GM9= CDBH9EE<BA4?PAB= 89SF9?PABEF<; 8?S CD9CB8464F9?S: 
6B;@B:ABEFP <ECB?P;B64FP 6 >4K9EF69 8BCB?A<F9?PAB7B @4F9D<4?4 A4 GDB>4I E J9-
?PR @BF<64J<< > <;GK9A<R @4F9@4F<><. 

 $45BF4 EBEFB<F: B7?46?9A<9; 66989A<9; BEAB6A4S K4EFP, EBEFBSM4S <; 86GI 
7?46; ;4>?RK9A<9; EC<EB> ?<F9D4FGDO. 

 

1 "%!"�!/� %����!�3 " *���!�$�) 

1.1 #BASF<S < BCD989?9A<S 
*<?<A8D 3 F9?B, >BFBDB9 B7D4A<K9AB J<?<A8D<K9E>B= CB69DIABEFPR E ;4-

@>AGFB= A4CD46?SRM9= < 86G@S C4D4??9?PAO@< C?BE>BEFS@<, C9D9E9>4RM<@< B5-
D4;GRM<9 84AAB= CB69DIABEF< (D<E.1). 

 

$<EGAB> 1. - *<?<A8D 

*<?<A8D<K9E>4S CB69DIABEFP4 CB69DIABEFP, >BFBD4S B5D4;G9FES 86<:9A<9@ 
CDS@B= ?<A<< 68B?P A9>BFBDB= >D<6B=. #DS@GR A4;O64RF B5D4;GRM9= J<?<A8D<-
K9E>B= CB69DIABEF<-m, 4 >D<6GR ?<A<R 4A4CD46?SRM9= J<?<A8D<K9E>B= CB69DI-
ABEF< 3L(D<E.2). 
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$<EGAB> 2. 3 *<?<A8D<K9E>4S CB69DIABEFP 

1.2 �<8O J<?<A8DB6 
%4@O= CDBEFB= < D4ECDBEFD4AUAAO= 6<8 J<?<A8D4 3 >DG7B6B=. �7B B5D4;GRF 

864 CD46<?PAOI >DG74, 6OEFGC4RM<I 6 DB?< BEAB64A<=(D<E.1). !B 6@9EFB A<I @B-
7GF 5OFP < 8DG7<9 H<7GDO (D<E.2). 

 
$<EGAB> 1. �DG7B6B= J<?<A8D 

 
$<EGAB> 2. !9 >DG7B6B= J<?<A8D 

 

"EAB64A<S J<?<A8DB6 @B7GF B5D4;B6O64FP (>DB@9 >DG7B6) Q??<CEO, 8DG7<9 
;4@>AGFO9 H<7GDO. !B J<?<A8D @B:9F <@9FP A9 B5S;4F9?PAB ;4@>AGFGR HBD@G. 
!4CD<@9D, BEAB64A<9@ J<?<A8D4 @B:9F E?G:<FP C4D45B?4, 7<C9D5B?4, 8DG74S BF-
>DOF4S HGA>J<S. &4>B= J<?<A8D 5G89F BF>DOFO@ (D<E.3.1.-3.2.) <?< D4;69DAGFO@ 
(D<E.4.1-4.2.).  

 
$<EGAB> 3.1. 3 "F>DOFO= >DG7B6B= J<?<A8D. 
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$<EGAB> 3.2. 3 "F>DOFO= Q??<CF<K9E><= J<?<A8D. 

 

 
$<EGAB> 4.1. 3 �<C9D5B?<K9E><= D4;6UDAGFO= J<?<A8D. 

 
$<EGAB> 4.2. 3 #4D45B?<K9E><= D4;6UDAGFO= J<?<A8D. 

 

#B G7?G A4>?BA4 B5D4;GRM<I > BEAB64A<S@ J<?<A8DO @B7GF 5OFP CDS@O@< 
<?< A4>?BAAO@<. ' CDS@B7B J<?<A8D4 B5D4;GRM<9 EFDB7B C9DC9A8<>G?SDAO C?BE-
>BEF< BEAB64A<S. (D<E.5). �E?< 84AAO= G7B? BF?<K49FES BF 90°, J<?<A8D 3 A4>?BA-
AO= (D<E.6).  

 
$<EGAB> 5. 3 #DS@B= J<?<A8D. 
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$<EGAB> 6. 3 !4>?BAAO= J<?<A8D. 

 

1.3 (BD@G?O 8?S D4EKUFB6 
#?BM48P 5B>B6B= CB69DIABEF< CDS@B7B >DG7B6B7B J<?<A8D4: 

S5B> = 2ÃRH 

#?BM48P CB?AB= CB69DIABEF< CDS@B7B >DG7B6B7B J<?<A8D4: 
S = S5B> + 2SBEA = 2ÃR(H + R) 

"5N9@ CDS@B7B >DG7B6B7B J<?<A8D4: 
V = SBEAH = ÃR2H 

#DS@B= >DG7B6B= J<?<A8D EB E>BL9AAO@ BEAB64A<9@ ?<5B >D4F>B E>BL9A-
AO= J<?<A8D BCD989?SRF E CB@BMPR D48<GE4 BEAB64A<S R, @<A<@4?PAB= 6OEB-
FOh1< @4>E<@4?PAB= 6OEBFOh2. 

 
#?BM48P 5B>B6B= CB69DIABEF< E>BL9AAB7B J<?<A8D4: 

S5B> = ÃR(h1 + h2) 

#?BM48P BEAB64A<= E>BL9AAB7B J<?<A8D4: 

SBEA.=ÃR2+ ÃR:þ2 + (/1 2 /2  2 )2
 

#?BM48P CB?AB= CB69DIABEF< E>BL9AAB7B J<?<A8D4: S =S5B>+ SBEA.=ÃR[/1 + /2  + þ + :þ2 + (/1 2 /2  2 )2] 

"5N9@ E>BL9AAB7B J<?<A8D4: 
V = ÃR2(h1 + h2)/2 

789: 
R-D48<GE BEAB64A<S >DG7B6B7B J<?<A8D4; 
L- B5D4;GRM4S J<?<A8D4; 
H- 6OEBF4 J<?<A8D4; 

https://www.calc.ru/Perimetry-Figur-Perimetr-Kruga-Dlina-Okruzhnosti.html
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h1, h2-6OEBFO E>BL9AAB7B J<?<A8D4; 
SBEA - C?BM48P BEAB64A<S; 
S5B> - C?BM48P 5B>B6B= CB69DIABEF<; 
S- C?BM48P CB?AB= CB69DIABEF<; 
V-B5N9@ J<?<A8D4. 

 

2 *���!�$/ �"�$'� !�% 

2.1 *<?<A8D<K9E><9 CB69DIABEF< 6 CD<DB89 
'FD9AASS 7?BD<S CD98EF46?S9F EB5B= >D4=A9 D98>B9 < G8<6<F9?PAB >D4E<6B9 

@9F9BDB?B7<K9E>B9 S6?9A<9, >BFBDB9 CDBS6?S9FES 6 6<89 B5?4>B6, A45?R849@OI 
>4:8B= 69EAB= A4 E969D9 �6EFD4?<< 6 ;4?<69 �4DC9AF4D<S. �;69EFAB ?<LP FB, KFB 
B5D4;G9FES GFD9AASS 7?BD<S, >B784 CBFB> 6?4:AB7B < IB?B8AB7B 6B;8GI4 6EFD9K4-
9FES E F9@ D4=BAB@ 4F@BEH9DO, 789 6OL9 6OEBF4 < F9@C9D4FGD4 6B;8GI4. 'K9AO@ 
G84?BEP B5NSEA<FP EFB?P CD<KG8?<6GR HBD@G B5?4>B6 3 6B;8GI 6C9D98< 7?BD<< 
86<:9FES 669DI, 6 FB 6D9@S >4> 6B;8GLAO9 CBFB><, BEF46L<9ES ;4 B5?4>B@, EFD9-
@SFES 6A<;. �@9AAB 5?47B84DS F4>B@G >DG7B6BDBFG B5?4>B >4> 5O ;4>DGK<649F, KFB 
A9 FB?P>B CD<849F 9@G HBD@G J<?<A8D4, AB < ;4EF46?S9F 6D4M4FPES CB >DG7G. 
(D<E.2.1.1) 

 

 
$<EGAB> 2.1.1 3 "5?4>4 6 HBD@9 J<?<A8D4 

 

�96<?;-&4GQD <?< �4LAS �PS6B?4 3 C4@SFA<> CD<DB8O 6 HBD@9 J<?<A8D4 A4 
F9DD<FBD<< LF4F4 �4=B@<A7, %,�. #D98EF46?S9F EB5B= @BAB?<F 6G?>4A<K9E>B7B 
CDB<EIB:89A<S 6OEBFB= 1556 @ A48 GDB6A9@ @BDS < BFABE<F9?PAB= 6OEBFB= 386 @. 
36?S9FES EF4D9=L<@ «A4J<BA4?PAO@ @BAG@9AFB@» %,�, CB?GK<6L<@ E6B= EF4FGE 
BF CD9;<89AF4 &9B8BD4 $G;69?PF4 24 E9AFS5DS 1906 7B84. �4LAS �PS6B?4 B5D4;B64-
?4EP <; @47@4F<K9E>B7B D4EC?464, >BFBDO= CB8AS?ES <; 7?G5<A �9@?< < ;4EFO? 6 
6<89 <;SMAOI >B?BAA. �B;D4EF �96<?;-&4GQD BJ9A<649FES BF 225 8B 195 @<??<BAB6 
?9F. �@9M4RM<9 CBDB8O CD98EF46?9AO F9@AB->D4EAO@< C9EK4A<>4@<, 4?96D<F4@< 
EB E?4AJ96O@< CDBE?B=>4@< (D<E.2.1.2). 

https://www.calc.ru/Ploshchadi-Figur-Ploshchad-Kruga.html
https://www.calc.ru/Obyemy-Figur-Obyem-Tsilindra.html
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$<EGAB> 2.1.2 3 #4@SFA<> CD<DB8O 6 %,� 

&9?B EC<DB7<DO 3 A969F6SM4SES A<FP, EBEFB<F <; B8AB7B DS84 J<?<A8D<K9-
E><I >?9FB> (D<E.2.1.3). "5B?BK>B= >4:8B= >?9F>< S6?S9FES J9??R?B;A4S >?9FBK-
A4S EF9A>4, CB>DOF4S EA4DG:< E?<;PR. �B?PLGR K4EFP >?9F>< ;4A<@49F 64>GB?P E 
>?9FBKAO@ EB>B@. !4 J<FBC?4;@4F<K9E><I FS:4I, CDBIB8SM<I K9D9; 64>GB?P, CB8-
69L9AB B8AB S8DB. � >4:8B= >?9F>9 <@99FES CB B8AB@G < 5B?99 EC<D4?PAB ;4>DG-
K9AAOI I?BDBC?4EFB6, A4CB@<A4RM<I ?9AFO, D4ECB?B:9AAO9 6 CD<EF9ABKAB@ 
E?B9 J<FBC?4;@O. �E?98EF6<9 5B?PLB= 69?<K<AO >?9FB> EC<DB7<DO, 8BEF<74R-
M9= G A9>BFBDOI 9U 6<8B6 8B 0,01@@, 6E?98EF6<9 SEABEF< <I EFDB9A<S, QF4 6B8B-
DBE?P S6?S9FES B8AB= <; A4<5B?99 IBDBLB <;GK9AAOI < E?G:<F >?4EE<K9E><@ B5N-
9>FB@ CD< <;GK9A<< 4A4FB@<< >?9F>< 6B8BDBE?<. 

 

 

$<EGAB> 2.1.3 3 �B8BDBE?P EC<DB7<D4 

�9EF><9 C4?BK>B6<8AO9 6<DGEO <@9RF HBD@G :9EF>B7B A97AGM97BES BK9AP 
?B@>B7B J<?<A8D4 (D<E.2.1.4). � Q?9>FDBAAB@ @<>DBE>BC9<@99F HBD@G C4?BK9>, 
FB?M<AB= 150-180 û, 8?<A4 3000 û (300 A@). �AGFD< CB?B7B J<?<A8D4 D4ECB?474-
9FES B8ABJ9CBKA4S $!�, D4;@9D $!� CD96OL49F D4;@9D 6<D<BA4, AB $!� GC4>B-
64A4 >B@C4>FAB < D4ECB?B:9A4 F4>:9 CB 6<AFB6B= ?<A<< @9:8G >4CEB@9D4@<. !4 
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>4:8O= 5BDBF EC<D4?< CD<IB8<FES 49 AG>?9BF<8B6, >4:84S @B?9>G?4 59?>4 E6S-
;4A4 E FD9@S AG>?9BF<8AO@< BEF4F>4@<. 

 
$<EGAB> 2.1.4 3 �<DGE F454KAB= @B;4<>< 

 

2.2 *<?<A8D<K9E><9 CB69DIABEF< 6 4DI<F9>FGD9 !<:A97B &47<?4 
�E9 ;84A<S, >BFBDO9 A4E B>DG:4RF 3 QFB 79B@9FD<K9E><9 H<7GDO. �DI<F9>-

FGDAO9 EBBDG:9A<S :<6GF 6 CDBEFD4AEF69, S6?SRFES 97B K4EFPR, 6C<EO64SEP 6 
BCD989?9AAO9 79B@9FD<K9E><9 HBD@O. �DB@9 FB7B, BA< EBEFBSF <; BF89?PAOI 89F4-
?9=, >4:84S <; >BFBDOI F4>:9 EFDB<FES A4 54;9 BCD989?9AAB7B 79B@9FD<K9E>B7B 
F9?4. +4EFB 79B@9FD<K9E><9 HBD@O S6?SRFES >B@5<A4J<S@< D4;?<KAOI 79B@9FD<-
K9E><I F9?. 

%?98G9F BF@9F<FP, KFB, CD<@9ASS D4;AO9 79B@9FD<K9E><9 HBD@O 6 4DI<F9>-
FGD9, @B:AB EB;8464FP D4;ABB5D4;AO9 4DI<F9>FGDAO9 EBBDG:9A<S, A9CBIB:<9 8DG7 
A4 8DG74. �A4?<;<DGS A9>BFBDO9 4DI<F9>FGDAO9 EBBDG:9A<S 7BDB84, < ED46A<64S 
79B@9FD<K9E><9 HBD@O, 6IB8SM<9 6 <I >BAEFDG>J<<, @B:AB ;4@9F<FP, KFB, A9-
E@BFDS A4 CBIB:9EFP ;84A<=, 6 4DI<F9>FGD9 >4:8B7B 9EFP F4><9 79B@9FD<K9E><9 
HBD@O, >BFBDO9 89?4RF <I D4;?<KAO@<. 

� EB6D9@9AAB= 4DI<F9>FGD9 @B97B 7BDB84 <ECB?P;B64AO D4;ABB5D4;AO9 79B-
@9FD<K9E><9 HBD@O, >BFBDO9 EB5D4AO 6 A9B5OKAO9 4DI<F9>FGDAO9 >BAEFDG>J<<. 

!45?R84S 4DI<F9>FGDAO9 EBBDG:9A<S !<:A97B &47<?4, @B:AB BF@9F<FP E?9-
8GRM99: @AB7<9 ;84A<S EB89D:4F 6 E959 Q?9@9AFO F4>B= 79B@9FD<K9E>B= H<7GDO, 
>4> J<?<A8D. 

�EFBD<S F94FD4?PAB= >G?PFGDO A4L97B 7BDB84 A4K4?4EP ;48B?7B 8B FB7B, >4> 
DB8<?ES !<:A9F47<?PE><= �D4@4F<K9E><=. "A 3 A4E?98A<> ?R5<F9?PE>B7B ;46B8-
E>B7B F94FD4, CBS6<6L97BES 6 XIX EFB?9F<<, < @AB7BK<E?9AAOI CB?GCDBH9EE<B-
A4?PAOI >B??9>F<6B6, D45BF46L<I 6 20-30-9 7B8O CDBL?B7B 69>4 (D<E.2.2.1).  
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$<EGAB> 2.2.1. 3 !<:A9F47<?PE><= 8D4@4F<K9E><= F94FD 

 

!<:A9F47<?PE><= EB5BD %9D7<S $48BA9:E>B7B ($<E.2.2.). �4>?48>4 ID4@4EB-
69DL9A4 25 E9AFS5DS 2000 7B84 C4FD<4DIB@  BE>B6E><= < 6E9S $GE< �?9>E<9@ II. 
%FDB<F9?PEF6B A4K4?BEP 6 2001 7B8G. � ID4@9 A4IB8<FES <>BA4 CD9CB8B5AB7B %9D-
7<S, <7G@9A4 $48BA9:E>B7B E K4EF<J9= @BM9= E6SFB7B, 98<AEF69AA4S 6 %69D8?B6-
E>B= B5?4EF<. "A4 5O?4 A4C<E4A4 6 &DB<J9-%9D7<96B= �46D9 < BE6SM9A4 A4 @BM4I 
#D9CB8B5AB7B. $B6AB K9D9; FD< 7B84 CBE?9 ;4>?48><, 25 E9AFS5DS 2003 7B84 EBEFB-
S?BEP FBD:9EF69AAB9 BE6SM9A<9 >D9EFB6 < >GCB?B6 ID4@4.  

 

$<EGAB> 2.2.2 - !<:A9F47<?PE><= EB5BD %9D7<S $48BA9:E>B7B 

�6BD9J >G?PFGDO <@9A< �.�. ">GA964 3 8B@ >G?PFGDO CDB@OL?9AAB7B 7<-
74AF4, B8AB7B <; 86GI 7D48BB5D4;GRM<I CD98CD<SF<= !<:A97B &47<?4, ;46B84 
«'��», B8<A <; 7?46AOI < >DGCA9=L<I 86BDJB6 >G?PFGDO 6 !<:A9@ &47<?9. �6B-
D9J >G?PFGDO D4ECB?B:9A 6 C4D>9 >G?PFGDO <@. ">GA964, A4IB8<FES CB G?<J9 ">G-
A964 6 �;9D:<AE>B@ D4=BA9 7BDB84. %4@O= 5B?PLB= 86BD9J >G?PFGDO %69D8?B6-
E>B= B5?4EF< (D<E.2.2.3.). 

 

https://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%B6%D0%BD%D0%B8%D0%B9_%D0%A2%D0%B0%D0%B3%D0%B8%D0%BB
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%BB%D0%B2%D0%B0%D0%B3%D0%BE%D0%BD%D0%B7%D0%B0%D0%B2%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%B6%D0%BD%D0%B8%D0%B9_%D0%A2%D0%B0%D0%B3%D0%B8%D0%BB
https://ru.wikipedia.org/w/index.php?title=%D0%9F%D0%B0%D1%80%D0%BA_%D0%BA%D1%83%D0%BB%D1%8C%D1%82%D1%83%D1%80%D1%8B_%D0%B8%D0%BC%D0%B5%D0%BD%D0%B8_%D0%9E%D0%BA%D1%83%D0%BD%D0%B5%D0%B2%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%A3%D0%BB%D0%B8%D1%86%D0%B0_%D0%9E%D0%BA%D1%83%D0%BD%D0%B5%D0%B2%D0%B0_(%D0%9D%D0%B8%D0%B6%D0%BD%D0%B8%D0%B9_%D0%A2%D0%B0%D0%B3%D0%B8%D0%BB)&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%A3%D0%BB%D0%B8%D1%86%D0%B0_%D0%9E%D0%BA%D1%83%D0%BD%D0%B5%D0%B2%D0%B0_(%D0%9D%D0%B8%D0%B6%D0%BD%D0%B8%D0%B9_%D0%A2%D0%B0%D0%B3%D0%B8%D0%BB)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%94%D0%B7%D0%B5%D1%80%D0%B6%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_(%D0%9D%D0%B8%D0%B6%D0%BD%D0%B8%D0%B9_%D0%A2%D0%B0%D0%B3%D0%B8%D0%BB)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%80%D0%B4%D0%BB%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%80%D0%B4%D0%BB%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
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$<EGAB> 2.2.3. 3 �� ">GA964 

� 1764 7. G>4;B@ !<><FO �><AH<96<K4 �9@<8B64 6 �>4F9D<A5GD7 > LF45-?9-
>4DR ,A9;9 8?S B5GK9A<S H9?P8L9DE>B@G 89?G 5O?< A4CD46?9AO K9F69DB >D9CBEF-
AOI @B?B8OI ?R89= 3 #BF4C �9?B6,  <I4<? �D@4>B6, �4E<?<= �<E9?96 < �H4A4-
E<= "A98<A. #BE?9 <I 6B;6D4M9A<S 6 !<:A<= &47<? 17 467GEF4 1767 7B84 6 A95B?P-
LB@ 89D96SAAB@ 8B@9 BF>DO?ES C9D6O= ;46B8E>B= 7BEC<F4?P. �<C?B@<DB64AAO= 
6D4K 6 !<:A9@ &47<?9 CBS6<?ES FB?P>B 6 1795 7. �9D96SAAB9 ;84A<9 �9@<8B6E>B7B 
7BEC<F4?S CDBEGM9EF6B64?B 59 ?9F (D<E.2.2.4). 

 

 

$<EGAB> 2.2.4. 3  G;9= CD< �9@<8B6E>B= 5B?PA<J9. 

«�BECB8E><= 8B@» A4 G?<J9 &47<?PE>B= (<;69EFAO= AOA9, >4>  G;9= 5OF4 < 
D9@9E9? !<:A9F47<?PE>B7B 7BDAB;46B8E>B7B B>DG74). �B@ >GCK<I< �9DS5<AB=, 
>GC?9AAO= 7BECB84@< 6?489?PJ4@< 8?S «D4;@9M9A<S CDB9;:4RM<I 6OEB><I 7BE-
F9=», EFDB9A<9 ?979A84DAB9. �89EP, CB A9>BFBDO@ 84AAO@, B8AB 6D9@S CDB:<64?< 
�6DBD4 �4D?B6A4 �9@<8B64-�4D4@;<A4 E @G:9@ �A8D99@ !<>B?496<K9@ 
(D<E.2.2.5).  
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$<EGAB> 2.2.5. 3 �B@ �9DS5<AB=, <;69EFAO= 5B?99, >4> «7BECB8E><= 8B@» 

�C9D6O9 J<D> 6 !<:A9@ &47<?9 CBS6<?ES ?9FB@ 1885 7., >B784 6 7BDB89 84-
64? CD98EF46?9A<S E9@9=AO= J<D>-L4C<FB  . &DGJJ<. #B-6<8<@B@G, BA 5O? @B-
ABCB?<EFB@, CBE>B?P>G 8DG7<9 J<D>B6O9 FDGCCO A4K<A4RF GCB@<A4FPES FB?P>B 6 
A4K4?9 XX 6., >B784 6 7BDB89 D45BF4?< 6D9@9AAO9 J<D>< < J<D><-L4C<FB 4AFD9-
CD9AUDB6 (. �;4>B,  . �BDB6E>B7B, 1. %FDB>4S, �. �B@GI<A4. 

%F4J<BA4DAO= J<D> CBS6<?ES FB?P>B ECGEFS A9E>B?P>B 89ESF<?9F<=, >B784 
619317. 6 !<:A9@ &47<?9 5O?B 6B;6989AB >4D>4EAB-A4EOCAB9 GF9C?UAAB9 ;84A<9 
J<D>4. %FDB<F9?PEF6B J<D>4 6U? �.  GD4FB6, >BFBDO= 9MU @AB7B ?9F 5O? 97B C9D-
6O@ 8<D9>FBDB@. #B@9M9A<9 J<D>4 5O?B FUC?O@, KFB CB;6B?S?B 8464FP CD98EF46-
?9A<S < ;<@B= (D<E.2.2.6). 

 

 

$<EGAB> 2.2.6. - *<D> 

#DB4A4?<;<DB646 A9>BFBDO9 4DI<F9>FGDAO9 EBBDG:9A<S 7BDB84 !<:A97B &4-
7<?4, ED46A<6 79B@9FD<K9E><9 HBD@O, 6IB8SM<9 6 <I >BAEFDG>J<<, @B:AB ;4@9-
F<FP, KFB, A9E@BFDS A4 CBIB:9EFP ;84A<=, 6 4DI<F9>FGD9 >4:8B7B 9EFP F4><9 79B@9F-
D<K9E><9 HBD@O, >BFBDO9 89?4RF <I D4;?<KAO@<. � EB6D9@9AAB= 4DI<F9>FGD9 @B-
97B 7BDB84 <ECB?P;B64AO D4;ABB5D4;AO9 79B@9FD<K9E><9 HBD@O, >BFBDO9 EB5D4AO 
6 A9B5OKAO9 4DI<F9>FGDAO9 >BAEFDG>J<<. !45?R84S 4DI<F9>FGDAO9 EBBDG:9A<S 
@B:AB BF@9F<FP E?98GRM99: @AB7<9 ;84A<S EB89D:4F 6 E959 Q?9@9AFO F4>B= 79B-
@9FD<K9E>B= H<7GDO, >4> J<?<A8D. 

https://ru.wikipedia.org/wiki/1885
https://ru.wikipedia.org/wiki/%D0%A8%D0%B0%D0%BF%D0%B8%D1%82%D0%BE
https://ru.wikipedia.org/wiki/1931
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2.3 *<?<A8D<K9E><9 CB69DIABEF< 6 @B9= EC9J<4?PABEF< 

�A4A<9 79B@9FD<< CB@B749F 6BECD<A<@4FP < EFDG>FGD<DB64FP CBFB> <AHBD-
@4J<<, >BFBDO= CD<IB8<FES B5D454FO64FP ?R8S@, >4><@ 5O 89?B@ BA< A9 ;4A<@4-
?<EP. $45BF4 >BAFDB?UD4 EF4ABKAOI < E?9E4DAOI D45BF F9EAB E6S;4A4 E 79B@9FD<9=. 
�?S >BAFDB?S < CD<9@>< 89F4?9= CBE?9 @9I4A<K9E>B= < E?9E4DAB= B5D45BF><, G;?B6 
>BAEFDG>J<=, D45BK<I @9I4A<;@B6 CBE?9 E5BDBKAOI BC9D4J<= EB7?4EAB K9DF9:4@ 
< F9IA<K9E><@ GE?B6<S@ A9B5IB8<@B ;A4A<9 @AB7<I F9@ <; D4;89?4 79B@9FD<<, 6 
K4EFABEF< 3 J<?<A8D<K9E><I CB69DIABEF9=. 

$9;G?PF4FB@ BE6B9A<S CDB7D4@@O CDB<;6B8EF69AAB= CD4>F<>< S6?S9FES 
B6?489A<9 E?98GRM<@< CDBH9EE<BA4?PAO@< >B@C9F9AJ<S@<: 

÷ #� 1.1 �B@C?9>FB64FP K9DF9:<, F9IA<K9E>GR 8B>G@9AF4J<R, G;?O @4-
L<A, @9I4A<;@O 4CC4D4FB6, CD<5BDO < <AEFDG@9AF; 

÷ �BAFDB?<DB64FP >4K9EF6B 89F4?9= CBE?9 @9I4A<K9E>B= < E?9E4DAB= B5D4-
5BF><, G;?B6 >BAEFDG>J<= < D45BK<I @9I4A<;@B6 CBE?9 <I E5BD><; 

÷ #DB69DSFP EF4A>< A4 FBKABEFP B5D45BF><. 
�BAFDB?UDG EF4ABKAOI E?9E4DAOI D45BF A9B5IB8<@B G@9FP >BAFDB?<DB64FP 

6AGFD9AA<9 < A4DG:AO9 8<4@9FD4?PAO9 CB69DIABEF<. �9; ;A4A<S J<?<A8D<K9E><I 
CB69DIABEF9= >BAFDB?UD A9 E@B:9F 6OCB?A<FP >BAFDB?P 84AAOI <;89?<=, 4A4?<-
;<DB64FP K9DF9:, D4EEK<F4FP 8BCGE><, 6OCB?A<FP <;@9D9A<9 89F4?9=. 

1?9@9AFO J<?<A8D4 CD<EGFEF6GRF 6 >BAFDB?PAB-<;@9D<F9?PAOI CD<5BD4I, 
>BFBDO@< >BAFDB?9D CB?P;G9FES 8?S <;@9D9A<S A4DG:AOI 8<4@9FD4?PAOI D4;@9-
DB6. !4CD<@9D, 6 @<>DB@9FD9 (D<E.2.3.1.) 3 QFB 54D454A, EF959?P, @<>DB@9FD<K9E><= 
6<AF, FD9MBF>4. &4>:9 6 @<>DB@9FD9 CD<EGFEF6G9F Q?9@9AF CB?GJ<?<A8D4 3 QFB 
E>B54. 

 

 
$<EGAB> 2.3.1. 3  <>DB@9FD 

 

� >BAFDB?PAB-<;@9D<F9?PAB@ <AEFDG@9AF9 "%>B54" CD<EGFEF6G9F Q?9@9AF CB?G-
J<?<A8D4 (D<E.2.3.2) 

. 

 

 $<EGAB> 2.3.2 3 %>B54  
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� @<>DB@9FD<K9E>B@ 7?G5<AB@9D9 Q?9@9AFO J<?<A8D4 3 QFB EF959?P, 54D4-
54A, E@9AAO9 <;@9D<F9?PAO9 EF9D:A<, FD9MBF>4 (D<E.2.3.3). 

 
$<EGAB> 2.3.3 3  <>DB@9FD<K9E><= 7?G5<AB@9D 

 

� >BAFDB?PAB-<;@9D<F9?PAOI >4?<5D4I FB:9 CD<EGFEF6GRF Q?9@9AFO J<-
?<A8D4 (D<E.2.3.4) 

.  

$<EGAB> 2.3.4 3 �BAFDB?PAB-<;@9D<F9?PAO9 >4?<5DO 

� CDB<;6B8EF69AAB= CD4>F<>9 >BAFDB?9D4 CBEFBSAAB CDB<;6B8<FES >BAFDB?P 
8<4@9FD4?PAOI CB69DIABEF9=, E?98GRM<I 89F4?9=, EB89D:4M<I 6 E959 Q?9@9AFO 
J<?<A8D<K9E><I CB69DIABEF9=: 

÷ �4?O (D<E.2.3.5); 
÷ �FG?><(D<E.2.3.6); 
÷ �BA><(D<E.2.3.7); 
÷ (?4AJO(D<E.2.3.8); 
÷ ,FGJ9D4(.D<E.2.3.9); 
÷ �BDCGE4 (D<E.2.3.10); 
÷ �DOL>< (D<E.2.3.11); 
÷ �DBALF9=AO (D<E.2.3.12); 
÷ #9D9IB8A<> CDS@B= (D<E.2.3.13); 
÷ $OK47 (D<E.2.3.14); 
÷ �GA>9D (D<E.2.3.15); 
÷ �DBALF9=A (D<E.2.3.16); 
÷ ,C<A89?P (D<E.2.3.17); 
÷ (<F<A7 (D<E.2.3.18); 
÷ $OK47 (D<E.2.3.19). 
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$<EGAB> 2.3.5 3 �4?  

 

 

$<EGAB> 2.3.6 3 �FG?>< 

 

 

$<EGAB> 2.3.7 3 �BA>< 

 

$<EGAB> 2.3.8 3 (?4AJO 

 

$<EGAB> 2.3.9 3 ,FGJ9D4 
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$<EGAB> 2.3.10 3 �BDCGE 

 
 

$<EGAB> 2.3.11 3 �DOL>4 CB8L<CA<>4 

 

$<EGAB> 2.3.15 3 �GA>9D 

 

 
$<EGAB> 2.3.16 3 �DBALF9=A 

 

 
$<EGAB> 2.3.17 - ,C<A89?P 

 

 
$<EGAB> 2.3.18 3 (<F<A7 
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$<EGAB> 2.3.19 - $OK47 

 

�4>?RK9A<9 
 

!4E B>DG:4RF 79B@9FD<K9E><9 H<7GDO. �@9S CD98EF46?9A<9 B J<?<A8D<K9-
E><I CB69DIABEFSI, @B:AB 4A4?<;<DB64FP B>DG:4RM<9 A4E B5N9>FO 6 CB6E98A96-
AB= :<;A< < A4 CDB<;6B8EF69AAB= CD4>F<>9. 

�EE?98B646 CD<@9A9A<9 84AAB= F9@O 6 E6B9= 5G8GM9= EC9J<4?PABEF<, 89?4R 
6O6B8, KFB 79B@9FD<S <7D49F 5B?PLGR DB?P 8?S EC9J<4?<EF4 'CD46?9A<9 >4K9EF6B@ 
CDB8G>J<<, CDBJ9EEB6 < GE?G7 (CB BFD4E?S@). 1FB 3 G@9A<9 D9L4FP CBEFBSAAB @9-
ASRM<9ES CD4>F<K9E><9 ;484K<, 89?4FP Q?9@9AF4DAO9 6OK<E?9A<S < <;@9D9A<S.  

�EIB8S <; 6E97B 6OL9E>4;4AAB7B, EK<F4R, KFB <EE?98B64A<9 CB?9;AB < @B:9F 
CD<7B8<FPES >4> CD9CB8464F9?S@, 8?S @BF<64J<< B5GK4RM<IES, F4> < EFG89AF4@. 3 
CBEF4D4?ES <;?B:<FP 6E9 8BEFGCAB < CD98EF46<FP >D4EBKAB < A47?S8AB, KFB5O G69-
?<K<FP <AF9D9E > <;GK9A<R 79B@9FD<< EFG89AF4@< A4L97B F9IA<>G@4. 

 

%C<EB> ?<F9D4FGDO 

1. �4L@4>B6  . �.  4F9@4F<>4 (54;B6O= GDB69AP). 11 >?4EE. 3  ., 2018. 
2. �4L@4>B6  . �. �?795D4 < A4K4?4 4A4?<;4, 79B@9FD<S. 10 >?4EE. 3  ., 

2019. 

3.�4L@4>B6  . �.  4F9@4F<>4 (54;B6O= GDB69AP). 11 >?4EE. %5BDA<> ;484K: 
GK95. CBEB5<9. 3  ., 2017. 

4. �GE96 �. �., �D<7BDP96 %. �., �6B?7<A4 %. �.  4F9@4F<>4 8?S CDBH9EE<= < 
EC9J<4?PABEF9= EBJ<4?PAB-Q>BAB@<K9E>B7B CDBH<?S: GK95A<> 8?S EFG8. GKD9:89-
A<= ED98. CDBH. B5D4;B64A<S. 3  ., 2019. 
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 "� �"$"� 3 !��!�� &���� 

 

 8;0=>28G �.�., CG0I0SAS 7� :;0AA0  
$C:>2>48B5;P: �01CH:8=0 �.(., CG8B5;P 8=D>@<0B8:8  

 �"' ;8F59 7 39 
 

�6989A<9 
 

' A4L97B 7BDB84 BEB59AA4S 84F4 FD9IEBF?9F<9 !<:A97B &47<?4. 1FB E9DP9;-
A4S 84F4 < IBDBL99 6D9@S, 8?S FB7B, KFB5O 6ECB@A<FP 5B74FGR <EFBD<R !<:A97B 
&47<?4. !4L 7BDB8 S6?S9FES B8A<@ <; 64:AOI CDB@OL?9AAOI J9AFDB6 $BEE<<. $4;-
6<F<9 @9F4??GD7<< 6 CBE9?9A<< A4  47A<F-7BD9 (E9=K4E 3 7BD4 �<EPS) CD<L?BEP A4 
A4K4?B XVIII 69>4. %FDB<F9?PEF6B@ C9D6OI CD98CD<SF<= ;4A<@4?ES �><AH<= !<-
><F<K �9@<8B6. !<:A9F47<?PE><= :9?9;B89?4F9?PAO= ;46B8 6>?RK4? 6 E95S CB?-
AO= F9IAB?B7<K9E><= J<>? 6OC?46>< @9F4??4 3 CB87BFB6>G :9?9;AB= DG8O, 8D969E-
AB7B G7?S, 6OC?46>G KG7GA4, :9?9;4 < @98<. !<:A9F47<?PE><= KG7GABC?46<?PAO= < 
:9?9;B89?4F9?PAO= ;46B8 8B 1917 7B84 5O? 7?46AO@ CD98CD<SF<9@ �9@<8B6OI. 
&4@ 6C9D6O9 6 $BEE<< 5O? 6A98D9A @9FB8 C?46>< @47A<FAOI DG8. &47<?PE>B9 KG-
7GAAB9 ?<FP9 < CB?BEB6B9 :9?9;B <@9?< ;4E?G:9AAGR E?46G < L<DB><= E5OF A4 
DBEE<=E><I < @<DB6OI DOA>4I. 

#BE?9 ;4>DOF<S 6 1987 7B8G ;46B8 A9>BFBDB9 6D9@S A4IB8<?ES 6 CB869L9AAB@ 
CB?B:9A<<. �;A4K4?PAB BA, >4> < 6E9 BF:<6L<9 E6B= 69> CD98CD<SF<S, 5O? BCD9-
89?UA CB8 EABE. � EK4EFPR 8?S 7BDB84 < 6E97B 'D4?4, G84?BEP 8B5<FPES D9L9A<S B 
C9D96B89 97B 6 EBEF46 A<:A9F47<?PE>B7B @G;9S-;4CB698A<>4 «�BDAB;46B8E>B= 
'D4?». 1FB 5O?B E89?4AB 6 1989 7B8G. % QFB= 84FO A4K<A49FES 6FBD4S :<;AP EF4DB7B 
;46B84 3 G:9 6 >4K9EF69 @G;9S. 

!<:A9F47<?PE><= ;46B8 �9@<8B6OI CD<6?U> @9AS E6B9= <EFBD<9= < >G?PFGD-
AB= J9AABEFPR, AB 8?S EB;84A<S 6E97B ;46B84 6 @4ELF459 CBFD95G9FES A9@4?B 6D9-
@9A< < E<?, CBQFB@G S D9L<?4 EB;84FP FB?P>B @4?9AP>GR K4EFP BF A97B, 4 <@9AAB 
@B89?P CDBJ9EE4 8BEF46>< 7DG;4 E CB@BMPR 647BA9F><. (GA>J<R «�6FB@4F<K9E>4S 
647BA9F>4» 6OCB?AS9F FG :9 KFB < A4 ;46B89. � E6S;< E F9@, KFB 6 A4L9 6D9@S CBS6<-
?BEP 5B?PL9 6B;@B:ABEF9= ;4 EKUF F9IAB?B7<=, S ;4@9A<?4 89=EF6<S K9?B69>4 46FB-
@4F<K9E><@< CDBJ9EE4@<. "EGM9EF6?S?4 E6B= C?4A S E CB@BMPR >BAEFDG>FBD4 
LEGO Mindstorms EV3. 

"5N9>F <EE?98B64A<S 3 CDBJ9EE D4;D45BF>< @B89?< 8BEF46>< 7DG;4 E CB@B-
MPR 647BA9F><. 

#D98@9F <EE?98B64A<S 3 EB;84A<9 @B89?< 8BEF46>< 7DG;4 E CB@BMPR 647B-
A9F>< E <ECB?P;B64A<9@ >BAEFDG>FBD4 LEGO Mindstorms EV3. 

*9?P 3 D4;D45BF>4 @B89?< 8BEF46>< 7DG;4 E CB@BMPR 647BA9F>< E <ECB?P;B-
64A<9@ >BAEFDG>FBD4 LEGO Mindstorms EV3.  

�EIB8S <; J9?<, EF46SFES E?98GRM<9 ;484K<: 

ý <;GK<FP <EFBD<R !<:A9F47<?PE>B7B ;46B84 �9@<8B6OI; 
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ý CB;A4>B@<FPES E >BAEFDG>FBDB@ LEGO Mindstorms EV3; 

ý E>BAEFDG<DB64FP @B89?P CDBJ9EE4 8BEF46>< 7DG;4 E CB@BMPR 647BA9F><. 
�?S D94?<;4J<< J9?< < ;484K D45BFO 5O?< <ECB?P;B64AO E?98GRM<9 @9FB8O 

<EE?98B64A<S: 
ý 4A4?<; < E<EF9@4F<;4J<S A4GKAB= ?<F9D4FGDO; 
ý @B89?<DB64A<9 CDBJ9EE4 8BEF46>< 7DG;4 E CB@BMPR 647BA9F><. 
�EE?98B64A<9 EBEFB<F <; E?98GRM<I QF4CB6: 
ý 6O5BD F9@O <EE?98B64A<S;  
ý BCD989?9A<9 B5N9>F4 < CD98@9F4 <EE?98B64A<S;  
ý BCD989?9A<9 J9?< < ;484K;  
ý EBEF46?9A<9 C?4A4 <EE?98B64A<S;  
ý D45BF4 E ?<F9D4FGDB=;  

ý 6O5BD @9FB8B6 <EE?98B64A<S;  
ý BD74A<;4J<S GE?B6<= CDB6989A<S <EE?98B64A<S;  
ý CDB6989A<9 <EE?98B64A<S (E5BD @4F9D<4?4);  
ý B5D45BF>4 D9;G?PF4FB6 <EE?98B64A<S;  
ý HBD@G?<DB64A<9 6O6B8B6;  
ý BHBD@?9A<9 D45BFO. 
#D4>F<K9E>4S ;A4K<@BEFP: D4;D45BF4AA4S @B89?P 8BEF46>< 7DG;4 E <ECB?P-

;B64A<9@ 647BA9F>< @B:9F <ECB?P;B64FPES CD< B;A4>B@?9A<< GK4M<IES E <EFBD<9= 
!<:A9F47<?PE>B7B ;46B84 �9@<8B6OI. 

 

����� 1. �%&"$�3 !��!�&����0%�"�" ���"��  
�� ��"�/) 

 

�9@<8B6O 3 DGEE><9 7BDAB;46B8K<><, <; FG?PE><I >G;A9JB6, BEAB64?< 5B?99 
50 ;46B8B6 (40% KG7GA4 6 EFD4A9). $B8BA4K4?PA<> 8<A4EF<< 3 !<><F4 �9@<8B6, CB-
?GK<6L<= BF #9FD4 I 6B 6?489A<9 !96PSAE><= < �4@9AE><= ;46B8O A4 'D4?9.  

�9@<8B6O, DGEE><9 CD98CD<A<@4F9?<. $B8BA4K4?PA<> �9@<8B6OI 3 !<><F4 
�9@<8B6<K �AFGHP96, 5B?99 <;69EFAO= CB8 H4@<?<9= �9@<8B6 (1656-1725), FG?P-
E><= >G;A9J, 6O86<AG6L<=ES CD< #9FD9 I < CB?GK<6L<= B7DB@AO9 ;9@?< A4 'D4?9 
8?S EFDB<F9?PEF64 @9F4??GD7<K9E><I ;46B8B6.  

">4;46L<EP A4 'D4?9, �9@<8B6 D4;69DAG? ><CGKGR 89SF9?PABEFP CB D4;6<-
F<R @9F4??GD7<<. #GL>< < S8D4 <ECD46AB CBEFGC4?< A4 HDBAF, B5NU@O CDB<;6B8-
EF64 DBE?< >4> A4 8DB::4I, 6OEB><@ 5O?B < >4K9EF6B CDB8G>J<<. � 1715 7B8G 89-
@<8B6E><9 ;46B8O EF4?< CBEF46?SFP @9F4?? �8@<D4?F9=EF6G, 4 E 1716 7B84 3 < ;4 
7D4A<JG [1, E. 67]. 

�9?B BFJ4-BEAB64F9?S CDB8B?:<? 97B EOA, �><AH<= �9@<8B6. %FDB<F9?PEF6B 
F47<?PE><I ;46B8B6 3 97B ;4E?G74. #9D6O= <; A<I, �O=E><= @989C?46<?PAO=, 5O? 
;4CGM9A 6 1722 7B8G (D9>4 �OS 3 CD<FB> &47<?4). 1FG 84FG EK<F4RF 7B8B@ DB:89A<S 
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7BDB84. �, A4>BA9J, 6 1725 7B8G A4K4? D45BFG !<:A9F47<?PE><= ;46B8, ED4;G EF46-
L<= >DGCA9=L<@ 6 $BEE<<. 

%FDB<F9?PEF6B ;46B84 5O?B EB7?4EB64AB '>4;B@ �9D7->B??97<< BF 10 89>45DS 
1725 7B84, 4 C9D64S 6OC?46>4 KG7GA4 EBEFBS?4EP G:9 25 89>45DS 1725 7B84, 6 1726 
7B84 3 C9D6B9 :9?9;B, 6 1730 7B84 3 C9D64S @98P. 

�4F9@ 6C9D6O9 6 $BEE<< 5O? BE6B9A @9FB8 C?46>< @47A<FAOI DG8. � > 1760 
7B8G A4 ;46B89 5O?B 8B@9AAB9 < >D<KAB9 CDB<;6B8EF6B, G>?48A4S, CDB6B?BKA4S, 
S>BDA4S, @98AB>BF9?PA4S < @9IB64S H45D<><, ?9EBC<?PA4S < @GKA4S @9?PA<JO, 
><DC<KAO9 < 897FSDAO9 E4D4<, CDB<;6B8EF6B 76B;89= < >BE. 

!<:A9F47<?PE><= ;46B8 <ECB?P;B64? C9D98B6O9 F9IAB?B7<< FB7B 6D9@9A<, 
KFB CB;6B?S?B 6OCGE>4FP 89LU6GR, >4K9EF69AAGR < D4;ABB5D4;AGR CDB8G>J<R 
(CB@<@B CGL9> < S89D, CDB<;6B8<?BEP 14 6<8B6 :9?9;4). &47<?PE><= @9F4?? CB>G-
C4?< �A7?<S, (D4AJ<S, �B??4A8<S < ,69J<S. 

!4 CDBFS:9A<< XVIII 69>4 !<:A9F47<?PE><= ;46B8 6IB8<? 6 K<E?B >DGCA9=-
L<I CD98CD<SF<= @9F4??GD7<K9E>B= CDB@OL?9AABEF< 6 �6DBC9. 

%?98GRM99 EFB?9F<9, B8A4>B, A9 5O?B F4><@ CD4;8A<KAO@ >4> 8?S BF89?PAB 
6;SFB7B A<:A9F47<?PE>B7B 7<74AF4, F4> < 8?S 6E9I 89@<8B6E><I ;46B8B6 < 8?S 6E9= 
<A8GEFD<< 'D4?4 6 J9?B@. �?46AB= CD<K<AB= QFB7B S6?S?4EP CDB@OL?9AA4S D96B-
?RJ<S, >BFBD4S 6 >BAJ9 XVIII 69>4 A4K4?4EP 6 �A7?<<, 4 CBFB@ BI64F<?4 < 8DG7<9 
EFD4AO (6 FB@ K<E?9 < $BEE<=E>GR <@C9D<R). %FDB<F9?PEF6B EBF9A AB6OI CD98CD<-
SF<= CB E4@O@ EB6D9@9AAO@ B5D4;J4@ 8464?B C?B8O: CDB8G>J<< EF4?B CDB<;6B-
8<FPES 6 D4;O 5B?PL9, 9U >4K9EF6B 6ODBE?B, 4 EFB<@BEFP GC4?4. �9@<8B6E><@ ;46B-
84@, EFB?9FA<@ FDG:9A<>4@, 5O?B A9?97>B >BA>GD<DB64FP.  

!9E@BFDS A4 QF< FDG8ABEF<, «7BDAB;46B8E>4S <@C9D<S» �9@<8B6OI A9 ;4-
K4I?4 < A9 <EK9;?4 E ?<J4 EFD4AO. �46B8O CDB8B?:4?< D45BF4FP < EF4D4?<EP <8F< 6 
AB7G EB 6D9@9A9@. �64:8O CDB6B8<?4EP @B89DA<;4J<S !<:A9F47<?PE>B7B ;46B84 (6 
A4K4?9 XIX < 6 A4K4?9 XX 69>4). �AF9D9EAB F4>:9, KFB !<:A9F47<?PE><= ;46B8 5O? 
7?46AO@ CBEF46M<>B@ @9F4??4 8?S &D4AEE<5<DE>B= @47<EFD4?< (>BA9J XIX - 

A4K4?B XX 69>4) 3 B8AB= <; >DGCA9=L<I EFDB9> J4DE>B= $BEE<<. 
� 7B8O �9?<>B= "F9K9EF69AAB= 6B=AO ;46B8 F4>:9 FDG8<?ES A4 E?46G, 6OCGE-

>4S H9DDBIDB@ < H9DDB@4D74A9J. �89EP :9 5O?B A4?4:9AB CDB<;6B8EF6B 5DBA96B= 
EF4?< [5, E. 111]. 

"8A4>B E E9D98<AO XX 69>4 B5NU@O 6OCGE>49@B= CDB8G>J<< EF4?< C484FP. 
�4?PA9=L99 D4;6<F<9 ;46B84 <;-;4 A98BEF4F>4 F9DD<FBD<< CD98EF46?S?BEP 89?B@ 
E?<L>B@ E?B:AO@, > FB@G :9 6O5DBEO >DGCAB7B CDB@OL?9AAB7B CD98CD<SF<S, 
D4ECB?B:9AAB7B 6 E4@B@ J9AFD9 7BDB84, A974F<6AB BFD4:4?BEP A4 Q>B?B7<K9E>B= 
B5EF4AB6>9. 

!<:A9F47<?PE><= ;46B8 CD9>D4F<? E6BR D45BFG 6 1987 7B8G. � EBID4A9A<< 
EF4DB7B CDB<;6B8EF64 > FB@G 6D9@9A< A9 5O?B A9B5IB8<@BEF<: A4K<A4S E 1930-OI 
7B8B6, 6 6BEFBKAB= K4EF< 7BDB84 D45BF4? C9DEC9>F<6AO= !B6BF47<?PE><= @9F4?-
?GD7<K9E><@ >B@5<A4F, <;69EFAO= 6 A4L< 8A< >4> !& �. 
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#BE?9 ;4>DOF<S 6 1987 7B8G ;46B8 A9>BFBDB9 6D9@S A4IB8<?ES 6 CB869L9AAB@ 
CB?B:9A<<. �;A4K4?PAB BA, >4> < 6E9 BF:<6L<9 E6B= 69> CD98CD<SF<S, 5O? BCD9-
89?UA CB8 EABE. � EK4EFPR 8?S 7BDB84 < 6E97B 'D4?4, G84?BEP 8B5<FPES D9L9A<S B 
C9D96B89 97B 6 EBEF46 A<:A9F47<?PE>B7B @G;9S-;4CB698A<>4 «�BDAB;46B8E>B= 
'D4?». 1FB 5O?B E89?4AB 6 1989 7B8G. % QFB= 84FO A4K<A49FES 6FBD4S :<;AP EF4DB7B 
;46B84 4 G:9 6 >4K9EF69 @G;9S. 

'>4;B@ #D9;<89AF4 $BEE<=E>B= (989D4J<< 7 176 BF 20.02.1995 7B84 >B@-
C?9>E C4@SFA<>B6 <EFBD<< < >G?PFGDO 6 7BDB89 !. &47<?, 6IB8SM<I 6 EBEF46 @G;9S-
;4CB698A<>4, 5O? 6>?RK9A 6 C9D9K9AP B5N9>FB6 <EFBD<< < >G?PFGDO H989D4?PAB7B 
;A4K9A<S. 

!<:A9F47<?PE><= @G;9=3;46B8 6 >4K9EF69 C4@SFA<>4 <A8GEFD<4?PAB7B A4E?9-
8<S GD4?PE>B= @9F4??GD7<< B5?4849F DS8B@ D98><I, 4 CBQFB@G BEB5B J9AAOI CD<-
;A4>B6: 

ý S6?S9FES J9?BEFAO@ >B@C?9>EB@ J9IB6OI B5N9>FB6 @9F4??GD7<K9E>B7B ;4-
6B84; 

ý 6>?RK49F 6 E95S C4@SFA<>< CDB@OL?9AAB= 4DI<F9>FGDO 86GI CDBL?OI 
EFB?9F<=; 

ý <@99F A4 E6B9= F9DD<FBD<< C4@SFA<>< F9IA<>< @9F4??GD7<K9E>B7B CDB<;-
6B8EF64 C9D6B= CB?B6<AO )) 69>4; 

ý EBID4A<?4EP K4EFP QA9D79F<K9E>B= E<EF9@O 6B8B89=EF6GRM97B CD98CD<S-
F<S XVIII 69>4, >BFBD4S S6?S?4EP BEAB6B= 97B C?4A<DB6BKAB= ;4EFDB=><. 

1>ECBA4FO @G;9S3;46B84 þ QFB 6 C9D6GR BK9D98P CDB@OL?9AAB9 B5BDG8B64-
A<9, EBID4A<6L99ES A4 CDB<;6B8EF69AAOI C?BM48>4I F47<?PE>B7B ;46B84 < EB5<D4-
9@B9 @G;9=M<>4@< A4 ;4>DO64RM<IES CD98CD<SF<SI E 1960-I 7B8B6 8B A4EFBSM97B 
6D9@9A< [2, E. 459]. 

� EBEF46 @G;9S 6IB8SF: 
1. �B@9AAO= J9I 5O? CBEFDB9A 1930 7B8G 6 IB89 D9>BAEFDG>J<< 6E97B ;46B84. 

�O?< GEF4AB6?9AO 869 C9K< >DG7?B7B E9K9A<S. #DB8G>FO C?46>< (KG7GA, L?4>) CB-
EFGC4?< 6 EC9J<4?PAO9 >B6L< (D<E.1). #BE?9 6B=AO, 6 1951-54 7B84I, 4 F4>:9 6 1960 
3 A4K4?9 1970-I 6 8B@9AAB@ J9I9 CDBL?4 D9>BAEFDG>J<S E 46FB@4F<;4J<9= BEAB6-
AOI CDB<;6B8EF69AAOI CDBJ9EEB6. �O?< GEF4AB6?9AO E><CB6O9 CB8NU@A<><, 
FD4AECBDFUDA4S E<EF9@4 L<IFBCB84K< E 46FB@4F<K9E><@ 8B;<DB64A<9@ EODOI @4-
F9D<4?B6. � EBEF46 @G;9S-;46B84 J9I 6BLU? 6 FB@ 6<89, 6 >4>B@ 5O? BEF4AB6?9A 6 
B>FS5DS 1987 7B84.  
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$<E. 1. �BAEFDG>J<< 8B@9AAB7B J9I4 

2.  4DF9AB6E><= J9I 5O? CBEFDB9A 6 1891 7B8G A4 ;4C48AB= F9DD4E9 ;4 ?<A<9= 
@9F4??BB5D454FO64RM<I J9IB6 E 86G@S C9K4@<. � IB89 D9>BAEFDG>J<< 1930-I 7B-
8B6 8?S ;47DG;>< C9K9= A4K4?< <ECB?P;B64FP ;464?BKAGR @4L<AG, @9I4A<;<DB64?< 
D45BFO 6 D4;?<6BKAB@ CDB?UF9, CBEF9C9AAB G69?<K<64S U@>BEFP C9K9=. � 1958 7B8G 
@4DF9AB6E>4S C9KP 7 1 5O?4 89@BAF<DB64A4, 4 6 1980-@ BEF4AB6?9A4 C9KP 72. 

 

$<E. 2. �BAEFDG>J<< @4DF9AB6E>B7B J9I4 

3. #DB>4FAO= J9I CBEFDB9A 6 1902 7B8G, 5O? CD<;A4A C4@SFA<>B@ CDB@OL-
?9AAB= 4DI<F9>FGDO 6 IB89 B5E?98B64A<S 1980-I 7B8B6.   � CDB>4FAB@ J9I9 D4ECB-
?B:9AB >B?9EB 7<8DBFGD5<AO �<D4D84, <;7BFB6?9AAB= A4 �O=E>B@ ;46B89 6 1890-
9 7B8O [6, E. 251].   

� 1928-30-9 7B8O CB ?<A<< CDB>4FAB7B C9D989?4 5O?< CBEFDB9AO ;84A<S AB-
6B7B ?<EFBCDB>4FAB7B J9I4, 4 F4>:9 ;84A<S ?<EFB5B=AB7B < ?<EFBB5D9;AB7B J9IB6, 
EBID4A<6L<9ES 8B A4L<I 8A9=.   #DB>4FAO= J9I 5O? ;4>DOF 6 SA64D9 1961 7B84. 
�EU B5BDG8B64A<9 89@BAF<DB64?<, K4EFP BFCD46<?< A4 EBE98A<9 ;46B8O, BEF4?PAB9 
GL?B A4 C9D9C?46>G. !4 6OEF46>9 >DGCAB7454D<FAOI Q>ECBA4FB6 B>B?B ;84A<S >D4-
9698K9E>B7B @G;9S CD98EF46?9AO 7<?PBF<AAO9 AB:A<JO ?<EFBB5D9;AB7B GK4EF>4, 
?<EFB5B=AO= @B?BF. 
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$<E. 3.�BAEFDG>J<< ?<EFBCDB>4FAB7B J9I4 1902 7. 

4.  9I4A<K9E><= < >G;A9KAO9 J9I4. #B?AO= >B@C?9>E @9I4ABB5D454FO64R-
M97B CDB<;6B8EF64 A4 !<:A9F47<?PE>B@ ;46B89 5O? 6OEFDB9A 6 1840-9 7B8O, B5D4-
;B646 FD9FPR ?<A<R CDB<;6B8EF69AAOI ;84A<=. � A9U 6IB8<?< @9I4A<K9E><= J9I, 
>G;A<J4, >BF9?PAO= J9I, < CB;:9 - J9I D9?PEB6OI E>D9C?9A<=.  9I4A<K9E><= J9I 
CBE?9 D9>BAEFDG>J<< 1896 7B84, CB BF;O6G <A:9A9D4 �. �7BDB64 S6?S?ES B8A<@ <; 
?GKL<I A4 'D4?9. 'EF4AB6?9AAO= 6 AU@ @BEFB6B= >D4A, A9 98<AB:8O D9>BAEFDG<-
DB64AAO= CDBD45BF4? 5B?99 69>4. $4;@9FBKA4S C?<F4 1916 7B84 69DB= < CD468B= 
E?G:<?4 8B ;4>DOF<S J9I4 BE9APR 2014-7B, >B784 GK4EF>< *$ " 7 2 5O?< C9D969-
89AO A4 F9DD<FBD<R !& �. "8A<@ <; D4D<F9FAOI Q>ECBA4FB6 >G;A9KAB7B GK4EF>4 
S6?S9FES C4DB6B= @B?BF 1932 7B84 CD98EF46?9AAO= A4 6OEF46>9 6 �A8GEFD<4?PAB@ 
E>69D9. 

 

$<E. 4. �84A<9 @9I4A<K9E>B7B J9I4 1870 7. 

#4DB6B= :9?9;AB8BDB:AO= FD4AECBDF CBS6<?ES A4 ;46B89 6 1895 7B8G, >B784 
5O?< CBEFDB9AO :9?9;AO9 8BDB7< ABD@4?PAB= < G;>B= >B?9< 8?S ;46B8E><I AG:8. 
�OEF46>4 EBID4A<6L97BES CB86<:AB7B EBEF464 1929-1965 7B8B6 D4;@9M49FES A4 
:9?9;AB8BDB:AOI CGFSI L<IFB6B7B 86BD4 8B@9AAB7B J9I4 < A4 QEF4>489 DG8AB7B 
86BD4.  
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$<E. 5. #DB@OL?9AAO= C4DB6B; E9D<< «9#@» 1951 7. 

&4><@ B5D4;B@, ;46B8-@G;9= S6?S9FES C4@SFA<>B@ <A8GEFD<4?PAB7B A4E?98<S 
$BEE<< D97<BA4?PAB7B ;A4K9A<S, CB;6B?SRM<= B>GAGFPES 6 @<D @4EF9DB6OI GD4?P-
J96, :<6L<I FD< EFB?9F<S A4;48. 'A<>4?PABEFP ;46B84 ;4>?RK49FES 6 97B <EFBD<K9-
E>B= @AB7BE?B=ABEF<. "A4 CD98BCD989?9A4 CBKF< 300-?9FA9= <EFBD<9= CD98CD<S-
F<S. *9AABEFP C4@SFA<>B6 <A8GEFD<4?PAB7B A4E?98<S !<:A9F47<?PE>B7B ;46B84 
5O?4 CD<;A4A4 DBEE<=E>B= < @9:8GA4DB8AB= @G;9=AB= B5M9EF69AABEFPR 6B 6D9@S 
CDB6989A<S 6 !<:A9@ &47<?9 K9FOD9I >DGCAOI @9:8GA4DB8AOI HBDG@B6 GK9AOI 
3 EC9J<4?<EFB6 6 QFB@ B5?4EF<: 6 1993, 1996, 2000 < 2003 7B84I.  

$94?<;4J<S CDB9>F4 «%F4DO= �9@<8B6E><= ;46B8» ECBEB5A4 <;@9A<FP EFD4-
F97<R D4;6<F<S 7BDB84 !<:A<= &47<? < 97B B5?<>, 84FP @BMAO= FB?KB> EB;84A<R 
?4A8L4HFAB-<A8GEFD<4?PAB7B «�9@<8B6-C4D>4» 4 F4>:9 CB;6B?<F A4D45BF4FP BCOF 
D9AB64J<< CB8B5AOI F9DD<FBD<=, 6 5B?PLB@ >B?<K9EF69 <@9RM<IES 6 <A8GEFD<-
4?PAB= %69D8?B6E>B= B5?4EF<. 

 

����� 2. %"���!��  "���� #$"*�%%� �"%&���� �$'�� %  
�%#"�0�"��!��  ���"!�&�� 

 

#D< <;GK9A<< <EFBD<< !<:A9F47<?PE>B7B ;46B84 �9@<8B6OI G @9AS 6B;-
A<>?4 <89S 46FB@4F<;4J<< DGKAB7B FDG84 K9?B69>4. !B, > EB:4?9A<R, <;-;4 5B?P-
L<I @4ELF45B6 ;46B84 CBA48B5<FES 8BEF4FBKAB @AB7B 6D9@9A< < E<? 8?S 46FB@4-
F<;4J<< CDBJ9EEB6 6E97B ;46B84. � E6S;< E QF<@, @ABR 5O?B 6O5D4AB EB;84A<9 64-
7BA9F><, E J9?PR 46FB@4F<;4J<< C9D986<:9A<S 7DG;B6. 

�47BA9F>4 4 BF>DOFO= 647BA @4?B= 6@9EF<@BEF< (0,546 @3), CD98A4;A4K9A-
AO= 8?S C9D96B;>< 7DG;B6, >BFBDO= C9D9@9M49FES CB G;>B>B?9=AO@ :9?9;AB8B-
DB:AO@ CGFS@ (CB F9DD<FBD<< CD98CD<SF<=, 6 K4EFABEF<, A4 L4IF4I < DG8A<>4I). 



 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

103 

 

 

$<E. 6. �47BA9F>4  

�?S EB;84A<S 647BA9F>< @ABR 5O? <ECB?P;B64A >BAEFDG>FBD LEGO Mind-

storms EV3. �4AAO= >BAEFDG>FBD CD98A4;A4K9A 8?S EB;84A<S CDB7D4@@<DG9@B7B 
DB5BF4, 5O? 6OCGM9A 6 2013 7B8G. !45BDO Lego Mindstorms EV3 >B@C?9>FGRFES 
A45BDB@ EF4A84DFAOI 89F4?9= LEGO (54?><, BE<, >B?9E4, L9EF9DA<) < A45BDB@, EB-
EFBSM<@ <; 84FK<>B6, 86<74F9?9= < CDB7D4@@<DG9@B7B 5?B>4.  

 

$<E. 7. �BAEFDG>FBD LEGO Mindstorms EV3 

#D< EB;84A<< @B89?< S <ECB?P;B64?4 E?98GRM<9 Q?9@9AFO >BAEFDG>FBD4: 
1. #DB7D4@@<DG9@O= 5?B> (@<>DB>B@CPRF9D) S6?S9FES E9D8J9@ < @B;7B@ DB-

5BFB6, CBEFDB9AAOI A4 C?4FHBD@9 LEGO Mindstorms Education EV3.  <>DB>B@CP-
RF9D EV3 F4>:9 CB889D:<649F Bluetooth, Wi-Fi 8?S E6S;< E >B@CPRF9D4@< <@99F 
CDB7D4@@AO= <AF9DH9=E, CB;6B?SRM<= EB;8464FP CDB7D4@@O < A4EFD4<64FP D97<-
EFD4J<< 84AAOI A9CBED98EF69AAB A4 @<>DB>B@CPRF9D9 EV3.  <>DB>B@CPRF9D 
EB6@9EF<@ E @B5<?PAO@< GEFDB=EF64@< [3, E. 251]. 
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$<E. 8. #DB7D4@@<DG9@O= 5?B> LEGO Mindstorms EV3 

2. �B?PL<9 E9D6B@BFBDO. "A< CB8>?RK4RFES > @<>DB>B@CPRF9DG EV3 < ;4-
EF46?S9F DB5BF4 86<74FPES: 9I4FP 6C9D98 < A4;48, CB6BD4K<64FPES < CDB9;:4FP CB 
;484AAB= FD49>FBD<<. �4AAO= E9D6B@BFBD <@99F 6EFDB9AAO= 84FK<> 6D4M9A<S, >B-
FBDO= CB;6B?S9F BK9AP FBKAB >BAFDB?<DB64FP C9D9@9M9A<9 DB5BF4 < 97B E>BDBEFP. 

 

$<E. 9. �B?PLB= E9D6B@BFBD LEGO Mindstorms EV3 

3. '?PFD4;6G>B6B= 84FK<> CB;6B?S9F BCD989?SFP D4EEFBSA<9.  B:9F <;@9DSFP 
D4EEFBSA<9 6 8<4C4;BA9 3 3 250 E@. �?S QFB7B 84FK<> <ECGE>49F ;6G>B6O9 6B?AO < 
CD<A<@49F <I «QIB». � BEAB6AB= HGA>J<< 84AAB7B E9AEBD4 8B546<?4EP 9M9 B8A4 þ 

BA F4>:9 @B:9F E?GL4FP G?PFD4;6G>B6O9 >B?954A<S, <ECGE>49@O9 8DG7<@< 84FK<-
>4@< G?PFD4;6G>4 [4, E. 157]. 

 

$<E. 10. '?PFD4;6G>B6B= 84FK<> LEGO Mindstorms EV3 

4. %F4A84DFAO9 89F4?< LEGO 3 BE<, 54?><, ;G5K4FO9 >B?9E4, LF<HFO. 
 B89?<DB64A<9 < >BAEFDG<DB64A<9 @9I4A<;@4 BEGM9EF6?S?BEP 6 A9E>B?P>B 

QF4CB6: 
1. %B;84A<9 @4>9F4 >BAEFDG>J<<, CB8B5AB7B D94?PAB@G @9I4A<;@G.  4>9F 

5O? 6OCB?A9A 6 CDB7D4@@9 LEGO Digital Designer. �4AA4S CDB7D4@@4 CB;6B?S9F 
EB;8464FP @B89?< <; 6<DFG4?PAOI B5N9>FB6 LEGO. �?47B84DS EB;84AAB= @B89?< 
@B:AB CDB8G@O64FP E?98GRM<9 QF4CO >BAEFDG<DB64A<S. 
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$<E. 11.  4>9F 8BEF46>< 7DG;4 E CB@BMPR 647BA9F>< E <ECB?P;B64A<9@ 6 CDB-
7D4@@O LEGO Digital Designer. 

2. %5BD>4 >B@CBA9AFB6 DB5BF4. !4 84AAB@ QF4C9 5?47B84DS @4>9FG EB;849FES 
>BAEFDG>J<S E <ECB?P;B64A<9@ >BAEFDG>FBD4 LEGO Mindstorms EV3. �B 6D9@S EB-
;84A<S S CB8EF46?S?4 BCBDO 68B?P 6E9= >BAEFDG>J<<, 89?4?4 <I 8?<AA99, FB?M9. !B 
6E9 BA< K9D9; A9E>B?P>B ;4CGE>B6 @9L4?< 86<74F9?S@. � <FB79, 8BDB:>4 5O?4 G69-
?<K9A4 6 864 D4;4, 4 54?>< 5O?B D9L9AB G5D4FP. �@9EFB A<I E89?4?4 GEFB=K<6GR 
BCBDG 8?S @BFBDB6 < 8B546<?4 G?PFD4;6G>B6B= 84FK<> 8?S 86<:9A<S 647BA9F><, CB-
8DB5A99 @9I4A<;@ D45BFO BC<E4A 6 CDB7D4@@<DB64A<<. 

3. #B8>?RK9A<9 86<74F9?9= < 84FK<>4 CDB<EIB8<F E <ECB?P;B64A<9@ EB98<-
A<F9?PAOI >459?9= CB CD46<?G: 84FK<>< CB8EB98<ASRFES > J<HD4@ 3 1, 2 , 3, 4, 4 
E9D6B@BFBDO > 5G>64@ 3 A, B, C, D.  

4. #DB7D4@@<DB64A<9. #DB7D4@@4 5O?4 EB;84A4 A4 B5D4;B64F9?PAB= DB5BFB-
F9IA<K9E>B= C?4FHBD@9 LEGO Mindstorms Education EV3. � 84AAB= CDB7D4@@9 <E-
CB?P;G9FES 6<;G4?PAO= S;O> CDB7D4@@<DB64A<S, E CB@BMPR >BFBDB7B EBEF46?S9FES 
CDB7D4@@4 8?S >BAEFDG>FBD4. � @B9= CDB7D4@@9 <ECB?P;G9FES J<>?, 8?S FB7B KFB5O 

CB6FBD<FP CBE?98B64F9?PABEFP >B@4A8, 4 <@9AAB 86<:9A<9 647BA9F><. � 6 J<>? ;4-
>?RK9A4 CDB7D4@@4, EB7?4EAB >BFBDB= CDB69DS9FES GE?B6<9, 9E?< D4EEFBSA<9 8B 
G?PFD4;6G>B6B7B 84FK<>4 5B?PL9 L9EF< E4AF<@9FDB6, FB 647BA9F>4 86<:9FES 6C9-
D98, 5?47B84DS ED98A<@ @BFBD4@. � CDBF<6AB@ E?GK49, 647BA9F>4 86<:9FES A4;48 A4 
CDBFS:9A<< FD9I E9>GA8 < BEF4A46?<649FES.  

 

$<E. 12. #DB7D4@@4 8?S >BAEFDG>J<< 
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5. �O7DG;>4 @4F9D<4?4 A9CBED98EF69AAB 6 DB5BF4.  #B8>?RK9A<9 DB5BF4 > #� 
BEGM9EF6?S9FES A9E>B?P><@ ECBEB54@<: K9D9; CBDF USB, Bluetooth EB98<A9A<9 <?< 
Wi-Fi EB98<A9A<9. 3 6O5D4?4 CBDF USB, F.>. 6 QFB@ E?GK49 DB5BF CD<6S;4A > >B@CP-
RF9DG < CDB7D4@@G A4 6OCB?A9A<9 @B:AB ;4CGE>4FP CDS@B <; ED98O CDB7D4@@<DB-
64A<S. �DB@9 FB7B, 6B 6D9@S 6OCB?A9A<S CDB7D4@@O CBS6?S9FES 6B;@B:ABEFP 6<;G-
4?PAB >BAFDB?<DB64FP IB8 9U 6OCB?A9A<S (;47B?B6>< 6OCB?ASRM<IES 6 84AAO= @B-
@9AF CDB7D4@@AOI 5?B>B6 5G8GF @9DJ4FP), @B:AB BFE?9:<64FP A4 >B@CPRF9D9. 
&4>:9 @B:AB A45?R84FP F9>GM<9 CB>4;4A<S 84FK<>B6 6EU 6D9@S, CB>4 DB5BF BEF4-
9FES CB8>?RK9AAO@ > ED989 CDB7D4@@<DB64A<S. 

6. #DB69D>4 CDB89?4AAB= D45BFO. %>BAEFDG<DB64AA4S 647BA9F>4, CBE?9 ;4-
7DG:9AAB= 6 A9U CDB7D4@@O, 6OCB?A<?4 6E9 89=EF6<S, EB7?4EAB <;?B:9AAO@ GE?B-
6<S@: BA4 86<74?4EP CB ?9AF9, C9D9@9M4S 7DG;. 

�BAEFDG>FBD LEGO Mindstorms EV3 CB;6B?S9F 6BC?BM4FP 6 :<;AP E6B< ;4-
8G@><, EFDB<FP < H4AF4;<DB64FP, G6?9KUAAB D45BF4FP < 6<89FP >BA9KAO= D9;G?PF4F 
E6B9= D45BFO. �?47B84DS HGA>J<BA4?G 84AAB7B >BAEFDG>FBD4 5O?4 EB;84A4 @B89?P 
8BEF46>< 7DG;4 E CB@BMPR 647BA9F>< E J9?PR 46FB@4F<;4J<< DGKAB7B FDG84.  B-
89?P 5O?4 ;4CDB7D4@@<DB64A4 A4 C?4FHBD@9 LEGO Mindstorms Education EV3 8?S 
D45BFO 59; 6@9L4F9?PEF64 K9?B69>4. #BE@BFD9FP D45BFG @9I4A<;@4 «�6FB@4F<K9-
E>4S 647BA9F>4», @B:AB C9D9=8S CB EEO?>9 3 https://youtu.be/ot43GLjwlno   

 

�4>?RK9A<9 
 

!<:A9F47<?PE><= @9F4??GD7<K9E><= ;46B8 3 KG7GABC?46<?PAO= < :9?9;B89-
?4F9?PAO= ;46B8, BEAB64AAO= �><AH<9@ �9@<8B6O@, 89=EF6B646L<= 6 1725-1987 

7B84I A4 F9DD<FBD<< 7BDB84 !<:A<= &47<?. 
� B>FS5D9 1987 7B84 ;46B8 5O? FBD:9EF69AAB BEF4AB6?9A. � SA64D9 1989 7B84 

5O? BF>DOF @G;9=, >BFBDO= EGM9EF6G9F CB E9= 89AP. 
�46B8-@G;9= EBEFB<F <; DS84 Q>ECB;<J<=, >BFBDO9 CB>4;O64RF BEAB6AO9 EF4-

8<< @9F4??GD7<K9E>B7B CDB<;6B8EF64: 8B@9AAO= J9I, CDB>4FAB9 CDB<;6B8EF6B, 
@4DF9AB6E><= J9I, QA9D79F<K9E>B9 IB;S=EF6B, B5BDG8B64A<9 @9I4A<K9E>B= B5D4-
5BF>< @9F4??4 < ?<F9=AB7B 89?4. �89EP :9 A4IB8SFES 6OEF46>< ;46B8E>B= F9IA<>< 
< CB86<:AB7B EBEF464 B5D4;J4 XIX-XX 69>B6.  G;9= K4EF<KAB EBID4A<? B5?<> ;84-
A<= XVIII-XX 69>B6, 6 FB@ K<E?9 8B@9AAGR < @4DF9AB6E>GR C9K<, 6B8SAGR FGD-
5<AG < @BEFB6B= >D4A 1892 7B84, 6B8SAO9 ?4D<, 8B@9AAO= >BDCGE A4K4?4 XIX 69>4. 

% J9?PR B5?97K9A<S FS:9?B7B FDG84 K9?B69>4 @ABR 5O?4 D4;D45BF4A4 @B89?P 
8BEF46>< 7DG;4 E CB@BMPR 647BA9F><. �AEFDG@9AFB@ EB;84A<S EF4? A45BD >BA-
EFDG>FBD4 LEGO Mindstorms EV3. �4AAO= >BAEFDG>FBD S6?S9FES CDB7D4@@<DG9-
@O@, EBEFB<F <; @<>DB>BAFDB??9D4, @BFBDB6, 84FK<>B6 < EF4A84DFAOI 89F4?9= 
LEGO (54?><, BE<, >B?9E4, L9EF9DA<). 3 6 E6B9= >BAEFDG>J<< <ECB?P;B64?4 @<>DB-
>BAFDB??9D, 5B?PL<9 E9D6B@BFBDO, G?PFD4;6G>B6B= 84FK<> < EF4A84DFAO9 89F4?< 
LEGO. �?S FB7B KFB5O CD<69EF< >BAEFDG>J<R 6 86<:9A<9 5O?4 EB;84A4 CDB7D4@@4. 

https://youtu.be/ot43GLjwlno
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"A4 CB;6B?S9F CDB69DSFP GE?B6<9 < 6OCB?ASFP ?<5B B8AG CBE?98B64F9?PABEFP >B-
@4A8, ?<5B 8DG7GR. 

 BS <EE?98B64F9?PE>4S 89SF9?PABEFP 6 B5?4EF< DB5BFBF9IA<>< A4 QFB@ A9 ;4-
>4AK<649FES, S CDB9>F<DGR @4L<AG 46FB@4F<K9E>B= CB84K< 7DG;4 E <ECB?P;B64-
A<9@ >BAEFDG>FBD4 LEGO Mindstorms EV3.   
 

%C<EB> ?<F9D4FGDO 

1. �5D4@B64, #. �.  9FB8<>4 EBID4A9A<S < 4>FG4?<;4J<< B5N9>FB6 >G?PFGD-
AB7B A4E?98<S: GK95AB9 CBEB5<9 / #. �. �5D4@B64. 3 �9@9DB6B: �9@���, 2020. 3 112 

E. 3 ISBN 978-5-8154-0525-7. 3 &9>EF: Q?9>FDBAAO= // �4AP: Q?9>FDBAAB-5<5?<BF9K-
A4S E<EF9@4. 3 URL: https://e.lanbook.com/book/174700 (84F4 B5D4M9A<S: 
30.01.2023). -  $9:<@ 8BEFGC4: 8?S 46FBD<;. CB?P;B64F9?9=. 

2. �EFBD<S ?<F9D4FGDO 'D4?4. XIX 69>: @BAB7D4H<S: 6 2 >A<74I / CB8 D984>-
J<9= �. �. %B;<AB=. 3 2-9 <;8. 3  BE>64: 3;O>< E?46SAE><I >G?PFGD, 2021 3 �A<74 
1 3 2021. 3 664 E. 3 ISBN 978-5-907290-51-8. 3 &9>EF: Q?9>FDBAAO= // �4AP: Q?9>-
FDBAAB-5<5?<BF9KA4S E<EF9@4. 3 URL: https://e.lanbook.com/book/185458 (84F4 B5-
D4M9A<S: 27.01.2023). - $9:<@ 8BEFGC4: 8?S 46FBD<;. CB?P;B64F9?9=. 

3. �BAEFDG<DG9@ DB5BFB6 A4 LEGO® MINDSTORMS® Education EV3. %5BD-
A<> CDB9>FB6 71: GK95AB9 CBEB5<9 / EBEF46<F9?P 2. �. %9DB64. 3  BE>64: �45BD4-
FBD<S ;A4A<=, 2019. 3 251 E. 3 ISBN 978-5-00101-652-2. 3 &9>EF: Q?9>FDBAAO= // 
�4AP: Q?9>FDBAAB-5<5?<BF9KA4S E<EF9@4. 3 URL: https://e.lanbook.com/book/121232 

(84F4 B5D4M9A<S: 01.02.2023). - $9:<@ 8BEFGC4: 8?S 46FBD<;. CB?P;B64F9?9=. 
4. �BAEFDG<DG9@ DB5BFB6 A4 LEGO. MINDSTORMS. Education EV3. %5BDA<> 

CDB9>FB6 72 / EBEF46<F9?P 2. �. %9DB64. 3  BE>64: �45BD4FBD<S ;A4A<=, 2020. 3 
285 E. 3 ISBN 978-5-00101-880-3. 3 &9>EF: Q?9>FDBAAO= // �4AP: Q?9>FDBAAB-5<5?<B-
F9KA4S E<EF9@4. 3 URL: https://e.lanbook.com/book/151472 (84F4 B5D4M9A<S: 
25.01.2023). - $9:<@ 8BEFGC4: 8?S 46FBD<;. CB?P;B64F9?9=. 

5. "6K<AA<>B64, �. �.  G;9< 'D4?4 6 EB69FE>B= <EFBD<<: GK95AB9 CBEB5<9 / �. 
�. "6K<AA<>B64, �. �. �989AJB64. 3 �>4F9D<A5GD7: 'D(', 2018. 3 136 E. 3 ISBN 978-

5-7996-2294-7. 3 &9>EF: Q?9>FDBAAO= // �4AP: Q?9>FDBAAB-5<5?<BF9KA4S E<EF9@4. 3 
URL: https://e.lanbook.com/book/170178 (84F4 B5D4M9A<S: 24.01.2023). - $9:<@ 8B-
EFGC4: 8?S 46FBD<;. CB?P;B64F9?9=. 

6. &D9FPS>B64, &. �EFBD<>B->G?PFGDAB9 A4E?98<9 D97<BA4: GK95AB9 CBEB5<9: 6 
3 K4EFSI / &. &D9FPS>B64.  +9?S5<AE>: 2'D�', 2014 3 +4EFP 1 3 2014. 3 293 E. 3 
&9>EF: Q?9>FDBAAO= // �4AP: Q?9>FDBAAB-5<5?<BF9KA4S E<EF9@4. 3 URL: 

https://e.lanbook.com/book/154152 (84F4 B5D4M9A<S: 01.02.2023). - $9:<@ 8BEFGC4: 
8?S 46FBD<;. CB?P;B64F9?9=. 
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���"&"���!�� %��&"�"�" %&"�� ��3 $�%"��!�3 #�%�"  

#>B0?>2  .%., CG0I89AS 9� :;0AA0  
$C:>2>48B5;P: /E8= $.�., CG8B5;P B5E=>;>388 

 �"' %", 74 
 

�6989A<9 
 

%69FB6O9 EFB?O-C9EBKA<JO 6 CBE?98A<9 7B8O EF4?< BK9AP CBCG?SDAO@< 6 >4-
K9EF69 A9 FB?P>B D4;6?9K9A<S, AB < D4;6<64RM97B 748:9F4, ECBEB5AB7B CB@BKP 6 
GE>BD9AAB@ D4;6<F<< D959A>4.  AB7<9 C4CO «E DG>4@<», <E>D9AA9 ?R5SM<9 @4EF9-
D<FP D4;?<KAO9 69M<, 7BFB6O D4EE@BFD9FP 6B;@B:ABEFP CDB<;6B8EF64 F4>B7B 74-
8:9F4 E6B<@< E<?4@<, < 8?S A<I IBDBL4S AB6BEFP 3 QFB 6B;@B:AB!  

%C9J<4?<EFO 6<8SF 6 E69FB6B= C9EBKA<J9 @BMAO= <AEFDG@9AF 8?S 6E9EFB-
DBAA97B D4;6<F<S D959A>4. #B <I E?B64@, 8?S @4?OL4 QFB A9 CDBEFB B8<A <; 64D<-
4AFB6 F6BDK9EF64, 4 9M9 < CD9>D4EA4S FD9A<DB6>4 @9?>B= @BFBD<>< DG>, >BFBD4S 
A9<;59:AB 6O;O649F GE>BD9AAB9 D4;6<F<9 @B;74. 

�BE69AAB QHH9>F BF <ECB?P;B64A<S EFB?4 8?S D<EB64A<S C9E>B@ E D4AA97B 
89FEF64 6OD4:49FES 6 FB@, KFB 89F< A4K<A4RF 7B6BD<FP KGFP D4APL9, 4 E?B64DAO= 
;4C4E < CD46<?PAB9 CDB<;ABL9A<9 BE64<64RF 5OEFD99. 

"F89?PA4S CB?B:<F9?PA4S HGA>J<S C9E>4 ;4>?RK49FES 6 FB@, KFB BA B5?4849F 
E<?PAO@ GECB>4<64RM<@ 89=EF6<9@ 3 A4EFB?P>B, KFB G @AB7<I CE<IB?B7B6 D45BF4 
E A<@ ?9:<F 6 BEAB69 BEB5B7B 6<84 F9D4C<<. 

#D< QFB@ CB>GCAO9 64D<4AFO 748:9F4 84?9>B A9 6E9784 EBBF69FEF6GRF ?GK-
L<@ B:<84A<S@. � C9D6GR BK9D98P BA< @B7GF A9 AD46<FPES >4><@<-FB @9?BK4@<, 
A4CD<@9D, A9 EBBF69FEF6GRF FB@G >B?<K9EF6G <?< HBD@9 E6B5B8AB7B CDBEFD4AEF64, 
>BFBDO@ D4ECB?4749F 64L9 :<?P9. �B;@B:AO CD9F9A;<< < E9DP9;A99, 9E?< @4F9D<-
4?O 6O5D4AO A9>4K9EF69AAO9 < 84:9 BC4EAO9 8?S D959A>4, E5BD>4 A9G8B6?9F6BD<-
F9?PA4S, 8B?7B69KABEFP 6O;O649F EB@A9A<S. �BA9KAB, CD4>F<K9E>< 6E9784 @B:AB 
A4=F< < 5B?99 >4K9EF69AAO= 4A4?B7, B8A4>B 6B 6E9I 59; <E>?RK9A<S E?GK4SI QFB 
6O?P9FES 6 G69?<K9A<9 ;4FD4F. 

�@9AAB CBQFB@G @AB7<9 C4CO CD98CBK<F4RF 89?4FP F4>B= <7DB6B= EA4DS8 E4-
@BEFBSF9?PAB E6B<@< DG>4@<. 1FB BEB59AAB 4>FG4?PAB 6 FB@ E?GK49, 9E?< @G:K<A4 
9M9 < 6 CB6E98A96ABEF< D45BF49F E 8D969E<AB= < @B:9F <ECB?P;B64FP @4F9D<4?O, 
BEF46L<9ES CBE?9 D45BFO <?< D9@BAF4 6 >64DF<D9 3 6 F4>B@ E?GK49 <;7BFB6?9A<9 
EFB?4 B5B=89FES 6 EGM<9 >BC9=><. 

� >BAJ9 >BAJB6, 8?S K9?B69>4, G >BFBDB7B G:9 9EFP CD9864D<F9?PAO= BCOF 
D45BFO E 89D96B@, F4>4S ;484K4 A9 5G89F E?<L>B@ E?B:AB=, < @AB7B 6D9@9A< A9 
BFA<@9F. 
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�A4?B7<< <; CDBL?B7B& 

)BFS <E>GEEF64 C9EBKAB= H4AF4;<< BK9AP @B?B8B9, B8A4>B, IG8B:9EF69AAB9, 
@98<F4F<6AB9, J9?<F9?PAB9 < D9?<7<B;AB9 B5M9A<9 K9?B69>4 E C9E>B@ GIB8<F >BD-
AS@< 6 8D96ABEFP, 4 EF4?B 5OFP <@99F 7?G5B><= E@OE?. 

�M9 8B A4E>4?PAB= :<6BC<E< ?R8< A4K4?< D<EB64FP A4 C9E>9. !4 FB@ CB-
?BFA9, >BFBDB9 5O?B <@ 5?<:9 6E97B, <AEFDG@9AFB@, >BFBDO= 6E9784 CB8 DG>B= 3 
C4?PJO, 69FBK><, C4?BK><. 

#D<@9D FB@G - 8D96A99 <E>GEEF6B @47<< <A89=J96 «=020E>», A4ABE<6L<I A4 
C9EB> D<EGAB> EB E6SM9AAO@< C<EP@9A4@<. 

�B?99 K9@ 1300 ?9F A4;48 6 3CBA<< ;4DB8<?BEP <E>GEEF6B «�BAEQ><», ;4>?R-
K4RM99ES 6 <;B5D4:9A<< @BDE><I <?< 7BDAOI C9=;4:9= A4 K9DAB@ ?4><DB64AAB@ 
CB8ABE9 E CB@BMPR 59?B7B >64DJ4 >DGCAB7B, ED98A97B < @9?>B7B CB@B?4. 

� 4D45E><I EFD4A4I E 8D96ABEF< ?R8< 6<89?< >D4EBFG < D94?<;B6O64?< E6B= 
F6BDK9E><= CBF9AJ<4? 6 EB;84A<< 5GFO?B> E J69FAO@ C9E>B@. � E97B8AS QF< <;OE-
>4AAO9 EG69A<DO 3 ?R5<@O9 CB84D>< 8?S FGD<EFB6. 

�ECB?P;GRF 6B;@B:ABEF< C9E>4 E>G?PCFBDO. &4> 6B;@B:AB EB;84A<9 «C9EBK-
AOI E>G?PCFGD», A9CDBKAOI, A98B?7B69KAOI, F9DSRM<I E6BR HBD@G CB8 6B;89=-
EF6<9@ 6B8O, 69FD4 < 7?46AB7B EG8P< 3 6D9@9A<. 

�O5BD < B5BEAB64A<9 CDB9>F4 
!4 GDB>4I <;B5D4;<F9?PAB7B <E>GEEF64 @O CB;A4>B@<?<EP E AB6O@ 6<8B@ <E-

>GEEF64 3 C9EBKAB= 4A<@4J<9=.   O B5 QFB@ FB?P>B E?OL4?< BF GK<F9?S < 6<89?< 
A4 Q>D4A9 6 6<89 6<89BHD47@9AFB6, AB A4@ ;4IBF9?BEP E4@<@ CBCDB5B64FP CBD<EB-
64FP C9E>B@, 698P QFB F4> >D4E<6B < A9B5OKAB. 

 O CB<AF9D9EB64?<EP G A4L97B GK<F9?S A9?P;S ?< < A4@ CBCDB5B64FP CBD<-
EB64FP C9E>B@. ">4;4?BEP, KFB 8?S QFB7B A9B5IB8<@ EC9J<4?PAO= EFB?, < EFB<F BA 
4000 DG5?9=, AB BA 5G89F EFB<FP 6 864 D4;4 89L96?9, 9E?< 97B E89?4FP E4@<@. 

!4 GDB>4I F9IAB?B7<< @O ;4A<@4?<EP EFB?SDAO@ 89?B@ < 89?49@ @AB7B <A-
F9D9EAOI < AG:AOI <;89?<=. 

 O CB8B5D4?< A9B5IB8<@O9 @4F9D<4?O, D4;D45BF4?< >BAEFDG>J<R EFB?4, 
6OCB?A<?< QE><;O, CB87BFB6<?< AG:AO= <AEFDG@9AF < A4 GDB>4I F9IAB?B7<<, 4 
F4>:9 A4 ;4ASF<SI >DG:>4 «'@9?O9 DG><» D9L<?< <;7BFB6<FP A4L9 <;89?<9, KFB5O 
CBFB@ CB84D<FP 97B 6 >45<A9FO CE<IB?B74 < <;B5D4;<F9?PAB7B <E>GEEF64 8?S CDB-
6989A<S <AF9D9EAOI < G6?9>4F9?PAOI GDB>B6. 

*9?P CDB9>F4: 
�;7BFB6?9A<9 E69FB6B7B EFB?4 8?S D<EB64A<S C9E>B@. 
�484K< CDB9>F4: 
ý <;GK<FP ?<F9D4FGDG CB 84AAB= F9@9; 
ý EBEF46<FP F9IAB?B7<K9E>GR 8B>G@9AF4J<R; 
ý <;7BFB6<FP E69FB6B= EFB? 8?S D<EB64A<S C9E>B@. 
"EAB6AO9 FD95B64A<S > <;89?<R. 
1.�;89?<9 8B?:AB 5OFP 6OCB?A9AB <; 59;BC4EAOI @4F9D<4?B6, 8B?:AB 5OFP 

CDBKAO@ < 59;BC4EAO@, G8B5AO@ 6 Q>EC?G4F4J<<. 
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2. �;89?<9 8B?:AB 5OFP F9IAB?B7<KAO@ < CDBEFO@ 6 <;7BFB6?9A<<, >B@C4>F-
AO@, 8B?:AB 6O7?S89FP QEF9F<KAB. 

�O5BD @4F9D<4?4 
�D<F9D<< 6O5BD4 @4F9D<4?4 
(4A9D4 3 E?B<EFO= 8D969EAO= @4F9D<4?, CB?GK49@O= E>?9<64A<9@ 3-I < 5B-

?99 ?<EFB6 ?GM9AB7B LCBA4, E C9D9>D9EFAB= BD<9AF4J<9= 6B?B>BA 6 E@9:AOI 
E?BSI. !4DG:AO= E?B= H4A9DO A4;O649FES DG54L>B=. $G54L>4 <;7BF46?<649FES <; 
8D969E<AO 5B?99 6OEB>B7B >4K9EF64, K9@ 6AGFD9AA<9 E?B<. 

!4DG:AO9 E?B< <@9RF 6E9784 B8AB A4CD46?9A<9 6B?B>BA, 8?S CD98BF6D4M9-
A<S >BDB5?9A<S H4A9DO. �AGFD9AA<9 E?B< <@9RF C4D4??9?PAB9 A4CD46?9A<9 6B?B-
>BA. �;7BF46?<649FES H4A9D4 <; EBEAO, FBCB?S, 9?<, B?PI<, 59D9;O 6 6<89 ?<EFP96 
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�<EFO FB?M<AB= 5B?99 18 @@ A4;O64RFES H4A9DAO@< C?<F4@<.  
�?S <;7BFB6?9A<S A9B5IB8<@B CB85<D4FP ;8BDB6GR < >4K9EF69AAGR H4A9DG:  
K<EFGR < B8ABDB8AGR CB J69FG, 59; EGK>B6, FD9M<A < BF>B?B6, IBDBLB 6OEG-

L9AAGR < A9 >BDB5?9AAGR; A9 <@9RMGR A4 E959 GK4EF>B6, CBD4:9AAOI 7A<?PR 
<?< 7D<5>B@. 

�9D9;B64S H4A9D4. !4K<A4RM<= ?R5<F9?P 6OC<?<64A<S CB?P;G9FES 59D9;B-
6B= H4A9DB=. �9D9;B64S H4A9D4 ?97>B B5D454FO649FES.  4F9D<4? A4<5B?99 CB8IB-
8SM<= 8?S 6OC<?<64A<S ?B5;<>B@. &B?M<A4 ?<EF4 BF 4 8B 10 @@. �BEFGCAO= @4F9-
D<4?, >BFBDO= @B:AB >GC<FP G A4E 6 @474;<A9 3 QFB EBEA4 < 59D9;B64S H4A9D4.  
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�4@<A<DB64AA4S 8D969EAB-EFDG:9KA4S C?<F4 3 E4@O= 89L96O= @4F9D<4? A4 

E97B8ASLA<= 89AP. &4>4S >BAEFDG>J<S B5IB8<FES 89L96?9 6E97B, < 6 QFB@ 99 7?46-
AO= C?RE. 

 4F9D<4? A9 BF?<K49FES 6OEB>B= CDBKABEFPR < FD95G9F 4>>GD4FAB7B B5D4M9-
A<S. %4@O9 A489:AO9 64D<4AFO 3 C?<FO E C?BFABEFP BF 650 >7 A4 @.>G5. < 5B?99. 

#D< CDB<;6B8EF69 <ECB?P;G9FES BC4EAB9 8?S ;8BDB6PS 69M9EF6B 3 HBD@4?P-
897<8. #DB8G>J<S D4;?<K49FES CB >?4EEG 6 ;46<E<@BEF< BF EB89D:4A<S. %4@O= 59;-
BC4EAO= 64D<4AF 3 �1. �O5<D4=F9 <@9AAB 97B, >?4EE G>4;O649FES 6 E9DF<H<>4F9 
>4K9EF64. 

��%# 8?S @9AS - E4@O= 8BEFGCAO= @4F9D<4?, 84RM<= L<DB>GR 6B;@B:-
ABEFP 8?S F6BDK9E>B= 89SF9?PABEF< CB <;7BFB6?9A<R BD<7<A4?PAOI <;89?<= 6 GE?B-
6<SI 8B@4 < L>B?PAB= @4EF9DE>B=. %6B<@< DG>4@< @AB= D4A99 5O?< <;7BFB6?9AO 
A9E>B?P>B CB?9;AOI 69M9= 8?S <ECB?P;B64A<S 6 5OFG, QFB F45GD9F, CB?>4 8?S B5G6<, 
69L4?>4 8?S B89:8O < 8DG7B9. &4><@ B5D4;B@, E6B= 6O5BD @4F9D<4?4 8?S E69FB6B7B 
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�O5BD 64D<4AF4 

 
 

� CDBJ9EE9 E5BD4 <AHBD@4J<<, S D4EE@BFD9? FD< CD98EF46?9AAOI 64D<4AF4 < D9L<? 
<;7BFB6<FP E69FB6B= EFB?, CD<AS6 ;4 BEAB6G 64D<4AF AB@9D FD<. 
 

%5BDBKAO= K9DFU: 

 

%C9J<H<>4J<S 
#B;. !4<@9AB64A<9 �B?.  4F9D<4? #D<@9K4A<9 

1 �A<M9 1 ��%#  

2 "D7EF9>?B 1 #B?<@9D  

3 �B>B64S EF9A>4 1 ��%#  

4 �B>B64S EF9A>4 1 ��%#  

5 #9D97BDB8>4 1 ��%#  

6 �48ASS EF9A>4 1 ��%#  

7 #9D98ASS EF9A>4 1 ��%#  

8 "CBD4 2 %BEA4  

9 "CBD4 2 %BEA4  

 

 

 



 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

112 

 

&9IAB?B7<S <;7BFB6?9A<S 
 

#D< <;7BFB6?9A<< 6E9I 89F4?9=, 6IB8SM<I 6 <;89?<9, <ECB?P;G9FES B8A4 < F4 
:9 F9IAB?B7<K9E>4S BC9D4J<S E GKUFB@ E6B<I D4;@9DB6, >BFBDO9 CD98EF46?9AO A4 
QE><;9 EFB?<>4. 1F4CO D45BFO E?98GRM<9: 

1. �O5D4FP ;47BFB6>G E GKUFB@ CD<CGE>B6 A4 B5D45BF>G < D4;@9F<FP 89F4?P 
CB K9DF9:G. 

2. $4EC<?<FP 89F4?P CB D4;@9F>9. 
3. �4K<EF<FP >DB@>< 89F4?<. 
4. �4>D4E<FP >DB@><. 

5.�OC<?<FP CB D4;@9DG BD74A<K9E>B9 EF9>?B < @4F<DB64FP. 
6.�OC<?<FP BCBDO. 

7.%B5D4FP CB8E69F>G. 
8. %B5D4FP <;89?<9. 
%5BD>4 <;89?<S < >D9C?9A<S 89F4?9= BEGM9EF6?S9FES A4 E4@BD9;O, EB7?4EAB 

E5BDBKAB@G K9DF9:G. 
&9IA<>4 59;BC4EABEF< 

 

1.�9D9:AB BFABE<FPES > B5BDG8B64A<R. 
2.%B5?R84FP CD<U@O D45BFO E <AEFDG@9AFB@. 
3.!48U:AB ;4>D9C?SFP B5D454FO649@O= @4F9D<4?. 
4.�ECB?P;B64FP <AEFDG@9AF FB?P>B CB A4;A4K9A<R. 
5.%FDB7B EB5?R84FP GEF4AB6?9AAO9 8?S >4:8B7B 6<84 D45BFO CD46<?4 F9I-

A<>< 59;BC4EABEF<. 
6.$45BF4FP FB?P>B <ECD46AO@ < BEFDB ;4FBK9AAO@ <AEFDG@9AFB@.  
7.#O?P, EFDG:>G, BC<?>< G84?SFP M9F>B=-E@9F>B=. 

 

#D<U@O D<EB64A<S 
 

�E>GEEF6B EB;84A<S <;B5D4:9A<S BEAB64AB A4 CDBEFOI CD<9@4I D<EB64A<S. 
� L>B?9 A4 GDB>9, >DG:>9 CB>4:<F9 D959A>G, >4> AG:AB 89D:4FP DG><, 6OEOC4FP 
C9EBK9>, KFB5O >4DF<A>4 CB?GK4?4EP K9F>B=, SD>B= < D94?PAB=. �ECB?P;G=F9 E?98G-
RM<9 F9IA<>< 8?S A4K<A4RM<I. 

#9D9EOC49@ C9EB> <; B8AB= ?48BL>< 6 8DG7GR 

"F?<KAO= 64D<4AF A4K4?4 ;4ASF<=. $95SF4 A4EFD4<64RFES A4 D45BFG, ;A4>B-
@SFES E @4F9D<4?B@, BMGM4RF 97B 69E, F9C?B <?< CDBI?48G, F9>EFGDG. 

%B5<D49@ C9EB> 6 >G?4> < D4EE9<649@ 

!G:AB E@BFD9FP, E>B?P>B C9E>4 A45<D49F GK4M<9ES 6 ?48BL>G. �7B 8B?:AB 
5OFP A9@AB7B, KFB5O 86<:9A<S 5O?< ?97><@<, E?B= @4F9D<4?4 A4 EF9>?9 FBA><@. 
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�OEOC49@ C9EB> EFDG9= 

% CB@BMPR DGK9=>4 <; ?48BL>< 89F< D<EGRF ?<A<< D4;AB= FB?M<AO. �E?< 
89D:4FP DGK>G 6OEB>B < CGE>4FP FBA>B= EFDG9=, CB?GK<FES E69F?O= 64D<4AF ?<-
A<<. 

�E?< EOC4FP 7DG5B, CBKF< D4;:<@4S >G?4>, A4D<EG9F9 F9@AGR L<DB>GR >D<-
6GR. !4 QFB@ QF4C9 64:AB BFD45BF4FP B54 CD<9@4, KFB5O D959AB> >BAFDB?<DB64? 
A4EOM9AABEFP D<EGA>4 J69FB@, EB;8464? CBKF< A96<8<@O9 ?<A<<. 

$<EG9@ C4?PK<>4@< 

�9F< @B7GF <ECB?P;B64FP >4:8O= C4?9J 6 BF89?PABEF< <?< ?48BAP J9?<>B@. 
#GEFP <;B5D4;SF FD46G, 6B?BEO, 89D96PS. �G?4>B@ D<EGRF >DGCAO9 B5N9>FO 3 7BDG, 
>4@9AP. #B8GL9K>4@< 3 C?B8O, ;69;8BK><. 

,>B?PA<>4@, BE6B<6L<@ CDBEFO9 ECBEB5O D<EB64A<S, CD98?B:<F9 F4><9 
G6?9>4F9?PAO9 GCD4:A9A<S. 

�?9AB6O= ?<EF 
!4EOCPF9 >BAFGD 8?S >?9AB6B7B ?<EF4, EF4D4SEP EB5?R84FP 97B HBD@G. #B8-

>BDD9>F<DG=F9 ?<A<< C4?PJ4@<. %86<APF9 ?<LA<= C9EB> > >D4R A4D<EB64AAB7B ?<-
EF4, KFB5O >BAFGD EF4? F9@A99. !4D<EG=F9 K9D9LB>. !B7F9@ CDB698<F9 6AGFD9AA<9 
?<A<< (CDB:<?><). � B5?4EF< K9D9L>4 CB8GL9K>B= C4?PJ4 CBEF46PF9 >DG:B>. 

�G>6O 

 4F9D<4? D4EEOC49FES CB EF9>?G <; ?48BA< <?< M9CBFPR. $4;D46A<649FES. !4 
QFB@ HBA9 A4C<L<F9 5G>6O ?4F<AE>B7B <?< E?46SAE>B7B 4?H46<F4 CB B5D4;JG. $9-
59AB> GK<FES 5OFP 6A<@4F9?PAO@, CB6FBDSFP L45?BA. $4;6<649FES 7D4HB@BFBDAO= 
A46O>. 

�B84 
!4EOCPF9 C9EB> CB 6E9= CB69DIABEF< >BAF9=A9D4. % CB@BMPR K9FOD9I <?< 

CSF< L<DB>B D4EEF46?9AAOI C4?PJ96 D<EG9@ 6B?A<EFO9 ?<A<<. !B7F9@ E89?4=F9 7B-
D<;BAF4?PAO9 K9DFBK>< 3 QFB DS5P. #BFB@ CDB698<F9 7BD<;BAF < G59D<F9 ?<LA99 6 
69DIA9= K4EF< EF9>?4. !4 QFB= :9 >B@CB;<J<< A4D<EG=F9 FGK><. 

"5?4>4 
#9EB> ;4:4F 6 >G?4>9. �9?49@ >DG7B6O9 86<:9A<S DG>B= E @4?9AP>B= 4@C?<-

FG8B=, D4EEOC49@ @4F9D<4? CB C9EBKA<J9.  9?><9 ?<A<< @B:AB CBFB@ CDB69EF< 
AB7F9@, KFB5O B5?4>4 CB?GK<?<EP COLAO9. 

 

�4>?RK9A<9 
 

#D< 6OCB?A9A<< QFB7B CDB9>F4, @O 6OCB?A<?< CBEF46?9AAO9 C9D98 EB5B= 
;484K<. 

   � CDBJ9EE9 D45BFO @O D9L<?< CDB5?9@G E D4;@9DB@ <;89?<S, CB8B5D4?< 
AG:AO= @4F9D<4?, GK<FO64S CB:9?4A<S A4L97B GK<F9?S F9IAB?B7<<, D<EB64A<S < 
CE<IB?B74 @O A4L?< BCF<@4?PAGR HBD@G EFB?4, CB?GK<?< AG:AGR CB8E69F>G, A9-
B5IB8<@GR 6OEBFG 5BDFB6. 
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1FB G:9 A9 C9D6B9 A4L9 5B?PLB9 <;89?<9.  O <ECB?P;B64?< 6E9 E6B< A46O>< 
< G@9A<S, 6?B:<?< 8GLG 6 QFG D45BFG. �;89?<9 CBAD46<?BEP 6E9@ GK<F9?S@ < GK9-
A<>4@. 

&9C9DP A4L EFB? A4IB8<FES 6 >45<A9F9 CE<IB?B74, < E CB@BMPR 97B CDB6B-
8SFES GDB>< CB <;B5D4;<F9?PAB@G <E>GEEF6G < ;4ASF<S >DG:>4 «2AO= IG8B:A<>». 

�DB@9 QFB7B 6E9 :9?4RM<9 @B7GF E6B5B8AB 6B 6D9@S C9D9@9AO CB8B=F< < 
CBD<EB64FP A4 A4L9@ EFB?9 6 QFB= A9B5OKAB= F9IA<>9.  O BK9AP D48O, KFB A4L4 
D45BF4 B>4;4?4EP AG:AB=, 5G89F <ECB?P;B64FPES 6 L>B?9 9M9 @AB7B, @AB7B ?9F. 

 

%C<EB> ?<F9D4FGDO 

1. &9IAB?B7<S. 8-9 >?4EEO: 8?S B5M9B5D4;B64F9?PAOI BD74A<;4J<= /�. . �4-
;4>96<K < 8D. /#B8 D98. �. . �4;4>96<K4. 3 29 <;8. 3  .: #DBE69M9A<9, 2020. 3 
255E.  

2. &9IA<K9E>B9 @B89?<DB64A<9 < >BAEFDG<DB64A<9 / #B8. D98. �. �B?BF<-
?B64. -  .: #DBE69M9A<9, 1983. 

- �AF9DA9F 3 D9EGDEO:   
3. https://piko-train.ru/dom-i-sad/svetovaya-pesochnica-svoimi-rukami.html 

4. https://vegamebell.ru/stoly/stol-risovat-peskom.html 

5. 3A89>E - >4DF<A><  
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<5B0;;>>1@010BO20RI8E ?@>872>4AB2 8 A5@28A0» 
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�BAFDB?P 79B@9FD<K9E>B= FBKABEF< @4L<ABEFDB<F9?PAOI <;89?<= S6?S9FES 
B8AB= <; 64:A9=L<I EBEF46?SRM<I CDB<;6B8EF69AAB7B CDBJ9EE4, >BFBD4S E >4:-
8O@ 7B8B@ CD<B5D9F49F 6E9 5B?PL99 ;A4K9A<9. �BCGE>< 89F4?9=, >B784-FB 6OD4:46-
L<9ES 89ESFO@< 8B?S@< @<??<@9FD4, F9C9DP G:9 6OD4:4RFES 97B FOESKAO@< 8B-
?S@<. �4AA4S F9A89AJ<S 6 EBK9F4A<< E CBFD95ABEFPR 6 GA<69DE4?PAB@, 7<5>B@ < 
FBKAB@ <;@9D<F9?PAB@ B5BDG8B64A<<, ECBEB5AB@ CB?ABEFPR <AF97D<DB64FPES 6 
>B@C?9>EAB-46FB@4F<;<DB64AAB9 CDB<;6B8EF6B, GE>BD<?4 6 CBE?98A<9 89ESF<?9F<S 
D4;D45BF>< 6 B5?4EF< >BBD8<A4FAB-<;@9D<F9?PAB= F9IA<><. % EB6D9@9AAB= FBK>< 
;D9A<S <ECB?P;B64A<9 >BBD8<A4FAB-<;@9D<F9?PAB= F9IA<>< < BEB59AAB >BBD8<-
A4FAB-<;@9D<F9?PAOI @4L<A E +#' 8?S ?<A9=AOI < G7?B6OI <;@9D9A<= CDB<;69?B 
D96B?RJ<R 6 F9IA<K9E><I <;@9D9A<SI F4> :9, >4> < <ECB?P;B64A<9 6 CDB<;6B8EF69 
F9IAB?B7<= CDB7D4@@AB= B5D45BF><. 
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�BAFDB?PAB-<;@9D<F9?PAO9 @4L<AO (@4L<AO - �� ) 3QFB GEFDB=EF6B 8?S 
<;@9D9A<S 79B@9FD<K9E><I I4D4>F9D<EF<> B5N9>F4.  4L<A4 @B:9F GCD46?SFPES 
6DGKAGR BC9D4FBDB@ <?< 46FB@4F<;<DB64AB C9DEBA4?PAO@ >B@CPRF9DB@, BEA4-
M9AAO@ DS8B@ CDB7D4@@ CB CDB6989A<R <;@9D9A<= <;89?<= D4;?<KAB= HBD@O < 
B5D45BF>9 EB5D4AAOI 84AAOI. 

 

#D98CBEO?>< < <EFBD<S CBS6?9A<S >BBD8<A4FAB-<;@9D<F9?PAOI @4L<A 

 

#9D6O9 >BBD8<A4FAB-<;@9D<F9?PAO9 @4L<AO (�� ), CBS6<6L<9ES 6 A4K4?9 
60-I 7B8B6 20 69>4, CD98EF46?S?< EB5B= <;@9D<F9?PAO9 GEFDB=EF64 E DGKAO@ GCD46-
?9A<9@, BEAB64AAO9 A4 >BAEFDG>J<< FD9I>BBD8<A4FAOI EF4A>B6, 789 6@9EFB <A-
EFDG@9AF4 <ECB?P;B64?ES <;@9D<F9?PAO= 84FK<>. �4FK<><, CD<@9AS6L<9ES 6 FB 
6D9@S, CD98EF46?S?< EB5B= :9EF><9 ;BA8O, >BFBDO9 CD< <;@9D9A<SI 6DGKAGR CD<-
6B8<?<EP 6 >BAF4>F E CB69DIABEFS@< >BAFDB?<DG9@B= 89F4?<. �BBD8<A4FO J9AFD4 
EH9D<K9E>B7B A4>BA9KA<>4 ;BA84 BFB5D4:4?<EP A4 J<HDB6B@ 8<EC?99 < ;4C<EO64-
?<EP BC9D4FBDB@ @4L<AO. &4><9 <;@9D9A<S ;4A<@4?< @AB7B 6D9@9A<, <@9?< A96O-
EB>GR FBKABEFP < CB6FBDS9@BEFP, < A9 <E>?RK4?< BL<5B> BC9D4FBD4. 

� 1973 7. CBS6<?4EP C9D64S �� , >BFBD4S EBBF69FEF6G9F EB6D9@9AAB@G BCD9-
89?9A<R >BBD8<A4FAB-<;@9D<F9?PAB= @4L<AO E FBK>< ;D9A<S CD<AJ<C4 D94?<;4-
J<< >BBD8<A4FAOI <;@9D9A<=. "A4 5O?4 EB;84A4 ;4C48AB79D@4AE>B= >B@C4A<9= 
«Carl Zeiss». % 99 CBS6?9A<9@ FBKABEFP <;@9D9A<= 8BEF<7?4 AB6B7B GDB6AS 5?47B-
84DS 6A98D9A<R FD9I>BBD8<A4FAB= <;@9D<F9?PAB= E<EF9@O. #BE?9 QFB= C9D98B6B= 
D4;D45BF>< Q6B?RJ<S >BBD8<A4FAB-<;@9D<F9?PAB= F9IA<>< ;4@9FAB GE>BD<?4EP, 
BEB59AAB 6 B5?4EF< EB;84A<S AB6OI <;@9D<F9?PAOI E<EF9@. �?S FB7B KFB5O CD9-
B8B?9FP A98BEF4F>< :9EF><I ;BA8B6 < B59EC9K<FP 6B;@B:ABEFP 46FB@4F<;4J<< >BA-
F4>FAB7B 6;4<@B89=EF6<S E <;@9DS9@B= 89F4?PR, 6 C9D6GR BK9D98P, 5O?< D4;D45B-
F4AO 84FK<>< >4E4A<S. �4F9@ 5O?< EB;84AO D4;?<KAO9 59E>BAF4>FAO9 <;@9D<F9?P-
AO9 E<EF9@O, F4><9 >4> ?4;9DAO9 GEFDB=EF64 <?< Q?9>FDBAAO9 >4@9DO, D4EL<DSR-
M<9 8<4C4;BA <;@9D<F9?PAOI E<EF9@, 8BEFGCAOI 8?S 6O5BD4 >BA9KAO@ CB?P;B64-
F9?9@. 

#D< <ECB?P;B64A<< D4AA<I B5D4;JB6, BC9D4FBD ��  5O? 6OAG:89A ;4C<EO-
64FP < B5D454FO64FP <;@9D<F9?PAO9 84AAO9 6DGKAGR. %9=K4E :9 QF< ;484K< D9L4-
RFES CD< CB@BM< >B@CPRF9D4, KFB BF>DO649F AB6O9 6B;@B:ABEF< 8?S 6OCB?A9A<S 
<;@9D9A<= < B5D45BF>< <I D9;G?PF4FB6. � A4EFBSM99 6D9@S D4;D45BF4AB EC9J<4?P-
AB9 CDB7D4@@AB9 B59EC9K9A<9, CD<;64AAB9 D9L4FP F4><9 E?B:AO9 < FDG8B9@><9 <;-
@9D<F9?PAO9 ;484K< >4> <;@9D9A<S ;G5K4FOI >B?9E, ?BC4FB> FGD5<A < 89F4?9= E6B-
5B8AB= 79B@9FD<K9E>B= HBD@O 6 46FB@B5<?PAB= CDB@OL?9AABEF<. �;@9D9A<S, 6O-
CB?AS9@O9 6DGKAGR, E@9A<?<EP <;@9D9A<S@< E >B@CPRF9DAO@ GCD46?9A<9@, 6 EB-
BF69FEF6<< E K9@ B8<A D4; ;4CDB7D4@@<DB64AAO= J<>? <;@9D9A<= @B:9F 5OFP CB-
6FBD9A 8?S J9?B= C4DF<< 89F4?9= 59; >4><I-?<5B 8BCB?A<F9?PAOI ;4FD4F. 
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#9D6BA4K4?PAB ��  D4;D454FO64?<EP >4> >BAFDB?PAO9 @4L<AO, CD98A4;A4-
K9AAO9 8?S <ECB?P;B64A<S 6 EC9J<4?PAOI CB@9M9A<SI E D97G?<DG9@B= < EF45<?P-
AB= ED98B=. "8A4>B G CB?P;B64F9?9= ��  A4 CDB<;6B8EF69 EGM9EF6B64?4 CBFD95-
ABEFP 6 6OEB>BFBKAOI <;@9D<F9?PAOI <AEFDG@9AF4I, >BFBDO9 @B7GF 5OFP <ECB?P-
;B64AO A9CBED98EF69AAB 6 A95?47BCD<SFAOI J9IB6OI GE?B6<SI DS8B@ EB EF4A>4@<, 
KFB5O EB>D4F<FP CDB8B?:<F9?PABEFP D4;@9DAB7B >BAFDB?S. � BF69F A4 QFB EB6D9-
@9AAO9 CDB<;6B8<F9?< ��  ECBEB5AO CD98?B:<FP @4L<AO GEFB=K<6O9 > C9D9-
@9AAO@ 6B;89=EF6<S@ B>DG:4RM9= ED98O E CD<9@?9@O@ GDB6A9@ FBKABEF< 8?S F4-
>B7B CD4>F<K9E>B7B CD<@9A9A<S. 

�?S FB7B KFB5O CD9B8B?9FP A98BEF4F>< :9EF><I ;BA8B6 < B59EC9K<FP 6B;@B:-
ABEFP 46FB@4F<;4J<< >BAF4>FAB7B 6;4<@B89=EF6<S E <;@9DS9@B= 89F4?PR, 6 C9D6GR 
BK9D98P, 5O?< D4;D45BF4AO 84FK<>< >4E4A<S. �4F9@ 5O?< EB;84AO D4;?<KAO9 59E-
>BAF4>FAO9 <;@9D<F9?PAO9 E<EF9@O, F4><9 >4> ?4;9DAO9 GEFDB=EF64 <?< Q?9>FDBA-
AO9 >4@9DO, D4EL<DSRM<9 8<4C4;BA <;@9D<F9?PAOI E<EF9@, 8BEFGCAOI 8?S 6O-
5BD4 >BA9KAO@ CB?P;B64F9?9@. 

&D48<J<BAA4S F9IAB?B7<S CDB7D4@@<DB64A<S ��  E >B@CPRF9DAO@ GCD46-
?9A<9@ D94?<;G9FES CGF9@ D4;D45BF>< >B84 A4 BEB5B@ S;O>9 CDB7D4@@<DB64A<S, >B-
FBDO@ GCD46?SRFES C9D9@9M9A<S ;BA8<DGRM9= E<EF9@O BFABE<F9?PAB <;@9DS9-
@B7B B5N9>F4 8?S 6OCB?A9A<S 97B <;@9D9A<=. 1FB BK9AP CDB8B?:<F9?PA4S < ;46<-
ESM4S BF >64?<H<>4J<< BC9D4FBD4 CDBJ98GD4, 6 F9K9A<9 >BFBDB= A4 @4L<A9 A9?P;S 
CDB<;6B8<FP <;@9D9A<S. �?S CD9B8B?9A<S QF<I A98BEF4F>B6 < <AF97D4J<< ��  6 
<AHBD@4J<BAAO9 CBFB>< >B@CPRF9D<;<DB64AAB7B CDB<;6B8EF64 K9D9; <ECB?P;B64-
A<9 B5M<I E CAD-E<EF9@4@< 84AAOI, <ECB?P;GRFES D4;?<KAO9 <AF9DH9=EAO9 HBD-
@4FO 8?S B5@9A4 84AAO@<. 

 

&<CO >BAFDB?PAB-<;@9D<F9?PAOI @4L<A 

 

�?4EE<H<>4J<S @4L<A >BAFDB?PAB-<;@9D<F9?PAB7B F<C4 CD98GE@4FD<649F 
E?98GRM<9 6<8O 47D974FB6: 

÷ �BAEB?PAO=; 
÷ #BDF4?PAO=; 
÷  BEFB6B=. 
�BAEB?PAO9 GEF4AB6>< I4D4>F9D<;GRFES CDBEFBFB= HGA>J<BA<DB64A<S < 

CD98GE@4FD<64RF A95B?PLB9 >B?<K9EF6B >BBD8<A4FAOI C9D9@9M9A<= MGC4. 
'EFDB=EF64 CBDF4?PAB7B F<C4 BEA4M9AO CBDF4?B@ E ;4>D9C?9AAB= >BAEB?PR < BF-
?<K4RFES 6OEB>B= FBKABEFPR CB?GK9AAOI 84AAOI ;4 EK9F 5B?PLB7B K<E?4 >BBD8<-
A4FAOI 86<:9A<=.  BEFB6O9 CD<5BDO CD98GE@4FD<64RF A4?<K<9 >BAEB?PAB7B Q?9-
@9AF4, >BFBDO= D4;@9M49FES @9:8G C9D986<:AO@< >B?BAA4@< < >B?BAAB= E 
A4<6OEL<@ C4D4@9FDB@ :9EF>BEF< BFABE<F9?PAB BE<. 

 B8<H<>4J<< GEFDB=EF6 6>?RK4RF @B89?< EB EF4J<BA4DAO@ D4;@9M9A<9@ < 
@B5<?PAO9 47D974FO. %F4J<BA4DAO9 GEF4AB6>< CD98CB?474RF 6OEB>GR FBKABEFP 
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HBD@<DG9@OI CB>4;4F9?9= <EE?98G9@B7B B5D4;J4.  9I4A<;@O BCF<@4?PAB CB8IB-
8SF 8?S CD98CD<SF<=, >BFBDO@ FD95G9FES 8BEFB69DABEFP < 69DABEFP BEGM9EF6?S9-
@OI D4EK9FAOI BC9D4J<=. 

 

#D<@9A9A<9 
 

"5?4EFP <ECB?P;B64A<S ��  6>?RK49F CD98CD<SF<S @9F4??GD7<K9E>B= < @4-
L<ABEFDB<F9?PAB= EH9DO, BFD4E?P 46<4J<BAAOI D4;D45BFB> < 46FB@B5<?9EFDB9-
A<S, 4 F4>:9 Q?9>FDBF9IA<K9E>GR <A8GEFD<R < EH9DG Q?9>FDBA<><. 'EF4AB6>< CB8-
IB8SF 8?S Q>EC?G4F4J<<, >4> A4 >DGCAOI CDB@OL?9AAOI CDB<;6B8EF64I, F4> < CD<-
@9ASRFES A95B?PL<@< >B@C4A<S@<, BCF<@4?PAO@ D9L9A<9@ 8?S >BFBDOI 6OEFG-
C4RF >B@C4>FAO9 @B89?< E DGKAO@ 64D<4AFB@ GCD46?9A<S. 'EFDB=EF64 >BA-
FDB?PAB-<;@9D<F9?PAB7B A4;A4K9A<S <ECB?P;GRFES 8?S: 

÷ <;@9D9A<S 7454D<FAOI C4D4@9FDB6 <;89?<=, <I CDBH<?9=, G7?B6; 
÷ EB;84A<S D9?P9HAOI >4DF; 
÷ C9D96B84 <;B5D4:9A<S 6 J<HDB6GR HBD@G; 
÷ BCD989?9A<S CB>4;4F9?9= E86<7B6. 

�?47B84DS FBKABEF< GCD46?9A<S < BEGM9EF6?S9@OI <;@9D9A<= CDB<;6B8<FES 
6OCGE> @9?><I <;89?<=, I4D4>F9D<;GRM<IES K9F>B= 79B@9FD<9=. �ECB?P;B64A<9 
��  6 E?B:AOI F9IAB?B7<K9E><I CDBJ9EE4I CB;6B?S9F B5N98<A<FP D4;?<KAO9 
QF4CO CDB<;6B8EF64 < CB889D:<64FP FBKABEFP BEGM9EF6?9A<S 6OCB?AS9@OI CDBJ9-
8GD. 

 

#D<AJ<C D45BFO >BBD8<A4FAB-<;@9D<F9?PAB=  
@4L<AO ><@ 

 

�;@9D<F9?PAO9 @4A<CG?SJ<< CDB<;6B8SFES 6 46FB@4F<K9E>B@ D9:<@9 5?47B-
84DS D45BF9 CD9B5D4;B64F9?9=, >BFBDO9 ;4>D9C?9AO A4 6D4M4F9?PAB= BE< 47D974F4. 
�ECB?P;G9@O9 84FK<>< BF?<K4RFES CB HGA>J<BA4?PAO@ BEB59AABEFS@, F<C4@ < I4-
D4>F9DG BEGM9EF6?S9@OI D4EK9FB6. #D<5BDO <ECB?P;GRFES 8?S 5OEFDB= BF?48>< 
EF4A>B6 +#', 4 F4>:9 CB;6B?SRF E69EF< > @<A<@G@G CB>4;4F9?< CDB<;6B8EF69A-
AB7B 5D4>4 < BCF<@4?PAB <ECB?P;B64FP @4F9D<4?PAO9 D9EGDEO. 

#D<AJ<C D45BFO >BBD8<A4FAB-<;@9D<F9?PAB= @4L<AO ��  ;4>?RK49FES 6 
CBE?98B64F9?PAB@ A4IB:89A<< >BBD8<A4F FBK9>, CD9864D<F9?PAB ;484AAOI EC9J<-
4?<EFB@ <?< <AF97D<DB64AAB= CDB7D4@@B=.  

!4CD<@9D, CDB7D4@@AB9 B59EC9K9A<9 PolyWorks Inspector <ECB?P;G9FES E 
>BAF4>FAO@< < 59E>BAF4>FAO@< <;@9D<F9?PAO@< E<EF9@4@<.  

� BEAB69 PolyWorks|Inspector ?9:<F @BMAO= @9I4A<;@ CDB69D>< E C4D4@9F-
D<K9E>B= B5D45BF>B= 84AAOI, E9DF<H<J<DB64AAO@< @4F9@4F<K9E><@< 4?7BD<F-
@4@< < L<DB><@< 6B;@B:ABEFS@< 6<;G4?PAB= < ;6G>B6B= B5D4FAB= E6S;<.  

"A CB;6B?S9F CB?P;B64F9?S@ <;6?9>4FP ;A4K<@GR <AHBD@4J<R <; 84AAOI 
E6B<I 3D-<;@9D9A<=, 46FB@4F<;<DB64FP CDBJ9EE CDB69D>< CD< <;@9D9A<< 5B?99 K9@ 
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B8AB= 89F4?< < EFDG>FGD<DB64FP CD9;9AF4J<R D9;G?PF4FB6 <;@9D9A<= 8?S B5?97K9-
A<S J<HDB6B7B EBFDG8A<K9EF64 6 @4ELF454I CD98CD<SF<S. 

�9EP CDBJ9EE @B:AB GE?B6AB D4;89?<FP A4 864 QF4C4. !4 C9D6B@ HBD@<DG9FES 
>BBD8<A4FA4S @B89?P <?< EI9@4, 6 >BFBDB= D4ECD989?SRFES >BAFDB?PAO9 FBK><. 
�B?<K9EF6B H<>E<DG9@OI C?BE>BEF9= @B:9F 5OFP D4;AO@ 6 ;46<E<@BEF< BF F<C4 
B5BDG8B64A<S. #DBEF9=L<9 @B89?< E>4A<DGRF B5N9>F 6 E<EF9@9, CBEFDB9AAB= A4 
BESI X, Y, Z BFABE<F9?PAB 54;B6B= FBK><. �B?99 F9IAB?B7<KA4S 6-BE964S >BBD8<-
A4FAB-<;@9D<F9?PA4S @4L<A4 EFDB<FES A4 CD<AJ<C9 C4D4??9?PAB= ><A9@4F<><. 
1FB ;A4K<F, KFB BC9D4FBD CB?GK49F 8<A4@<KAGR @B89?P 6 6<89 GE9K9AAB= C<D4-
@<8O, 6 >BFBDB= CD<EGFEF6G9F 6 <;@9D<F9?9= A4 CB86<:AB= >4D9F>9. 

�FBDB= QF4C CD98CB?4749F A9CBED98EF69AAB9 EK<FO64A<9 <AHBD@4J<< B 79B-
@9FD<K9E><I C4D4@9FD4I <EE?98G9@B7B B5N9>F4. �?S QFB7B ;489=EF6GRFES MGCO 
<?< 84FK<><, E>4A<DGRM<9 J9?96GR 89F4?P. %GM9EF6GRF >BAF4>FAO9 < 59E>BAF4>F-
AO9 6<8O MGCB6 3 EBBF69FEF69AAB, C9D6O9 6;4<@B89=EF6GRF E D45BK9= CB69DIAB-
EFPR, 4 6FBDO9 89=EF6GRF CB CD<AJ<CG 6B?AB6B7B <;?GK9A<S. &<CB6O9 >BBD8<-
A4FAB-<;@9D<F9?PAO9 @4L<AO 6 @4L<ABEFDB9A<< B5OKAB D45BF4RF A4 CP9;BQ?9>-
FD<K9E><I 84FK<>4I, >BFBDO9 @B7GF 8BCB?ASFPES @9I4A<>B-Q?9>FD<K9E><@< >BA-
F4>FBD4@<. 1FB FD48<J<BAA4S E>4A<DGRM4S BEA4EF>4, > A98BEF4F>4@ >BFBDB= BFAB-
ESF 6OEB>GR CB7D9LABEFP, B5GE?46?<649@GR D4;ABEFPR 6 E<?9 >4E4A<S MGCB6. � 
;89EP EFB<F B5D4F<FPES > EGM9EF6GRM<@ ECBEB54@ >BAFDB?S, >BFBDO9 D97G?SDAB 
EB69DL9AEF6GRFES. 

 

'EFDB=EF6B 
 

 4L<AO >BAFDB?PAB-<;@9D<F9?PAB7B F<C4 B59EC9K<64RF FBKAB9 BCD989?9-
A<9 >BBD8<A4F, >BFBDO@ EBBF69FEF6G9F CB69DIABEFP <;89?<S, < CD98GE@4FD<64RF 
E?98GRM<9 Q?9@9AFO: 

1.  9I4A<K9E>B9 BEAB64A<9 3 B5?4EFP 8?S D4;@9M9A<S F9EF<DG9@B7B B5D4;J4, 
CD98GE@4FD<649F 6B;@B:ABEFP C9D9@9M9A<S <;89?<S > MGCB6B@G @9I4A<;@G. 

2. -GCB64S E<EF9@4 3 B59EC9K<649F H<>E4J<R >BBD8<A4F FBK9> EBCD<>BEAB-
69A<S MGC4 < <EE?98G9@B7B @4F9D<4?4. 

3. "CJ<S <;@9D9A<= 4 BCD989?SRF ;A4K9A<S >BBD8<A4F CB 6E9= BE< 86<:9-
A<S MGC4. 

4. $45BK<= CD<6B8 3 BEGM9EF6?S9F GCD46?9A<9 86<:9A<9@ CB86<:AOI Q?9-
@9AFB6 >BAEFDG>J<<. 

5. %<EF9@4 >BAFDB?S B5D45BF>< CB?GK9AAOI 84AAOI. 
(GA>J<BA4?PABEFP 47D974F4 54;<DG9FES A4 6;4<@B89=EF6<< BEAB6AOI D45B-

K<I G;?B6 @9:8G EB5B= 6 D4@>4I ;484AAB= D45BK9= EI9@O. %I9@4 D45BFO CD9B5D4-
;B64F9?9= GEFDB=EF6 @B:9F 5OFP: 

÷ <A8G>J<BAAB= < BCF<K9E>B=; 
÷ Q?9>FDB>BAF4>FAB= < 9@>BEFAB=; 
÷ F9A;B- < CP9;B@9FD<K9E>B=. 
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�OIB8AO9 E<7A4?O @B7GF CD98GE@4FD<64FP 4A4?B7B6O= ?<5B 8<E>D9FAO= F<C 
6;4<@B89=EF6<S. �4@9DO CDB6B8SFES >BAF4>FAO@ ?<5B 59E>BAF4>FAO@ @9FB8B@ CB 
FD<779DAB@G CD<AJ<CG ?<5B E CB@BMPR E>4A<DB64A<S. 'CD46?9A<9 47D974F4@< 
CDB<;6B8<FES 6DGKAGR ?<5B 6 46FB@4F<K9E>B@ D9:<@9. 

 

�4>?RK9A<9 
 

�;GK<6 EB5D4AAO= @4F9D<4?, 5O? E89?4A 6O6B8, KFB 6A98D9A<9 ��  6 CDB-
<;6B8EF69AAO= CDBJ9EE 846AB EF4?B CB>4;4F9?9@ EB6D9@9AAB7B CB8IB84 > 89SF9?P-
ABEF< CD98CD<SF<S. "F>4; BF GEF4D96L<I CB8IB8B6 > >BAFDB?R Q?9@9AFB6 < 
BEA4EF>< E ;489=EF6B64A<9@ L45?BAB6 CB6OL49F < >4K9EF6B E5BD><, < F9IAB?B7<-
K9E>GR QHH9>F<6ABEFP D45BK97B GK4EF>4. � FB :9 6D9@S < AB6B9 CB>B?9A<9 <;@9D<-
F9?PAOI CD<5BDB6 8?S >BAFDB?S 79B@9FD<K9E><I C4D4@9FDB6 D97G?SDAB G?GKL49FES 
6 D4;AOI 4EC9>F4I. &4>, C9D98B6O@ A4CD46?9A<9@ D4;6<F<S @B:AB A4;64FP 59E>BA-
F4>FAO9 ?4;9DAO9 E>4A9DO, BF?<K4RM<9ES G8B5EF6B@ CD<@9A9A<S < 6OEB>B= FBK-
ABEFPR 4A4?<;4. �8<AEF69AAO@ A98BEF4F>B@ CDB7D9EE<6AOI E<EF9@ QFB7B F<C4 S6-
?S9FES 6OEB>4S EFB<@BEFP < 8BDB7B6<;A4 B5E?G:<64A<S. !4 84AAB@ QF4C9 ?4;9DAO9 
@B89?< >BBD8<A4FAB-<;@9D<F9?PAOI GEF4AB6B> 8BEFGCAO FB?P>B >DGCAO@ CDB<;-
6B8EF69AAO@ >B@C?9>E4@, 4 F4>:9 <EE?98B64F9?PE><@ J9AFD4@. 

 

%C<EB> ?<F9D4FGDO 

1. https://ru.wikipedia.org/wiki/�BBD8<A4FAB-<;@9D<F9?PA4S_@4L<A4 
2. https://cmm-unimetro.ru/kim-unimetro/ 

3. https://knowledge.allbest.ru/manufacture/3c0b65635b3bd78a4c53a99421306

d27_0.html 

4. https://starimpex.ru/raznoe/kontrolno-izmeritelnye-mashiny.html 

5. https://ndt.by/news/stati/kontrolno-izmeritelnye-pribory-/#:~:text=�BA-
FDB?PAB-<;@9D<F9?PAO9%20@4L<AO%20(@4L<AO%20- 
%20�� ), HBD@O%20<%20B5D45BF>9%20EB5D4AAOI%2084AAOI." 

6. https://klimakamera.ru/kontrolno-izmeritelnyye-mashiny-kim/ 

7. https://habr.com/ru/company/top3dshop/blog/511964/ 
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$���&"%&$"�!�� � $"%%�� 

 

%<5;>2  .�., CG0I89AS 9� 

$C:>2>48B5;P:  CA0B>2 �.�., CG8B5;P  
 �"' �8<=078S 7 86 

 

�6989A<9 
 

� A4L9 6D9@S K9?B69K9EF6B EFD9@<FES > EB69DL9AEF6G, <;B5D9F4S AB6O9 86<-
74F9?<, <;B5D9F9A<S, >BFBDO9 B5?97K4F :<;AP B5OKAB7B K9?B69>4. $4>9FBEFDB9A<9 
S6?S9FES F4>B= BFD4E?PR, CB@B74RM9= K9?B69>G CBE@BFD9FP A4 @<D, E 8DG7B= EFB-
DBAO. 

 AB7<9 GK9AO9 FDG8SFES 8?S FB7B, KFB5O <I CBFB@>4@ 5O?B ?97K9 :<FP, AB 
A9 6E9 ?R8< ;A4RF AR4AEO, BF >BFBDOI ;46<E<F @AB7B9. $4>9FBEFDB9A<9 GIB8<F 84-
?9>B 6 8D96ABEFP, >B784 ?R8< A9 ;A4?<, KFB F4>B9 E@4DFHBA <?< 86<74F9?P.  

� �<F49 CD<@9DAB 100 7. 8B A. Q. ?R8< BF>DO?< 8?S E95S CBDBI, QFB E@9EP 
EBEFBSM4S <; E9DO < G7B?PAB= CO?<. % CB@BMPR CBDBI4 A4 D9?<7<B;AOI CD4;8A9-
EF64I ?R8< CB?GK4?< D4;ABJ69FAO9 <E>DO. � 1232 7B8G 6 5<F69 @9:8G @BA7B?4@< 
><F4=JO CD<@9A<?< CD98>4 AOA9LA9= D4>9FO. #GEF4S FDG5>4 5O?4 ;4>DOF4 E B8-
AB7B >BAJ4, ;4CB?A9AAB7B CBDBIB@, < CD<>D9C?9A4 > 8?<AAB= C4?>9. �4:<74A<9 CB-
DBI4 CD<6B8<?B > G69?<K9A<R 846?9A<S 6AGFD< CGEFB= FDG5><, < 7BDSK9@G 74;G < 
8O@G CD<IB8<?BEP 6OIB8<FP K9D9; BF>DOFO= >BA9J. #B ;4>BAG EBID4A9A<S <@-
CG?PE4, QFB EB;849F FS7G 8?S 86<:9A<S D4>9FO 6 A4CD46?9A<< ;4>DOFB7B >BAJ4 
FDG5><, E 8?<AAO@ EF9D:A9@ 6 >4K9EF69 CD<@<F<6AB= E<EF9@O GCD46?9A<S. 

%97B8AS D4>9FBEFDB9A<9 <7D49F ;A4K<@GR DB?P 6 :<;A< >4:8B7B K9?B69>4, 
F9@4 D4>9FBEFDB9A<S A9E9F ;4 EB5B= ECBEB5ABEFP A4 6O:<64A<9, 698P K9?B69K9EF6B 
@B:9F B>4;4FPES A4 7D4A< <EK9;AB69A<S, CB>4 9EFP F4>4S 6B;@B:ABEFP GK9AO9 EF4-
D4RFES <;-;4 6E9I E<?, KFB5O BE6B<FP >BE@BE < A4=F< :<;AP A4 8DG7<I C?4A9F4I. 
&4>:9 KFB5O 5O?4 6B;@B:ABEFP CDBF<6BEFBSFP 7?B54?PAO@ G7DB;4@, 6 >4K9EF69 
4EF9DB<8B6 < @9F9BD<FB6, >BFBDO9 6 ?R5B= @B@9AF @B7GF D4;DGL<FP 6E9 :<6B9 A4 
A4L9= C?4A9F9. #BQFB@G DB?P D4>9FBEFDB9A<S A9B5IB8<@4 8?S 6E97B K9?B69K9EF64, 
6 C9D6GR BK9D98P KFB5O B59;BC4E<FP A4L<I CBFB@>B6. 

�>FG4?PABEFP: &9@4 D4>9FBEFDB9A<S CD98EF46?S9F BEB5GR ;A4K<@BEFP 8?S 
D4;6<F<S A4L9= EFD4AO < CD96BEIB8EF64 A48 8DG7<@< EFD4A4@<. 

*9?P: !47?S8AB D4EE>4;4FP B CD<AJ<C9 89=EF6<S D94>F<6AB7B 86<74F9?S < BE-
AB64I D4>9FBEFDB9A<S. 

�484K<:  
1. �;GK<FP <EFBD<R D4>9FBEFDB9A<S 6 $BEE<<. 
2. $4EE>4;4FP B CD<AJ<C9 89=EF6<S D94>F<6AB7B 86<74F9?S. 
3. #D98BEF46<FP CDB8G>F CDB9>F4, 5DBLRDG, BEAB64AAGR A4 6OCB?A9AAB= D4-

5BF9. 
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�?464 I 

 

1.1 $4>9FBEFDB9A<9 < 97B <EFBD<S, E K97B 6E9 A4K<A4?BEP? 
$4>9FBEFDB9A<9 3 QFB BFD4E?P CDB@OL?9AABEF< CB CDB<;6B8EF6G D4>9FAOI 

86<74F9?9= 8?S C9D9@9M9A<S K97B-?<5B. $4>9FBEFDB9A<9 CB;6B?<?B 8B5<FPES >?R-
K96OI CB598 >BE@<K9E>B= QDO, 6>?RK4S ;4CGE> ECGFA<>B6, C?4A9F4DAOI ;BA8B6 < 
6OE48>G 4EFDBA46FB6 A4 �GAG. !9 @4?B 64:AO= 6>?48 6 D4;6<F<9 D4>9FBEFDB9A<S 
6A9E �BAEF4AF<A *<B?>B6E><=. � A4L9 6D9@S $BEE<S S6?S9FES @<DB6O@ ?<89DB@ 
D4>9FBEFDB9A<S. 

$4>9FBEFDB9A<9 6 $BEE<< 89?<FES A4 3 BFD4E?<: 
÷ �BE@<K9E>B9 D4>9FBEFDB9A<9. 
÷ %FD4F97<K9E>B9 D4>9FBEFDB9A<9. 
÷ &4>F<K9E>B9 D4>9FBEFDB9A<9. 
$4EE@BFD<@ >4:8GR BFD4E?P: 
"FD4E?P >BE@<K9E>B7B D4>9FBEFDB9A<S CD98EF46?S9F CB8 EB5B= >DGCA9=LGR 

BFD4E?P, ;4A<@4RMGRES CDB<;6B8EF6B@ D4>9F, CD98A4;A4K9AAOI 8?S 6O6989A<S CB-
?9;AB= A47DG;>< 6 >BE@<K9E>B9 CDBEFD4AEF6B. !4 84AAO= @B@9AF $BEE<S S6?S9FES 
>DGCA9=L<@ 6 @<D9 CDB<;6B8<F9?9@ D4>9F-ABE<F9?9= < ;4A<@49F C9D6B9 @9EFB CB 
K<E?G <I ;4CGE>B6. 

"FD4E?P EFD4F97<K9E>B7B D4>9FBEFDB9A<S CD98EF46?S9F CB8 EB5B= >DGCAGR 
BFD4E?P, ;4A<@4RMGRES CDB<;6B8EF6B@ EFD4F97<K9E><I S89DAOI D4>9F. &4>:9 $BE-
E<S A4 84AAO= @B@9AF S6?S9FES E4@O@ >DGCAO@ CDB<;6B8<F9?9@ EFD4F97<K9E><I 
S89DAOI D4>9F. �OCGE>4RFES D4>9FO D4;AB7B 54;<DB64A<S. 

"FD4E?P F4>F<K9E>B7B D4>9FBEFDB9A<S CD98EF46?S9F CB8 EB5B= >DGCAGR BF-
D4E?P, ;4A<@4RMGRES CDB<;6B8EF6B@ F4>F<K9E><I 5B96OI D4>9F. 

� 1607-162177. @4EF9DB@ "A<E<@B@  <I4=?B6O@ 5O? A4C<E4A GEF46, 6 >BFB-
DB@ 46FBD BC<E4? >BAEFDG>J<< < CBDS8>< <;7BFB6?9A<S D4>9F < EBEF464 8?S A<I. 
1FB 7B6BD<F A4@ B FB@, KFB G:9 6 C. C XVII 69>4 5O? A4>BC?9A BCD989?9AAO= F9I-
A<K9E><= BCOF. � 1673 7B8G CD986B8<F9?P �64A %9D>B B5D4F<?ES > J4DR < CBCDB-
E<? BFCD46<FP 9@G CGL>< < D4>9FO, A4 KFB J4DP BF69F<? E B8B5D9A<9@. � $BEE<< 
EFD9@<F9?PAB D4;6<649FES CDB<;6B8EF6B D4>9F. �B 6D9@9A4 CD46?9A<S #9FD4 I 5O?B 
BEAB64AB EC9J<4?PAB9 ;46989A<9, 6 >BFBDB@ E4@ #9FD 6OCGE>4? < ;4CGE>4? D4>9FO, 
Q>EC9D<@9AF<DB64? E CBDBIB6O@< EBEF464@<. �4?PA9=L99 D4;6<F<9 D4>9FA4S F9I-
A<>4 CB?GK<?4 6 18 69>9, >B784 8BEF<:9A<S BF9K9EF69AAB7B D4>9FBEFDB9A<S 5O?< 
BFD4:9AO 6 FDG84I 79A9D4?B6 < BH<J9DB6. � A4K4?9 19 69>4 6 A4L9= EFD4A9 A4K4?< 
<;8464FP @AB7BK<E?9AAB9 >B?<K9EF6B EC9J<4?PAOI :GDA4?B6, >BFBDO9 5O?< CBE6S-
M9AO 4DF<??9D<=E>B= K4EF<. � K<E?9 C9D6OI BF9K9EF69AAOI <EE?98B64F9?9= CDB-
5?9@ D4>9FBEFDB9A<S 5O? <;69EFAO= DBEE<=E><= GKUAO= < <;B5D9F4F9?P 6 B5?4EF< 
4DF<??9D<< < D4>9FAB= F9IA<>< 79A9D4?-?9=F9A4AF �.�. �BAEF4AF<AB6 (181841871 

77.). "A 6 1838 7B8G B>BAK<? �DF<??9D<=E>B9 GK<?<M9, E?G:<? 6 764D89=E><I 4D-
F<??9D<=E><I K4EFSI.    % 1849 7B84 5O? A4K4?PA<>B@ "IF<AE>B7B >4CER?PAB7B, 4 
E 1850 7B84 3 >B@4A8<DB@ %4A>F-#9F9D5GD7E>B7B D4>9FAB7B ;46989A<S. % 1867 7B84 
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6B;7?46?S? !<>B?496E>B9 D4>9FAB9 ;46989A<9. %B;84? A4GKAO9 BEAB6O D4EKUF4 < 
CDB9>F<DB64A<S CBDBIB6OI D4>9F. �BAEF4AF<AB6 G89?S? 6A<@4A<9 A9 FB?P>B F9I-
A<K9E><@ I4D4>F9D<EF<>4@ BF9K9EF69AAOI < <ABEFD4AAOI D4>9F, AB < <EFBD<< <I 
CD<@9A9A<S 6 5B96OI 89=EF6<SI. )4D4>F9D<;GS BF9K9EF69AAO9 <EE?98B64A<S 6AGF-
D9AA<I CDBJ9EEB6 6 ?9FSM9= D4>9F9 CD< CB@BM< 6AGFD9AA97B 54??<EF<K9E>B7B @4-
SFA<>4, �.�. �BAEF4AF<AB6 C<E4? B 64:A9=L9@ BF>DOF<<: «$4;NSEA9A<9 89=EF6<S 
D4>9FAB7B EBEF464 6 7?GIB= K4EF< A45<6>< EBEF46<?B BF>DOF<9 KD9;6OK4=AB 8?S A4E 
64:AB9 6 BFABL9A<< G?GKL9A<S CD46<?PABEF< CB?UF4 D4>9F, CD<KU@, A9B5IB8<@B 
E>4;4FP, KFB D4;NSEA9A<9 QFB7B A9 CBK9DCAGFB G A4E <; >A<7, A< <; E6989A<= B5 <AB-
EFD4AAOI 5B96OI D4>9F4I, FB KFB 6CB?A9 6OSEA<?BEP G A4E 6 %4A>F-#9F9D5GD7E>B@ 
;46989A<<»10. 1F< E?B64 >DGCA9=L97B EC9J<4?<EF4 6 B5?4EF< D4>9FAB= F9IA<><, A4 
A4L 6;7?S8, E6<89F9?PEF6GRF B ;A4K<F9?PAB@ 6>?489 $BEE<< 6 @<DB6B9 D4>9FBEFDB-
9A<9. 

"8A<@ <; <;69EFAOI DGEE><I GK9AOI-E4@BGK9> S6?S9FES �BAEF4AF<A *<B?-
>B6E><=, D4;D454FO646L<= F9BD9F<K9E><9 6BCDBEO >BE@BE4 < >BE@BA46F<><. $4-
5BFO *<B?>B6E>B7B CB D4>9FB8<A4@<>9 < F9BD<< @9:C?4A9FAOI EBB5M9A<= 5O?< 
C9D6O@< E9DP9;AO@< <;OE>4A<S@< 6 @<DB6B= A4GKAB-F9IA<K9E>B= ?<F9D4FGD9. � 
QF<I <EE?98B64A<SI @4F9@4F<K9E><9 HBD@G?O < D4EK9FO A9 ;4F9ASRF 7?G5B><I < 
SEAOI <89=, EHBD@G?<DB64AAOI BD<7<A4?PAB < K9F>B. �B?99 CB?G69>4 CDBL?B EB 
8AS BCG5?<>B64A<S C9D6OI EF4F9= *<B?>B6E>B7B CB F9BD<< D94>F<6AB7B 86<:9A<S. 
�C9D6O9 @OE?P B 6B;@B:ABEF< EFDB<F9?PEF64 >BE@<K9E>B7B >BD45?S 6B;A<>?4 G 
*<B?>B6E>B7B 6 1873 7B8G 3 >B784 BA, 6 6B;D4EF9 16 ?9F, CDBIB8<? >GDE E4@BB5GK9-
A<S 6  BE>69. 'EFDB=EF6B 8?S ;4CGE>4 @9:C?4A9FAB7B EA4DS84 CB CDB9>FG *<B?-
>B6E>B7B CD98EF46?S?B EB5B= ;4>DOFGR >4@9DG, 6 >BFBDB= 6D4M4?4EP >4DGE9?P E 
CDBF<6B69E4@<. � AG:AO= @B@9AF >4@9D4 BF>DO64?4EP < EA4DS8 6O5D4EO64?ES CB8 
89=EF6<9@ J9AFDB59:AB= E<?O. #B;:9 6 DG>BC<EAB= D45BF9 BA CD<L9? > 6O6B8G, 
KFB 98<AEF69AAB 6B;@B:AO@ ECBEB5B@ C9D9@9M9A<S 6 CDBEFD4AEF69, 789 CD4>F<K9-
E>< A9 89=EF6GRF A< E<?O FS7BF9A<S, A< E<?O EBCDBF<6?9A<S ED98O, S6?S9FES ECB-
EB5, BEAB64AAO= A4 89=EF6<< D94>J<< BF5D4EO649@OI BF 84AAB7B F9?4 K4EF<J 69-
M9EF64. �?46A4S ;4E?G74 *<B?>B6E>B7B ;4>?RK49FES 6 FB@, KFB BA B5N98<A<? F9I-
A<K9E>GR <89R D4>9FO E F9@B= @9:C?4A9FAOI CB?9FB6, EB;846 F9BD<R 86<:9A<S 
>BE@<K9E><I D4>9F. &9BD<S >BE@<K9E><I CB?9FB6, >BFBD4S CD98EF46?S?4 846ARR 
@9KFG K9?B69K9EF64, CD96D4F<?4EP 6 A4G>G. �CBE?98EF6<< 6 A98D4I >BE@BA46F<>< 
;4DB8<?ES L<DB><= J<>? AB6OI A4GKAB-F9IA<K9E><I 8<EJ<C?<A, F4><I, >4> F9BD<S 
E<EF9@ GCD46?9A<S >BE@<K9E><@< B5N9>F4@<, >BE@<K9E>4S A46<74J<S. %9=K4E, >B-
784 A4@ FDG8AB CD98EF46<FP E959 >BE@BA46F<>G 59; QF<I 8<EJ<C?<A, CB?9;AB 6ECB@-
A<FP B FB@, KFB F9BD9F<K9E><9 BEAB6O >BE@BA46F<>< ;4>?48O64?<EP �. 1. *<B?>B6-
E><@ 6 FB 6D9@S, >B784 CDB<;6B8<?<EP ?<LP C9D6O9 BCOFO A48 <ECB?P;B64A<9@ D4-
8<B6B?A < D48<B. �89< *<B?>B6E>B7B A4K4?< 6BC?BM4FPES 6 1933 7B8G, >B784 <A:9-
A9DO @BE>B6E>B= �DGCCO <;GK9A<S D94>F<6AB7B 86<:9A<S (��$�) CB8 DG>B6B8EF6B@ 
%9D79S �BDB?964 CDB69?< <ECOF4A<S Q>EC9D<@9AF4?PAB= D4>9FO A4 7<5D<8AB@ FBC?<69 
��$�-09 (>BAEFDG>J<<  <I4<?4 &<IBAD46B64). "A4 CB8AS?4EP A4 6OEBFG 400 @, 6E97B 
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A4IB8<?4EP 6 CB?9F9 18 E9>GA8. � 1938 7B8G D45BFO CB D4>9F4@ A4 :<8>B@ FBC?<69 6 
%%%$ 5O?< CD9D64AO 6 E6S;< E 4D9EFB@ �BDB?964. � EB;84A<R 54??<EF<K9E><I D4>9F 
BA 69DAG?ES FB?P>B 6 1945 7B8G. 4 B>FS5DS 1957 7B84 E CB@BMPR C9D9B5BDG8B64AAB= 
 �$ $-7 (CB?GK<?4 <A89>E 8�71#%) 6 >BE@BE 5O? 6O6989A C9D6O= <E>GEEF69AAO= 
ECGFA<> �9@?<. �4CGE> 5O? BEGM9EF6?9A E 5-7B !4GKAB-<EE?98B64F9?PE>B7B <ECOF4-
F9?PAB7B CB?<7BA4  <AB5BDBAO %%%$ (AOA9 - >BE@B8DB@ �4=>BAGD). �BE@<K9E><= 4C-
C4D4F CB?GK<? A4;64A<9 "%CGFA<>-1". +FB5O A9 D4E>DO64FP <A89>EO EFBSM9= A4 6BBDG-
:9A<< 54??<EF<K9E>B= D4>9FO, 99 F4>:9 A4;64?< "%CGFA<>". � E9D98<A9 1970-I 5O?4 
D4;D45BF4A4 C9D64S 6 @<D9 @9:>BAF<A9AF4?PA4S 54??<EF<K9E>4S D4>9F4 CB86B8AOI 
?B8B> (�$#�) 4 :<8>BEFA4S D4>9F4 $-29. #B8 DG>B6B8EF6B@ �. #. �?GL>B 5O?4 
EB;84A4 C9D64S 6 @<D9 D4>9F4-ABE<F9?P, ECBEB5A4S 6O69EF< A4 BD5<FG >BE@<K9E><= 
4CC4D4F <?< >BE@<K9E>GR EF4AJ<R 69EB@ 8B 100 F 4 D4>9F4-ABE<F9?P «1A9D7<S». 
#GE> E 75-FBAAO@ CDBFBF<CB@ BD5<F4?PAB= ?4;9DAB= C?4FHBD@O 5O? BEGM9EF6?9A 
6 1987 7B8G. �FBDB= < CBE?98A<= CGE> 5O? CDB6989A K9D9; CB?FBD4 7B84, >B784 
A4 BD5<FG 5O? 6O6989A BD5<F4?PAO= >BD45?P «�GD4A» (59; C<?BFB6), >BFBDO= 864 
D4;4 B5B7AG? �9@?R, CBFB@ ECGEF<?ES E BD5<FO, D4;69DAG?ES A48 >BE@B8DB@B@ �4=-
>BAGD < 6 46FB@4F<K9E>B@ D9:<@9 CD<;9@?<?ES E 6OEB>B= FBKABEFPR (%@. CD<?B-
:9A<9 1) 

 

1.2 #D<AJ<C 89=EF6<S D94>F<6AB7B 86<74F9?S 
$94>F<6AO= 86<74F9?P 3 QFB 86<74F9?P, EB;84RM<= E<?G FS7< CGF9@ CD9B5D4-

;B64A<S 6AGFD9AA9= QA9D7<< FBC?<64 6 ><A9F<K9E><9 D45BK<9 F9?4. 
� BEAB69 D4>9FAB7B 86<74F9?S ?9:<F FD9F<= ;4>BA �E44>4 !PRFBA4 < ;4>BA 

EBID4A9A<S <@CG?PE4.  
&D9F<= ;4>BA !PRFBA4 ;6GK<F F4>: A8;O, A :>B>@O< 420 B5;0 459AB2CRB 4@C3 

=0 4@C30, @02=O ?> <>4C;R 8 ?@>B82>?>;>6=O ?> =0?@02;5=8R: 

 

     �4>BA EBID4A9A<S <@CG?PE4 7?4E<F: 35><5B@8G5A:0S AC<<0 8<?C;PA>2 B5; 
A>AB02;SRI8E 70<:=CBCR A8AB5<C >AB05BAS 25;8G8=>9 ?>AB>S==>9 ?@8 ;R1OE 
42865=8SE 8 2708<>459AB28SE B5; A8AB5<O:  

 
�E?< E<EF9@4 EBEFB<F <; 86GI F9?: 

m1 < m2 3 @4EEO F9?, EBEF46?SRM<9 E<EF9@G. 

V1 < V2 3 E>BDBEFP F9? 8B 6;4<@B89=EF6<S. 

V91 < V92 3 E>BDBEFP F9? CBE?9 6;4<@B89=EF6<S. 
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� BEAB69 D45BFO D4>9FAB7B 86<74F9?S ?9:<F D94>F<6AB9 86<:9A<9: D94>F<6-
AB9 86<:9A<9 3 QB> 42865=85 2>7=8:0RI55 ?@8 >B45;5=88 >B B5;0 A =5:>B>@>9 
A:>@>ABPR :0:>9 - ;81> 53> G0AB8. �4:AO@ CD<@9DB@ D94>F<6AB7B 86<:9A<S S6-
?S9FES 86<:9A<9 D4>9FO. "F89?SRM9=ES K4EFPR D4>9FO CD< F4>B@ 86<:9A<< S6?S-
9FES EFDGS 7BDRK<I 74;B6, B5D4;GRM<=ES CD< E7BD4A<< FBC?<64. �B784 D94>F<6A4S 
EFDGS E 5B?PLB= E>BDBEFPR 6O5D4EO649FES <; D4>9FO, FB D4>9F4 6 E?98EF6<< BF84K< 
GEFD9@?S9FES 6 CDBF<6BCB?B:AGR EFBDBAG. $4EE@BFD<@ GCDBM9AAGR F9BD<R D94>-
F<6AB7B 86<:9A<S, CB;6B?SRMGR D4EcK<F4FP E>BDBEFP D4>9FO, <EIB8S <; ;4>BA4 EB-
ID4A9A<S <@CG?PE4.  

 

�@CG?PE E<EF9@O D4>9F4 3 74;4 D469A AG?R: 

mD vD 3 m7 v7 = 0 

%>BDBEFP D4>9FO < E>BDBEFP 74;B6 <@99F CDBF<6BCB?B:AB9 A4CD46?9A<9. 
#D< <ECB?P;B64A<< BCD989?9AAB7B I<@<K9E>B7B EBEF464 FBC?<64 E>BDBEFP 

D4>9FAB= EFDG< A4 CD4>F<>9 CD<@9DAB B>4;O649FES CBEFBSAAB= < CD<@9DAB D46A4 
2,4 >@/c. &4>B= E>BDBEF< A98BEF4FBKAB KFB5O 6O69EF< A4 BD5<FG <E>GEcF69AAO= 
ECGFA<> ;9@?< (V1> CD<@9DAB D46A4 7,2 >@/E), CBQFB@G 8?S G69?<K9A<S E>BDBEF< 
D4>9FO E?98G9F G69?<K<FP BFABL9A<9.  

1FB 6B;@B:AB CD< <ECB?P;B64A<< @AB7BEFGC9AK4FOI D4>9F, G >BFBDOI EFG-
C9A< E BCGEF96L<@< FBC?<6AO@< D9;9D6G4D4@< BF5D4EO64RFES 6 4F@BEH9DG 6 A9= 
<;-;4 FD9A<S B 6B;8GI. #D< QFB@ @4EE4 D4>9FO G@9APL49FES < EBBF69FEF69AAB G69-
?<K<649FES E>BDBEFP D4>9FO.  

$4EE@BFD<@ CD<AJ<C<4?PAB9 GEFDB=EF6B D4>9FO (%@. CD<?B:9A<9 2). 
$4EE@BFD<@ FBC?<6AO= BFE9> D4>9FO (%@. CD<?B:9A<9 3).                
$94>F<6AO9 86<74F9?< <ECB?P;GRFES A9 FB?P>B 6 D4>9FBEFDB9A<<, AB < 6 E4-

@B?9FBEFDB9A<<. $BEE<S 6IB8<F 6 CSFUD>G 698GM<I @<DB6OI Q>ECBDFUDB6 D94>F<6-
AOI 86<74F9?9=. $94>F<6AO= 86<74F9?P E4@B?9F4 3 86<74F9?P, EB;84RM<= A9B5-
IB8<@GR 8?S 86<:9A<S E<?G FS7< CBED98EF6B@ CD9B5D4;B64A<S 6AGFD9AA9= QA9D7<< 
FBC?<64 6 ><A9F<K9E>GR QA9D7<R D94>F<6AB= EFDG< D45BK97B F9?4. 

�?S 6E9I D94>F<6AOI 86<74F9?9= B5M<@ S6?S9FES FB, KFB 6 CDBJ9EE9 E7BD4A<S 
FBC?<64 < E CBE?98GRM<@ CD9B5D4;B64A<9@ CBF9AJ<4?PAB= QA9D7<< CDB8G>FB6 E7B-
D4A<S 6 ><A9F<K9E>GR CDB<EIB8<F GE>BD9A<9 CBFB>4 74;B6, < F4><@ B5D4;B@ 6B;A<-
>49F FS74. %<?4 FS7< (>7) S6?S9FES BEAB6AB= I4D4>F9D<EF<>B= 86<74F9?S.  

$4EE@BFD<@ D94>F<6AO= 86<74F9?P E4@B?9F4 (%@. CD<?B:9A<9 4). 
1.3 #D<@9A9A<9 D4>9F < <I 6?<SA<9 A4 B>DG:4RMGR ED98G 
%GM9EF6G9F @AB7BK<E?9AAO9 BFD4E?< CB CD<@9A9A<R D4>9F.  
$4EE@BFD<@ BEAB6AO9 <; A<I: 
÷ :>A<8G5A:>5 ?@>AB@0=AB2>; 
÷ 2>5==>5 45;>; 
÷ E>118 8 @072;5G5=8S; 
÷ =0CG=>5 45;>. 
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�D<@9A9A<9 D4>9F L<DB>B <ECB?P;G9FES 6 >BE@BA46F<>9 

� >BE@BA46F<>9 D4>9FO CD98EF46?SRF BEAB6G 6E97B >BE@BE4 < FB7B, KFB E A<@ 
E6S;4AB.  

� E6BR BK9D98P F4>4S BFD4E?P, >4> >BE@<K9E>B9 CDBEFD4AEF6B 89?<FES A4 B>B-
?B;9@AB9 >BE@<K9E>B9 CDBEFD4AEF6B, @9:C?4A9FAB9 >BE@<K9E>B9 CDBEFD4AEF6B < 
@9:;69;8AB9 >BE@<K9E>B9 CDBEFD4AEF6B. 

�EIB8S <; QFB7B AG:AB D4EE@BFD9FP >4:8O= CB8CGA>F: 
- >:>;>75<=>5 :>A<8G5A:>5 ?@>AB@0=AB2>. 

� QFB@ CDBEFD4AEF69 D4>9FBABE<F9?< <ECB?P;GRFES 8?S 6O6B84 <E>GEEF69A-
AOI ECGFA<>B6 ;9@?<. 

- <56?;0=5B=>5 :>A<8G5A:>5 ?@>AB@0=AB2>.  
$4>9FAO9 >BE@<K9E><9 E<EF9@O B59EC9K<64RF ;4CGE> < 6O6B8 A4 BD5<FG >BE-

@<K9E><I >BD45?9= 6 D4;?<KAO9 FBK>< EB?AJ4 < EB?A9KAB9 E<EF9@O. 
- <5672574=>5 :>A<8G5A:>5 ?@>AB@0=AB2>.  
$4>9FO 3 ABE<F9?< B59EC9K<64RF 6O6B8 CB?9;AB7B 7DG;4 ;4 CD989?O EB?A9K-

AB= E<EF9@O. 
$4>9FO 3 ABE<F9?< CB;6B?SRF <;GK4FP < BE64<64FP >BE@BE, <ECB?P;B64FP 97B 

A4 CB?P;G K9?B69K9EF64.     
�D<@9A9A<9 D4>9F L<DB>B <ECB?P;G9FES 6 6B9AAB@ 89?9 

     � $( D4;?<K4RF CSFP >?4EEB6 D4>9F:  
÷ �9@?S-;9@?S; 
÷ �9@?S-6B;8GI; 
÷ �B;8GI-;9@?S; 
÷ �B;8GI-6B;8GI; 
÷ �B;8GI-CB69DIABEFP. 
$0715@5< :064O9 87 :;0AA>2: 
�9@?S-;9@?S.  1FB E4@B9 L<DB>B9 E9@9=EF6B 5B96OI D4>9F, CD98EF46<F9?< 

>BFBDB7B <ECB?P;GRFES 8?S CBD4:9A<S J9?9= A4 CB69DIABEF< ;9@?< < 6B8O, 4 F4>:9 
;47?G5?9AAOI B5N9>FB6 CDBF<6A<>4. 

�9@?S-6B;8GI. 1F< D4>9FO CD<ASFB A4;O64FP ;9A<FAO@<, FB 9EFP EFD9?SR-
M<@< 669DI, 6 ;9A<F. � E<EF9@9 EB6D9@9AAB= CDBF<6B6B;8GLAB= B5BDBAO BA< ;4-
A<@4RF 698GM99 @9EFB. 1FB BEAB64 B7A96B= @BM<. �9A<FAO9 D4>9FO CD98A4;A4-
K9AO 8?S CDBF<6BEFBSA<S 6B;8GLAO@ J9?S@: >DO?4FO@ D4>9F4@ >?4EE4@ «6B;8GI 3 
;9@?S» < «;9@?S 3 ;9@?S», E4@B?9F4@ < >DO?4FO@ D4>9F4@, 4 F4>:9 54??<EF<K9E><@ 
D4>9F4@ F4><I :9 >?4EEB6. 

�B;8GI-;9@?S. 1FB D4>9FAO9 ED98EF64 CBD4:9A<S A4;9@AOI < ;47?G5?9AAOI 
J9?9=, A4IB8SM<9ES A4 6BBDG:9A<< 5B@54D8<DB6BKAB= < LFGD@B6B= 46<4J<<.  

�B;8GI-6B;8GI.  1FB 6BBDG:9A<9 DBEE<=E>B= <EFD95<F9?PAB= 46<4J<<, EB-
;84AAB9 8?S GA<KFB:9A<S C<?BF<DG9@OI < 59EC<?BFAOI 6D4:9E><I ?9F4F9?PAOI 
4CC4D4FB6. 
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�B;8GI-CB69DIABEFP. 1FB 46<4J<BAA4S GCD46?S9@4S D4>9F4, CD98A4;A4K9A-
A4S 8?S CBD4:9A<S J9?9= A4 CB69DIABEF< ;9@?<, 6B8O, 4 F4>:9 ;47?G5?UAAOI B5N-
9>FB6. 

&4><9 D4>9FO K4M9 6E97B A4;O64RFES 5B96O@<. �B96O9 D4>9FO CD98EF46?SRF 
EB5B= A9C<?BF<DG9@O9 ?9F4F9?PAO9 4CC4D4FO, CD<@9AS9@O9 8?S CBD4:9A<S J9?9=. 

!95B?PL<9 D4;@9DO < 6OEB>4S E>BDBEFP C9D9@9M9A<S B59EC9K<64RF @4?GR 
GS;6<@BEFP. &4> >4> 8?S GCD46?9A<S 5B96B= D4>9FB= A9 AG:9A C<?BF, BA4 @B:9F 
A9EF< ;4DS8O 5B?PLB= D4;DGL<F9?PAB= E<?O, 6 FB@ K<E?9 < S89DAO9. � $BEE<< EG-
M9EF6G9F @AB:9EF6B 6<8B6 D4>9F, >BFBDO9 @B7GF BF?<K4FPES 84?PABEFPR CB?9F4, 
@9EFB@ EF4DF4 < @9EFB@ CBD4:9A<S. 

$4EE@BFD<@ CD<@9DO F4><I D4>9F: 
÷  9:>BAF<A9AF4?PAO9 54??<EF<K9E><9 D4>9FO; 

÷ �DO?4FO9 D4>9FO 6OEB>B= FBKABEF<; 

÷ #DBF<6B>BD459?PAO9 D4>9FO; 

÷ �6<4J<BAAO9 D4>9FO $BEE<<. 

�4:8O= <; 6<8B6 B5?4849F E6B<@< BEB59AABEFS@< < I4D4>F9D<EF<>4@<, A9 
CBIB:<@< A4 D4>9FO 8DG7<I EFD4A. 

 

�D<@9A9A<9 D4>9F L<DB>B <ECB?P;G9FES 6 79B89;<< < @9F9BDB?B7<< 

$4>9FO 6 @9F9BDB?B7<< <ECB?P;GRFES 8?S <;@9D9A<S 4F@BEH9DAB7B 846?9-
A<S, @47A<FAB7B CB?S, >BE@<K9E>B7B <;?GK9A<S, EBEF464   6B;8GI4.  9F9BDB?B7<-
K9E><9 D4>9FO 89?SF A4 ?97><9 < FS:9?O9. � E?GK49, 9E?< <ECB?P;GRFES ?97><9 D4-
>9FO, FB BA< <@9RF DS8 6B;@B:ABEF9=. �97><9 D4>9FO ECBEB5AO CB8ASFP 69EP 
>B@C?9>E CD<5BDB6 A4 6OEBFG B>B?B 100 >@. �E?< <ECB?P;GRFES FS:9?O9 79BH<;<-
K9E><9 @9F9BDB?B7<K9E><9 D4>9FO, FB QF< D4>9FO @B7GF A9EF< ED4;G A9E>B?P>B 
>B@C?9>EB6 CD<5BDB6, 6OEBF4 F4><I D4>9F CD4>F<K9E>< A9 B7D4A<K9A4.  

 

�D<@9A9A<9 D4>9F L<DB>B <ECB?P;G9FES 6 ?R5<F9?PE><I <  
CDBH9EE<BA4?PAOI H9=9D69D>4I 

1FB F4>4S D4;AB6<8ABEFP H9=9D69D>B6, 6;?9F4RM<I 6OEB>B 669DI, EB;8464S 
CD< QFB@ 6;DO6O < E69FB-LG@B6B= QHH9>F. (9=9D69D><-D4>9FO EK<F4RFES B8A<@< 
<; A4<5B?99 6BEFD95B64AAOI 6<8B6 C<DBF9IA<><, CD98?474RM<I ;D9?<MAO9 CD98-
EF46?9A<S A4 E4@OI D4;AOI CD4;8A<KAOI EB5OF<SI. 

 

�?<SA<9 6<8B6 D4>9F A4 B>DG:4RMGR ED98G 

     � CDBJ9EE9 Q>EC?G4F4J<< D4;AOI 6<8B6 D4>9F E6S;4AO A4DGL9A<S F9IAB-
79AAB7B I4D4>F9D4, F4><9 >4>: 6;DO6O 6 6B;8GI9, C489A<9 A4 ;9@?R, G84DA4S 6B?A4, 
CB:4D, ;47DS;A9A<9 4F@BEH9DAB7B I4D4>F9D4, ;47DS;A9A<9 CBK6O < D4EF9A<=, A4DG-
L9A<9 ?4A8L4HF4, E86<7 4F@BEH9DAOI C?<F. 
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�?464 II 

�DBLRD4: «$4>9FBEFDB9A<9 6 $BEE<<» 

�?S FB7B, KFB5O EB;84FP 5DBLRDG CB @B9@G CDB9>FG @A9 CD<L?BEP 6BECB?P-
;B64FPES A46O>4@< <; GDB>4 <AHBD@4F<><. 3 BK9AP 8B?7B 6O5<D4? CDB7D4@@G, 6 
>BFBDB= 5G89F G8B5A99 6E97B E89?4FP CDB8G>F @B97B CDB9>F4. 

 BS 5DBLRD4 CB8B=89F F9@ ?R8S@, >BFBDO@ AD46<FES D4EEG:84FP, <E>4FP 
CD46<?PAO9 64D<4AFO BF69FB6 < B5EG:84FP F9BD<< EB E6B<@< E69DEFA<>4@<. �DB-
LRD4 6OCB?A9A4 CB BEAB6AB= K4EF< CDB9>F4 < CD98EF46?S9F CB8 EB5B= A9 CDBEFB 
5G@47G, 4 ;4@9F>G <?< C4@SF>G 6 >BFBDGR @B:AB ;47?SAGFP < BF69F<FP A4 AG:AO= 
64@ 6BCDBE (%@. CD<?B:9A<9 5). 

 

�4>?RK9A<9 

�; 6E9= D45BFO A48 CDB9>FB@ @B:AB E>4;4FP, KFB   D4>9FBEFDB9A<9 6 $BEE<< 
84?B B7DB@AO= 6>?48 6 A4G>G. +9?B69K9EF6B A9 EFB<F A4 @9EF9, 86<749FES FB?P>B 
6C9D98, CBEF<74S AB6O9 <;B5D9F9A<S < A4G><. $4>9FBEFDB9A<9 6 $BEE<< 6 C9D6GR 
BK9D98P 84?B CD9<@GM9EF6B A48 8DG7<@< EFD4A4@<. !4L< D4>9FO <ECB?P;GRFES 6 
D4;AOI BFD4E?SI. #9D6O= CB?9F 6 >BE@BE 5O? BEGM9EF6?9A A4 A4L9= E 64@< DB8<A9. 
#BQFB@G @O 8B?:AO KF<FP C4@SFP A4L<I CD98>B6 < D4;6<64FPES 6 AG:AB@ A4CD46-
?9A<<. 

�E?< CD98EF46?SFP A4LG :<;AP 59; D4>9FBEFDB9A<S, FB QFB A96B;@B:AB CD98-
EF46<FP. �?47B84DS D4>9FBEFDB9A<R A4L4 :<;AP E 64@< EF4?4 A4@AB7B CDBM9. �R8< 
@B7GF E6B5B8AB CB?P;B64FPES E@4DFHBA4@< < D4;?<KAB7B DB84 F9IA<>B=. % 6D9@9A< 
EB;84A<S BFD4E?< 6E9 CB@9AS?BEP 6 ?GKLGR EFBDBAG. 

*9?< < ;484K< CDB9>F4 5O?< CB?ABEFPR 6OCB?A9AO. #DB8G>F CDB9>F4 6OCB?-
A9A. �B 6D9@S EB;84A<S CDB9>F4 6B;A<>4?B @AB7B FDG8ABEF9=, >BFBDO9 S E@B7 CD9-
B8B?9FP. 

%C<EB> ?<F9D4FGDO 

1. https://avia.pro/blog/raketa-zemlya-zemlya-foto-harakteristiki-video. 

2. https://avia.pro/blog/reaktivnyy-dvigatel-samoleta. 

3. (<;<>4. 9 >?. : GK95A<> / �. �. #9DOL><A, �.  . �GFA<>. 3  .: �DBH4, 2014. 
3 319. 

4. $4>9FO 6 $BEE<< 6 XXI 69>9 3 Documentation (newsruss.ru). 

5. �4> GEFDB9AO D4>9FAO9 86<74F9?< (3 @<AGFO KF9A<S < 6E9 CBASFAB) | #B-
;A464F9?PA4S >BC<?>4: H4>FO, @OE?<, R@BD | �;9A (dzen.ru). 

6. $4>9FAO9 86<74F9?<, GEFDB=EF6B < CD<AJ<C 89=EF6<S, <EFBD<S D4;6<F<S E 
8D96A9=L<I 6D9@9A, CD<@9A9A<9, >?4EE<H<>4J<S < <EFBKA<>< QA9D7<<, 5G8GM99 
$� (militaryarms.ru). 

https://avia.pro/blog/raketa-zemlya-zemlya-foto-harakteristiki-video
https://avia.pro/blog/reaktivnyy-dvigatel-samoleta
http://newsruss.ru/doc/index.php/%D0%A0%D0%B0%D0%BA%D0%B5%D1%82%D1%8B_%D0%B2_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8_%D0%B2_XXI_%D0%B2%D0%B5%D0%BA%D0%B5?ysclid=lct9k5luls299153996#.D0.9F.D1.80.D0.B8.D0.BC.D0.B5.D1.87.D0.B0.D0.BD.D0.B8.D1.8F
https://dzen.ru/a/XKJ2ZLWeLgCz_M6F
https://dzen.ru/a/XKJ2ZLWeLgCz_M6F
https://militaryarms.ru/novosti/raketnye-dvigateli/
https://militaryarms.ru/novosti/raketnye-dvigateli/
https://militaryarms.ru/novosti/raketnye-dvigateli/
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7. #DB9>FO @AB7BD4;B6OI D4>9F-ABE<F9?9= 6 $BEE<<: 9EFP ?< G A<I 5G8GM99? 
(topwar.ru). 

8. $4>9FA4S CDB@OL?9AABEFP $BEE<< (fabricators.ru). 

 

#D<?B:9A<9 1 

 

 

  

https://topwar.ru/162070-proekty-mnogorazovyh-raket-nositelej-v-rossii-est-li-u-nih-buduschee.html?ysclid=ld7n8vacse259721846
https://topwar.ru/162070-proekty-mnogorazovyh-raket-nositelej-v-rossii-est-li-u-nih-buduschee.html?ysclid=ld7n8vacse259721846
https://fabricators.ru/article/raketnaya-promyshlennost?ysclid=ld1qp3blq4818798578
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#D<?B:9A<9 2  
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#D<?B:9A<9 3  
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#D<?B:9A<9 4 
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#D<?B:9A<9 5 
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1�"!" �+�%�� 1((��&��!/� 1!�$�"%��$���2-��  
 �$"#$�3&�3 ��� (��&"$ ("$ �$"��!�3 �'�0&'$/  

1!�$�"%��$���!�3 

 

 %CE8E �."., ABC45=B 3@C??O 303&-  

$C:>2>48B5;8:  0:0@>20 !.(., ?@5?>4020B5;P 
/:8<>20 �. ., ?@5?>4020B5;P 

��#"' %" «!86=5B038;PA:89 B5E=8:C<  
<5B0;;>>1@010BO20RI8E ?@>872>4AB2 8 A5@28A0» 

 

�6989A<9 
 

� CBE?98A99 6D9@S F9@4 1!�$�"%��$���!�3 D4EE@4FD<649FES A4 GDB6A9 
@9:8GA4DB8AB= < 7BEG84DEF69AAB= CB?<F<><. �:98A96AB @O E?OL<@ E4@O9 D4;-
AO9 @A9A<S B5 <EFBM9A<< CD<DB8AOI D9EGDEB6, G8BDB:4A<< QA9D7BD9EGDEB6, <;-
@9A9A<SI 6 >?<@4F9 < CDBK<I CDB5?9@4I. #B6OL9A<9 J9A < F4D<HB6 A4 CBFD95?9A-
AGR Q?9>FDBQA9D7<R, F9C?B @O BMGM49@ A4 E959 < ;A49@ B5 QFB@ A9 CBA4E?OL>9. 
$4;ABB5D4;AO9 @A9A<S CD98EF46<F9?9= D4;?<KAOI GDB6A9= 6?4EF<, BD74A<;4J<=, 
698B@EF6 EIB8SFES > B8AB@G 3 A9B5IB8<@B Q>BAB@<FP QA9D7<R < D4;D454FO64FP @9-
DBCD<SF<S, >BFBDO9 5G8G QFB@G ECBEB5EF6B64FP. 

�4C4EO QA9D7BD9EGDEB6 A4 �9@?9 B7DB@AO. !B <ECB?P;B64A<9 <I A9 6E9784 
6B;@B:AB <?< E6S;4AB E 5B?PL<@< ;4FD4F4@< A4 D4;D45BF>G, FD4AECBDF<DB6>G, 
BID4AG FDG84 < B>DG:4RM9= ED98O. �9=EF6<F9?PAB, ?97>B 8B5O649@O9 ;4C4EO 
QA9D7BD9EGDEB6 A<>4> A9?P;S A4;64FP ;A4K<F9?PAO@<, E>BD99 - B7D4A<K9AAO@<. � 
A4EFBSM99 6D9@S @<DB6B9 CBFD95?9A<9 A96B;B5AB6?S9@OI QA9D7BD9EGDEB6 6 7B8 EB-
EF46?S9F BF 12 8B 15 @?D8. FBAA GE?B6AB7B FBC?<64. �E?< D4EE@4FD<64FP 6BCDBE, A4 
>4>B9 6D9@S I64F<F ?97>B8BEFGCAOI < G8B5AOI QA9D7BD9EGDEB6, FB A4 E97B8ASLA<= 
89AP @B:AB 7B6BD<FP A4 60 - 70 ?9F. !9EB@A9AAB, :<;AP 66989F E6B< CBCD46><, AB 
CB>4 6B;@B:AO9 ;4C4EO BJ9A<64RFES EDB>4@<, >BFBDO9 CB E6B9= CDB8B?:<F9?PAB-
EF< @B:AB BJ9A<FP C9D<B8B@ :<;A< B8AB7B, 86GI CB>B?9A<=. � 6 QF<I GE?B6<SI 
G:9 6B;A<>49F BK96<8A4S CDB5?9@4 Q>BAB@<< < EBID4A9A<S ;4C4EB6 ?97>B8BEFGC-
AOI QA9D7BD9EGDEB6. 

� A4EFBSM99 6D9@S 8?S L<DB>B7B >DG74 CBFD95<F9?9= 6E9 5B?99 4>FG4?PAB= 
EF4AB6<FES ;484K4 >BAFDB?S < D97G?<DB64A<S C4D4@9FDB6 QA9D7BEA45:9A<S, 7D4@BF-
AB9 D9L9A<9 >BFBDB= 849F 6B;@B:ABEFP BCF<@<;<DB64FP CBFD95?9A<9 QA9D7<<, 4 
F4>:9 EGM9EF69AAB EB>D4F<FP C?4F9:< ;4 CB?P;B64A<9 <EFBKA<>4@< QA9D7<<. 

'EF4AB6>4 CD<5BDB6 GK9F4 A9 EB;849F Q>BAB@<<, BA4 S6?S9FES C9D6O@ A9B5-
IB8<@O@ L47B@ 6 CDB7D4@@9 CB Q>BAB@<< QA9D7<<. �9; GK9F4 CBFD95?9A<S QA9D7B-
D9EGDEB6 A96B;@B:AB A< C?4A<DB64FP, A< D94?<;B6O64FP, A< >BAFDB?<DB64FP CDB-
6B8<@O9 @9DBCD<SF<S CB QA9D7BE59D9:9A<R.  
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*9?P 84AAB7B <EE?98B64A<S: "CD989?9A<9 6B;@B:AB= Q>BAB@<< QA9D79F<K9-
E><I D9EGDEB6 CD< D94?<;4J<< QA9D7BE59D974RM<I @9DBCD<SF<= 6 5OFG (A4 CD<-
@9D9 EB5EF69AAB= >64DF<DO). 

�?S 8BEF<:9A<S J9?< 5O?< CBEF46?9AO E?98GRM<9 ;484K<: 
1. #B;A4>B@<FPES E 6<84@< QA9D7<< < QA9D7BD9EGDEB6, ECBEB54@< CDB<;6B8-

EF64. 
2. #DB4A4?<;<DB64FP QA9D79F<K9E><= CBF9AJ<4? C?4A9FO, F9@CO < ;4>BAB-

@9DABEF< CBFD95?9A<S QA9D7BD9EGDEB6. 
3. $4EEK<F4FP B5N9@ E:<749@B7B CD<DB8AB7B 74;4 8?S CB?GK9A<S, <;D4EIB8B-

64AAB= ;4 EGF>< Q?9>FD<K9E>B= < F9C?B6B= QA9D7<< A4 BFBC?9A<9 < 7BDSK99 6B8B-
EA45:9A<9 >64DF<DO. 

4. "CD989?<FP 6B;@B:AGR Q>BAB@<R CD<DB8AB7B 74;4 CBE?9 D94?<;4J<< 
QA9D7BE59D974RM<I @9DBCD<SF<=. 

5. �4FP BJ9A>G QHH9>F<6ABEF< QA9D7BE59D974RM9= 89SF9?PABEF<.  
#DB6989A<9 E4@OI @<A<@4?PAOI QA9D7BE59D974RM<I @9DBCD<SF<= 6 >64D-

F<D9, >BA9KAB, FD95G9F BCD989?9AAOI @4F9D<4?PAOI ;4FD4F. � CD< QFB@ 5B?PL<A-
EF6B ?R89= B:<84RF @B@9AF4?PAO= 6B;6D4F ;4FD4K9AAOI ED98EF6 6 6<89 EA<:9A<S 
BC?4FO >B@@GA4?PAOI GE?G7. �?B:9A<S 6 QA9D7BE59D9:9A<9 A9 S6?S9FES ED98EF6B@ 
B5B74M9A<S, QFB 8B?7BEDBKAO= 6>?48 6 5G8GM<9 CB>B?9A<S. !4L< CBFB@>< A9 
8B?:AO 5OFP > A4@ 6 CD9F9A;<< ;4 D4EFBK<F9?PAB9 BFABL9A<9 > ;4C4E4@ FBC?<64.  

�?S B59EC9K9A<S DBEF4 5?47BEBEFBSA<S 6 B5M9EF69 A9B5IB8<@B BE6B9A<9 
A4E9?9A<9@ BEAB6 >G?PFGDO CBFD95?9A<S QA9D79F<K9E><I D9EGDEB6. �G?PFGD4 QF4 
;4>?RK49FES 6 B5S;4F9?PAB@ 6OCB?A9A<< DS84 QA9D79F<K9E><I B7D4A<K9A<= 6 E6B9= 
CB6E98A96AB= :<;A< E J9?PR CB6OL9A<S 1!�$�"1((��&��!"%&� <ECB?P;B-
64A<S A4L<I CD<DB8AOI D9EGDEB6 6 <AF9D9E4I AOA9LA97B < 5G8GM<I CB>B?9A<=. 
�4:8O= 8B?:9A A4GK<FPES GCD46?SFP EA<:9A<9@ ECDBE4 A4 QA9D7<R, CBASFP A9B5-
IB8<@BEFP D4EIB8B64A<S >4> @B:AB @9APL97B >B?<K9EF64 QA9D7<< < <ECB?P;B64A<S 
9U 5B?99 QHH9>F<6AB. 

 

����� 1 1!�$�"$�%'$%/ 

 

1.1 1A9D7<S < 9U 6<8O. 1A9D79F<K9E><9 QCBI<. 
� <EFBD<K9E>B@ C?4A9 A4K<A4S CD<@9DAB E 1807 7., CBASF<9 «1!�$��3» 

EF4?B CBEF9C9AAB 6O89?SFPES <; @AB7B;A4KAB7B CBASF<S «E<?4». "EB59AAB 4>F<6AB 
QFB CBASF<9 EF4?B ;6GK4FP 6 FBF C9D<B8, >B784 «86<:GM4S E<?4 B7AS» A4K4?4 <E-
CB?P;B64FPES 6 C4DB6OI @4L<A4I, 789 F9C?B BF E:<749@B7B G7?S CD96D4M4?BEP 6 
@9I4A<K9E>GR D45BFG CBDLAS, >BFBDO= C9D9@9M4?ES CB8 846?9A<9@ C4D4. 

!9E>B?P>B CB;8A99 QA9D7<R 86<:GM9= E<?O EF4?< A4;O64FP ><A9F<K9E>B=, 4 
QA9D7<R E<EF9@O, CD<6989AAB= 6 «A4CDS:9AAB9» EBEFBSA<9 3 >4@9AP, CB8ASFO= 
A48 ;9@?9= < F.C. 3 CBF9AJ<4?PAB=. 
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�EF9EF69AAB, 6 QFBF C9D<B8 CBS6<?<EP < A4GKAO9 BCD989?9A<S QA9D7<<. #D<-
6989@ ;89EP FB?P>B B8AB <; @AB7BK<E?9AAOI BCD989?9A<=, >BFBDB9 CD<A48?9:<F 
(. 1A79?PEG: 

1!�$��3 3 B5M4S >B?<K9EF69AA4S @9D4 D4;?<KAOI HBD@ 86<:9A<S @4F9D<<. 
#B @9D9 CB<E>4 < BE6B9A<S QA9D7<< 5O? EHBD@G?<DB64A C9D6O= ;4>BA F9D@B-

8<A4@<>< (;4>BA EBID4A9A<S >B?<K9EF64 QA9D7<< CD< 6;4<@BCD96D4M9A<< 9U 6<8B6 
6 <;B?<DB64AAB= E<EF9@9).  

%B7?4EAB ���"!' %")$�!�!�3 1!�$���, CD< ?R5OI H<;<K9E><I <?< 
I<@<K9E><I 6;4<@B89=EF6<SI, CD< ?R5B@ C9D9@9M9A<< 69M9EF64 <; B8AB7B @9EF4 
6 8DG7B9, CD< ?R5B@ <;@9A9A<< F9@C9D4FGDO QA9D7<S A9 6B;A<>49F < A9 <EK9;49F, 4 
FB?P>B C9D9IB8<F <; B8AB7B 6<84 6 8DG7B=.  

�4>BA CB8D4;G@9649F, KFB 6 D9;G?PF4F9 CD96D4M9A<= QA9D7<= A<>B784 A9?P;S 
CB?GK<FP 9U 5B?PL9, K9@ ;4FD4K9AB: 6OIB8 QA9D7<< 6E9784 D469A 9U ;4FD4F4@; A9?P;S 
<; A<K97B CB?GK<FP A9KFB, ;4 6E9 AG:AB C?4F<FP.  

�DG74S BEB59AABEFP CD96D4M9A<S QA9D7<< <; B8AB7B 6<84 6 8DG7B= 3 6E9784 
CDB<EIB8<F %!���!�� ��+�%&�� 1!�$���, <?< G@9APL49FES >B?<K9EF6B 
CB?9;AB= QA9D7<<. �4>BA EA<:9A<S >4K9EF64 QA9D7<< <;69EF9A >4> �&"$"� ��-
�"! &�$ "��!� ���. 

#D98EF46<@ 97B A4 CD<@9D4I. 
1. �B784 86<:9FES 46FB@B5<?P, 6 @9I4A<K9E>GR QA9D7<R, CD<6B8SMGR 97B 6 

86<:9A<9, < Q?9>FD<K9E>GR QA9D7<R 6E9I 97B E<EF9@ CD96D4M49FES ?<LP B>B?B 
10% CB?GK49@B= CD< E7BD4A<< 59A;<A4 6OEB>B>4K9EF69AAB= I<@<K9E>B= QA9D7<<. 
"EF4?PAO9 90% D4EE9<64RFES 6 B>DG:4RM9= ED989 6 6<89 59ECB?9;AB7B F9C?4 < 
6D98AOI 6O5DBEB6. 

2. �B784 Q?9>FD<K9E>4S QA9D7<S CDBIB8<F K9D9; A<FP ?4@CO A4>4?<64A<S, 5% 
QFB= QA9D7<< CD96D4M49FES CB A4;A4K9A<R 6 E69FB6B9 <;?GK9A<9, 4 95% 6 6<89 
F9C?4 D4EE9<649FES. 

�@99FES A4GKAB B5BEAB64AA4S >?4EE<H<>4J<S 6<8B6 QA9D7<<. �I @AB7B, 
B>B?B 8648J4F<. #D<6989@ FB?P>B F9 6<8O QA9D7<<, >BFBDO9 > A4EFBSM9@G 6D9@9A< 
A4<5B?99 K4EFB <ECB?P;GRFES >4> 6 CB6E98A96AB= :<;A<, F4> < 6 A4GKAOI <EE?98B-
64A<SI. 

1. 389DA4S QA9D7<S 3 QA9D7<S E6S;< A9=FDBAB6 < CDBFBAB6 6 S8D9, BE6B5B:84-
RM4SES 6 D4;?<KAOI 6<84I CD< 89?9A<< FS:9?OI < E<AF9;9 ?97><I S89D; 6 CBE?98-
A9@ E?GK49 9U A4;O64RF F9D@BS89DAB=. 

2. �FB@A4S QA9D7<S (QA9D7<S I<@<K9E><I D94>J<=) 3 QA9D7<S, 6OE6B5B:84R-
M4SES 6 D9;G?PF4F9 C9D9EFDB=>< Q?9>FDBAAOI B5B?BK9> 4FB@B6 < @B?9>G? CD< I<-
@<K9E><I D94>J<SI. 

3. #BF9AJ<4?PA4S QA9D7<S 3 QA9D7<S 6;4<@B89=EF6<S F9? 8DG7 E 8DG7B@ <?< 
QA9D7<S, A4>4C?<649@4S F9?B@, ECBEB5AO@ CD9B8B?9FP E<?O CD<FS:9A<S <?< BFF4?-
><64A<S EB EFBDBAO 8DG7B7B F9?4, F.9. EB69DL<FP D45BFG CDBF<6 QF<I E<?.  

4.  9I4A<K9E>4S QA9D7<S - ><A9F<K9E>4S QA9D7<S 86<:GM<IES F9? < BF89?P-
AOI K4EF<J. 
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5. &9C?B64S QA9D7<S 3 K4EFP QA9D7<< F9C?B6B7B 86<:9A<S K4EF<J F9?, >BFBD4S 
BE6B5B:849FES CD< A4?<K<< D4;ABEF< F9@C9D4FGD @9:8G 84AAO@ F9?B@ < F9?4@< 
B>DG:4RM9= ED98O. 

6. 1?9>FD<K9E>4S QA9D7<S 3 QA9D7<S Q?9>FD<K9E>B7B FB>4 6B 6E9I 97B CDBS6?9-
A<SI. 

7. 1?9>FDB@47A<FA4S QA9D7<S 3 QA9D7<S 86<:9A<S HBFBAB6 Q?9>FDB@47A<F-
AB7B CB?S. 

�; 6E9I <;69EFAOI 6<8B6 QA9D7<< 6 CD4>F<>9 <ECB?P;GRFES 6E97B K9FOD9: F9C-
?B64S (70-75%), @9I4A<K9E>4S (20-22%), Q?9>FD<K9E>4S (3-5%), Q?9>FDB@47A<FA4S 
(E69FB64S) (1%).  

$4;?<KAO9 QF4CO 6 D4;6<F<< QA9D79F<>< BCD989?SRFES 7BECB8EF6GRM<@< <E-
FBKA<>4@< QA9D7<< < ;46<ESM9= BF A<I QA9D7BF9IA<>B=. 

1CBI4  '%�'�0!"� 1!�$��&��� (8B VII 3 X 6.). �EFBKA<>B@ QA9D7<< 
E?G:<?4 I<@<K9E>4S QA9D7<S C<M<, CD96D4M4RM4SES 6 @GE>G?PAGR E<?G K9?B69>4, 
4 CB;:9 < CD<DGK9AAOI :<6BFAOI.  GE>G?PA4S E<?4 CD<G@AB:4?4EP E CB@BMPR 
CDBEFOI @9I4A<;@B6: DOK474, 6BDBF4, 5?B>4 < F.8., 4 F4>:9 CD<AJ<C<4?PAB 64:AO@ 
E?98G9F EK<F4FP <E>GEEF69AAB9 CB?GK9A<9 B7AS. � F9K9A<9 QFB= QCBI< A96B;B5AB6-
?S9@O9 <EFBKA<>< QA9D7BD9EGDEO A4>4C?<64?<EP. 

1CBI4  �)�!"1!�$��&��� (8B XVIII 6.). +9?B69> EF4? <ECB?P;B64FP @9-
I4A<K9E>GR QA9D7<R 6B;B5AB6?SRM<IES QA9D7BD9EGDEB6 3 QA9D7<R D9KAB= 6B8O < 
69FD4 (6B8SAO9 >B?9E4, 69FDSAO9 >DO?PS). +9?B69> CB?GK<? 6 E6B9 D4ECBDS:9A<9 
E<?O, 6B @AB7B D4; CD96BEIB8SM<9 97B EB5EF69AAO9. $4;6<F<9 F9IA<>< CB?GK9A<S 
B7AS CB;6B?<?B K9?B69>G ;4E9?SFP IB?B8AO9 >?<@4F<K9E><9 D4=BAO �9@?<. 1A9D-
79F<K9E><9 D9EGDEO CB?ABEFPR 6B;B5AB6?S?<EP, B>DG:4RM4S ED984 BEF464?4EP 
CD4>F<K9E>< 6 C9D6B;84AAB@ 6<89. 

1CBI4 )� �+�%�"� &�#�"1!�$��&��� (BA4 9M9 A9 ;4>BAK<?4EP). 
�?46AO@ <EFBKA<>B@ QA9D7<< S6?S9FES I<@<K9E>4S QA9D7<S, 6O89?SRM4SES CD< 
E7BD4A<< BD74A<K9E><I <E>BC49@OI (A96B;B5AB6?SRM<IES <EFBKA<>B6). "EAB6A4S 
86<:GM4S E<?4 3 QA9D7<S C4D4, 74;4. #D<AJ<C<4?PAB9 BF?<K<9 QFB= QCBI< 3 K9?B-
69K9EF6B GA<KFB:49F D9EGDEO, 8BEF46L<9ES 9@G BF CD98>B6 (;4 EK9F CDBJ9EEB6, >B-
FBDO9 8?<?<EP @<??<BAO ?9F). �E9 QFB EBCDB6B:849FES ;47DS;A9A<9@ B>DG:4RM9= 
ED98O CDB8G>F4@< E7BD4A<S < BFIB84@< CDB<;6B8EF64. �B;A<>49F CDB5?9@4 EB;84-
A<S Q>B?B7<K9E>< K<EFOI CDB<;6B8EF6. #BS6?S9FES S89DA4S QA9D79F<>4 BCSFP :9 A4 
A96B;B5AB6?SRM<IES QA9D7BD9EGDE4I.  

�47DS;A9A<9 B>DG:4RM9= ED98O A4K<A49F FBD@B;<FP D4;6<F<9 F9IAB?B7<=. 
"EFDB 6EF49F 6BCDBE EB;84A<S 4?PF9DA4F<6AB= QA9D79F<>< A4 6B;B5AB6?SRM<IES 
QA9D7BD9EGDE4I < B8AB6D9@9AAB7B C9D9IB84 > QCBI9 %����!%�$"��!!"� 

1!�$��&��� A4 6B;B5AB6?SRM<IES QA9D7BD9EGDE4I (EB?A9KAB7B <;?GK9A<S, 86<-
:9A<S 6B8O, 69FD4 < F.C.), 6B;@B:AB, < QA9D7<< F9D@BS89DAB7B E<AF9;4. ">DG:4R-
M4S ED984 F4>:9 8B?:A4 5OFP CD<6989A4 6 EBEFBSA<9 8<A4@<K9E>B7B D46AB69E<S, 
F.9. 8B?:A4 CB?ABEFPR 6BEEF4A46?<64FPES. !B CB>4 QFB H4AF4EF<>4.  



 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

137 

 

� B5B;D<@B@ 5G8GM9@ A4 EBEFBSA<9 8<A4@<K9E>B7B D46AB69E<S @9:8G CDB-
@OL?9AAO@ CDB<;6B8EF6B@ < B>DG:4RM9= ED98B= @B:AB A489SFPES FB?P>B K9D9; 
QA9D7BE59D9:9A<9 < QA9D7BQHH9>F<6ABEFP. 

 

1.2 �<8O QA9D7BD9EGDEB6. 
"5M<9 ;4C4EO QA9D7<<, A4 >BFBDO9 D4EEK<FO649F K9?B69K9EF6B, BJ9A<64RFES 

QA9D7BD9EGDE4@<, >BFBDO9 @B:AB D4;89?<FP A4 869 5B?PL<9 7DGCCO: !��"�"�-
!"��32-��%3 < �"�"�!"��32-��%3. 

!��"�"�!"��32-��%3 <EFBKA<>< 3 QFB ;4C4EO BD74A<K9E>B7B FBC-
?<64, S89DA4S QA9D7<S 89?9A<S, 79BF9D@4?PA4S QA9D7<S 3 G7B?P, A9HFP, 74;, GD4A, 
FBDH. 

�"�"�!"��32-��%3 A9FD48<J<BAAO9 <EFBKA<>< QA9D7<< 3 <EFBKA<>< 
CBEFBSAAB EGM9EF6GRM<I <?< C9D<B8<K9E>< 6B;A<>4RM<I 6 B>DG:4RM9= ED989 
CBFB>B6 QA9D7<<: EB?AJ4, 69FD4, 6B8O, F9C?4 ;9@?<, 5<B@4EEO, @BD9=. 

 

1.3.1 &D48<J<BAAO9 F<CO Q?9>FDBEF4AJ<=. 

#D4>F<K9E>< 6E9 QA9D79F<K9E>B9 FBC?<6B <ECB?P;G9FES 8?S CB?GK9A<S F9C?B-
6B= QA9D7<< 6 6<89 C4D4 < 7BDSK9= 6B8O.  

'EFDB=EF64, CD98A4;A4K9AAO9 8?S CB?GK9A<S C4D4 <?< 7BDSK9= 6B8O CB6O-
L9AAB7B 846?9A<S ;4 EK9F F9C?BFO, 6O89?S9@B= CD< E:<74A<< FBC?<64, <?< F9C-
?BFO, CB86B8<@B= BF CBEFBDBAA<I <EFBKA<>B6, A4;O64RF �"&�� �.  

� >4K9EF69 <EFBKA<>B6 F9C?4 8?S >BF?B6 <ECB?P;G9FES CD<DB8AO9 < <E>GE-
EF69AAO9 FBC?<64, BFIB8SM<9 74;O F9IAB?B7<K9E><I C9K9= < 8DG7<I GEFDB=EF6, 
S89DA4S QA9D7<S, 4 F4> :9 6B;B5AB6?S9@O9 <EFBKA<><- EB?A9KA4S QA9D7<S, 69F9D, 
6B84 D9> < 8DG7<9. �A4K<F9?PA4S K4EFP F9C?B6B= QA9D7<< CD96D4M49FES 6 Q?9>FD<-
K9E>GR QA9D7<R, >4> CD46<?B, A4 EC9J<4?PAOI CDB<;6B8EF69AAOI >B@C?9>E4I - 
Q?9>FD<K9E><I EF4AJ<SI. 

1A9D7<R 6B8AB7B CBFB>4 CD9B5D4;B6O64RF 6 Q?9>FD<K9EF6B A4 7<8DBQ?9>FDB-
EF4AJ<SI (�1%).  

!4 F9C?B6OI Q?9>FDBEF4AJ<SI (&1%) FGD5<AO 6D4M49F C4D, 6OD454FO649@O= 
6 >BF?4I. $4;AB6<8ABEFPR &1% S6?SRFES F9C?BQ?9>FDBJ9AFD4?< (&1*), >BFBDO9 
>DB@9 Q?9>FDBQA9D7<< BFCGE>4RF CBFD95<F9?S@ F9C?B6GR QA9D7<R E C4DB@ < 7BDS-
K9= 6B8B=. #BE>B?P>G &1* E6S;4A4 E CBFD95<F9?S@< 8BEF4FBKAB CDBFS:9AAO@< 
FDG5BCDB6B84@< C4D4 < 7BDSK9= 6B8O, QFB 6O;O649F CB6OL9AAO9 F9C?B6O9 CBF9D<.  

�FB@AO9 Q?9>FDBEF4AJ<< (�1%) F4>:9 <@9RF C4DBFGD5<AAO= CD<6B8 Q?9>-
FDB79A9D4FBD4 < BF?<K4RFES ?<LP F<CB@ C4DB79A9D4FBD4.  

&45?<J4 1 %D46A<F9?PA4S I4D4>F9D<EF<>4 FD48<J<BAAOI F<CB6 Q?9>FDBEF4A-
J<=. 
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1 "<CO Q?9>FDBEF4AJ<= 

 

&1% (F9C?B6O9) 
66368% 

�1% (7<8D46?<K9E><9) 
17318% 

�1% (4FB@AO9) 
14315% 

&1% 3 F9C?B6O9, 6OD454FO-
64RF Q?9>FD<K9E>GR QA9D-
7<R; 
&1* 3 Q?9>FDBJ9AFD4?<, 6O-
D454FO64RM<9 Q?9>FDBQA9D-
7<R + F9C?B (D4EEFBSA<9 C9-
D984K< F9C?4 A9 5B?99 20-30 

>@); 
�$1% 3 7BEG84DEF69AAO9 
D4=BAAO9 Q?9>FDBEF4AJ<<. 

�1% 3 7<8DBQ?9>FDBEF4AJ<S 
A4 D46A<AAOI < 7BDAOI D9-
>4I; 
��1% -7<8DB4>>G@G?<DGR-
M4S EF4AJ<S (�47BDE>4S); 
#1% 3 CD<?<6A4S Q?9>FDB-
EF4AJ<S (6OEBFG CD<?<6B6 < 
BF?<6B6). 
 

�1% 3 4FB@A4S Q?9>FDBEF4A-
J<S, 6OD454FO649F Q?9>FDB-
QA9D7<R; 
�1* 3 4FB@A4S Q?9>FDBJ9A-
FD4?P (F9C?B + QA9D7<S). 
 

2 !ODP9 

'7B?P, 74;, @4;GF, FBDH => CB 
QFB@G @B:AB EFDB<FP 69;89. 

�B84 D46A<AAOI < 7BDAOI 
D9>. 
�6<:9A<9 6B8O 6B 6D9@S 
CD<?<6B6 < BF?<6B6. 
 

389DAB9 FBC?<6B (C?GFBA<= 
< GD4A). #D< D4EIB89 1 >7 
GD4A4 B5D4;G9FES QA9D7<< 
>4> CD< E7BD4A<< 2500 >7 
G7?S. 

3 �4K9EF69AA4S I4D4>F9D<EF<>4 

#D9<@GM9EF64 
ý 5OEFDB EFDBSF, < EFDB<-
F9?PEF6B B5IB8<FES 89-
L96?9, K9@ EFDB<F9?PEF6B 
�1% < �1%; 

ý  D4;ABB5D4;AB9 EODPU; 
ý ECBEB5ABEFP 6OD454FO-
64FP Q?9>FDBQA9D7<R 59; 
E9;BAAOI >B?954A<=; 

ý �#� 3 33%. 

ý 6OEB><= �#� 3 92-94%; 

ý Q>BAB@<KAO, CDBEFBF4 
GCD46?9A<S; 

ý B5E?G:<649F ED46A<F9?PAB 
A9@AB7BK<E?9AAO= C9DEB-
A4?; 

ý @4A96D9AAO CD< <;@9A9-
A<< A47DG;>< 6OD45BF>< 
Q?9>FDBQA9D7<<; 

ý 8?<F9?PAO= EDB> Q>EC?G4-
F4J<< (8B 100 < 5B?99 ?9F); 

ý A<;>4S E959EFB<@BEFP 
Q?9>FDBQA9D7<<; 

ý �1% 3 >B@C?9>EAB9 7<8DB-
F9IA<K9E>B9 EBBDG:9A<9; 

ý D97G?<DG9F EFB><; 
ý C?BF<A4 <ECB?P;G9FES 8?S 
FD4AECBDFAOI E6S;9= 
@9:8G 59D974@< (F45?<J4); 

ý B>B?B A<I B5D4;GRFES CDB-
@OL?9AAO9 J9AFDO (&B?P-
SFF<, !459D9:AO9 +9?AO, 
�4?4>B6B); 

ý A4 20-30 FBAA S89DAB7B 
FBC?<64 �1% D45BF49F A9-
E>B?P>B ?9F; 

ý 6 6OEL9= EF9C9A< >BAJ9A-
FD<DB64AAB9 < FD4AECBD-
F459?PAB9 FBC?<6B; 

ý @4A96D9AABEFP; 
ý D4;@9M9A<9 (F4@, 789 
AG:A4 Q?9>FDBQA9D7<S, AB 
A9F 8DG7<I <EFBKA<>B6 
EODPS (@4?B)); 

ý �#� 3 80%; 

ý 89LU64S Q?9>FDBQA9D7<S; 
ý ED46A<F9?PAB A95B?PL<9 
;4FD4FO CD< EFDB<F9?P-
EF69; 

ý D45BF4 EF4AJ<< A9 CD<6B-
8<F > GE<?9A<R C4DA<>B-
6B7B QHH9>F4; 

ý CDBJ9EE 6OD45BF>< Q?9>-
FDBQA9D7<< A9 EBCDB6B:-
849FES ;47DS;A9A<9@ B>DG-
:4RM9= ED98O. 
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ý CDBJ9EE 6OD45BF>< Q?9>-
FDBQA9D7<< A9 EBCDB6B:-
849FES ;47DS;A9A<9@ B>DG-
:4RM9= ED98O. 

 

!98BEF4F>< 

ý D45BF4RF A4 A96B;B5AB6?S-
9@OI D9EGDE4I; 

ý 84RF @AB7B BFIB8B6 (E4@O9 
K<EFO9 A4 CD<DB8AB@ 74;9); 

ý $9:<@ D45BFO @9AS9FES 
@98?9AAB (8?S D4;B7D964 
>BF?4 A9B5IB8<@B 2-3 EG-
FB>); 

ý QA9D7<S 8BDB74S, F4> >4> 
8?S Q>EC?G4F4J<< EF4AJ<<, 
8B5OK< < FD4AECBDF<DB6>< 
FBC?<64 FD95G9FES @AB7B 
?R89=. 

 

ý 8?<F9?PAB9 < 8BDB7B9 
EFDB<F9?PEF6B (15-20 ?9F); 

ý EFDB<F9?PEF6B EBCDB6B:-
849FES ;4FBC?9A<9@ B7DB@-
AOI C?BM489= C?B8BDB8-
AOI ;9@9?P. � ;BA9 ;4FBC-
?9A<S B>4;O64RFES EBFA< 
89D969AP < 84:9 7BDB8B6; 

ý 6B8BID4A<?<M4 <;@9ASRF 
D9KAB= EFB>, >?<@4F; 

ý 6B84 6 6B8BID4A<?<M4I 
5OEFDB ;47DS;AS9FES, F4> 
>4> <8UF A4>BC?9A<9 BFIB-
8B6. #DBL98L4S K9D9; FGD-
5<AG 6B84 EF4AB6<FES 
«@UDF6B=», CBE>B?P>G 6 
A9= CB7<54RF @<>DBBD74-
A<;@O.  

ý D45BF4RF A4 A96B;B5AB6?S-
9@OI D9EGDE4I; 

ý �1% F4SF 6 E959 5B?PLB= 
D4;DGL<F9?PAO= CBF9A-
J<4?: >DGCA4S 464D<S ECB-
EB5A4 6O69EF< <; IB;S=-
EF69AAB7B <ECB?P;B64A<S 
FOESK< ><?B@9FDB6 F9DD<-
FBD<< (+9DAB5O?P); 

ý CDB5?9@4 GF<?<;4J<< S89D-
AB7B BFD45BF4AAB7B FBC-
?<64 6 EC9J<4?PAOI @B-
7<?PA<>4I. 

 

 

1.3.2 �?PF9DA4F<6A4S QA9D79F<>4. 
1.3.2.1 �9FDSAO9 Q?9>FDBEF4AJ<<. 

� >4K9EF69 <EFBKA<>B6 4?PF9DA4F<6AB= QA9D7<< 8BEF4FBKAB 846AB < GEC9LAB 
<ECB?P;GRFES EB?AJ9, 6B84, 69F9D, 86<:9A<9 < BD74A<K9E><9 BFIB8O. � B5M9@, A< 
B8A4 EH9D4 A4 �9@?9 A9 BEF4?4EP 6 EFBDBA9 BF CDB<;6B8EF64 84DB6B= QA9D7<<. 
 9:8G F9@ 8B?S 4?PF9DA4F<6AB= QA9D79F<>< CB-CD9:A9@G A98BCGEF<@B @4?4, < 5B-
?99 80% F9C?4 < Q?9>FD<K9EF64 @O CB?GK49@ BF C9D9D45BF>< G7?96B8BDB8B6. 

�9FDSA4S Q?9>FDBEF4AJ<S - GEF4AB6>4, CD9B5D4;GRM4S ><A9F<K9E>GR QA9D-
7<R 69FD4 6 Q?9>FD<K9E>GR QA9D7<R. �9FDSA4S Q?9>FDBEF4AJ<S EBEFB<F 69FDB86<-
74F9?S, 79A9D4FBD4 Q?9>FD<K9E>B7B FB>4, 46FB@4F<K9E>B7B GEFDB=EF64 GCD46?9A<S 
D45BFB= 69FDB86<74F9?S < 79A9D4FBD4, EBBDG:9A<= 8?S <I GEF4AB6>< < B5E?G:<64-
A<S 

#D<AJ<C 89=EF6<S 69FDSAOI Q?9>FDBEF4AJ<= CDBEF: 69F9D >DGF<F ?BC4EF< 
69FDS>4, CD<6B8S 6 86<:9A<9 64? Q?9>FDB79A9D4FBD4. �9A9D4FBD 6 E6BR BK9D98P 6O-
D454FO649F Q?9>FD<K9E>GR QA9D7<R. #B?GK49FES, KFB 69FDBQ?9>FDBEF4AJ<< D45B-
F4RF, >4> <7DGL9KAO9 @4L<AO A4 54F4D9=>4I, FB?P>B CD<AJ<C <I 89=EF6<S CDBF<-
6BCB?B:9A. �@9EFB CD9B5D4;B64A<S Q?9>FD<K9E>B= QA9D7<< 6 @9I4A<K9E>GR, QA9D-
7<S 69FD4 CD96D4M49FES 6 Q?9>FD<K9E><= FB>.  

�9FDB6B= QA9D79F<K9E><= CBF9AJ<4? �9@?< 5O? BJ9A9A 6 300 @?D8. >�F÷K 6 
7B8. !4 �9@?9 9EFP F4><9 D4=BAO, 789 69FDO 8GRF E 8BEF4FBKAO@ CBEFBSAEF6B@ < 
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E<?B=. #D<@9D4@< CB8B5AOI D4=BAB6 @B7GF E?G:<FP CB59D9:PS %969DAB7B, �4?-
F<=E>B7B, 4D>F<K9E><I @BD9=. 

!B69=L<9 <EE?98B64A<S A4CD46?9AO CD9<@GM9EF69AAB A4 CB?GK9A<9 Q?9>-
FD<K9E>B= QA9D7<< <; QA9D7<< 69FD4.  

�DB@9 FB7B, @4?O9 69FDSAO9 Q?9>FD<K9E><9 47D974FO CD98A4;A4K9AO 8?S 
EA45:9A<S Q?9>FDBQA9D7<9= BF89?PAOI 8B@B6. 

#D9<@GM9EF64 F4><I EF4AJ<=:  
ý A9 ;47DS;ASRF B>DG:4RMGR ED98G 6D98AO@< 6O5DBE4@< 66<8G <I CB?AB7B 

BFEGFEF6<S; 
ý 59EC?4FAO= <EFBKA<> CB?GK9A<S QA9D7<< (;4 69F9D A9 AG:AB C?4F<FP 

89AP7<);  
ý 6OEB>4S 46FBAB@ABEFP. 
!98BEF4F><: 
ý L<DB>B@G CD<@9A9A<R 69FDBQ?9>FD<K9E><I 47D974FB6 6 B5OKAOI GE?B-

6<SI CB>4 CD9CSFEF6G9F <I 6OEB>4S E959EFB<@BEFP. �DS8 ?< FD95G9FES 7B6BD<FP, KFB 
;4 69F9D C?4F<FP A9 AG:AB, B8A4>B @4L<AO, AG:AO9 8?S FB7B, KFB5O ;4CDSKP 97B 6 
D45BFG, B5IB8SFES E?<L>B@ 8BDB7B; 

ý CD< <ECB?P;B64A<< 69FD4 6B;A<>49F E9DP9;A4S CDB5?9@4: <;5OFB> QA9D7<< 
6 69FD9AGR CB7B8G < A98BEF4FB> 9U 6 C9D<B8O 59;69FD<S. 

 

1.3.2.2 �BE@<K9E><9 Q?9>FDBEF4AJ<<. 

$4EE9<64A<9 E69F4 < CB7?BM9A<9 97B QA9D7<< 4F@BEH9DAB= 6B8B= < @B?9>G-
?4@< 74;B6, 6IB8SM<I 6 EBEF46 6B;8GI4. %B;84A<9 >BE@<K9E><I Q?9>FDBEF4AJ<= G:9 
A9 S6?S9FES A96OCB?A<@B= ;484K9=, 7B6BD<F D4;6<F<9 A4G>< < F9IA<><. &B, KFB 9M9 
>4><I-FB 8648J4FP-FD<8J4FP ?9F >4;4?BEP A96OCB?A<@O@, E9=K4E A9 CD98EF46?S9F 
G:9 5B?PLB7B FDG84.  

�<8O FBC?<64: &BC?<6AO9 Q?9@9AFO @B7GF <@9FP CBKF< AG?96GR Q@<EE<R, 
F<I<9 < QHH9>F<6AO9, < @B7GF D45BF4FP 6 ?R5B= ED989, 789 F9@C9D4FGD4 A<:9 D45B-
K9= F9@C9D4FGDO SK9=><. &BC?<6AO= Q?9@9AF CD9B5D4;G9F 6B8BDB8 < ><E?BDB8 6 
6B8G, CDB<;6B8<F Q?9>FDBQA9D7<R < F9C?B 6 QFB@ CDBJ9EE9. "A EBEFB<F <; 86GI 
Q?9>FDB8B6, 4AB8 - CB?B:<F9?PAB7B < BFD<J4F9?PAB7B >4FB84, D4;89?9AAOI Q?9>FDB-
?<FB@. &BC?<6AOI Q?9@9AFB6 EBK9F49F FBC?<64 (6B8BDB8 <?< 6B8BDB8 <EFBKA<>) E 
B><E?<F9?9@ (><E?BDB8B@ <?< 6B;8GIB@) 8?S CDB<;6B8EF64 Q?9>FDBQA9D7<<. 

�BEFB<AEF64: � >4K9EF69 <EFBKA<>B6 4?PF9DA4F<6AB= QA9D7<< 8BEF4FBKAB 
846AB < GEC9LAB <ECB?P;GRFES EB?AJ9, 6B84, 69F9D, 86<:9A<9 < BD74A<K9E><9 BF-
IB8O. �9F4?P >BE@<K9E><I Q?9>FDBEF4AJ<= - EB?A9KAO9 54F4D9<, >BFBDO9 EB5<D4RF 
EB?A9KAGR QA9D7<R < C9D9D454FO64RF 99 6 Q?9>FD<K9E>GR. &D<8J4FP ?9F A4;48 BA< 
5O?< @4?BQHH9>F<6AO@<, 4 E9=K4E <I �#� EBEF46?S9F BF 42% 8B 56 %. "EAB6AB9 
CD9<@GM9EF6B QA9D7BE<EF9@O 6 BF>DOFB@ >BE@BE9 3 6OEB>4S QHH9>F<6ABEFP. $4E-
E9<64A<9 E69F4 < CB7?BM9A<9 97B QA9D7<< 4F@BEH9DAB= 6B8B= < @B?9>G?4@< 74;B6, 
6IB8SM<I 6 EBEF46 6B;8GI4, BFA<@4RF B>B?B 35% QA9D7<< HBFBAB6. $4ECB?B:9AAO9 
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6 BF84?9AAOI D4=BA4I �9@?< EC9J<4?PAO9 CD<9@AO9 EF4AJ<< 5G8GF EB5<D4FP @<>-
DB6B?AO <; >BE@BE4, < C9D96B8<FP <I 6 Q?9>FD<K9E><= FB>.  

!98BEF4F><: %4@B9 7?46AB9 3 A9CBEFBSAEF6B <EFBKA<>4 <;?GK9A<S: D9KP <8UF 
B ;46<E<@BEF< BF 6D9@9A< EGFB>, E9;BA4 < CB7B8O. �E9 QF< H4>FBDO EA<:4RF EG@-
@4DAO= CBF9AJ<4? A4;9@AB= EB?A9KAB= 54F4D9< A4 75-90%, FB 9EFP A4 CBDS8B>.  

 

1.3.2.3 #D<?<6AO9 Q?9>FDBEF4AJ<<. 

#D<?<� 6A4S Q?9>FDBEF4�AJ<S (#1%) 3 BEB5O= 6<8 7<8DBQ?9>FDBEF4AJ<<, <E-
CB?P;GRM<= QA9D7<R CD<?<6B6, 4 H4>F<K9E>< ><A9F<K9E>GR QA9D7<R 6D4M9A<S 
�9@?<. #D<?<6AO9 Q?9>FDBEF4AJ<< EFDBSF A4 59D974I @BD9=, 789 7D46<F4J<BAAO9 
E<?O �GAO < %B?AJ4 864:8O 6 EGF>< <;@9ASRF GDB69AP 6B8O. 

!4 #1% GEF4A46?<64RF >4CEG?PAO9 7<8DB47D974FO, >BFBDO9 @B7GF <ECB?P;B-
64FPES E BFABE<F9?PAB 6OEB><@ �#� 6 79A9D4FBDAB@ < A4EBEAB@ D9:<@4I, 4 F4>:9 
6 >4K9EF69 6B8BCDBCGE>AB7B BF69DEF<S. � K4EO, >B784 @4?4S A47DG;>4 QA9D7BE<-
EF9@O EB6C4849F CB 6D9@9A< E «@4?B=» <?< «CB?AB=» 6B8B= 6 @BD9, 7<8DB47D974FO 
#1% ?<5B BF>?RK9AO, ?<5B D45BF4RF 6 A4EBEAB@ D9:<@9 4 CB8>4K<64RF 6B8G 6 
54EE9=A 6OL9 GDB6AS CD<?<64 (<?< BF>4K<64RF A<:9 GDB6AS BF?<64). &4><@ B5D4-
;B@ BA< 4>>G@G?<DGRF QA9D7<R 8B FB7B @B@9AF4, >B784 6 QA9D7BE<EF9@9 A4EFGC<F 
C<> A47DG;><. � E?GK49 9E?< CD<?<6 <?< BF?<6 EB6C4849F CB 6D9@9A< E @4>E<@G@B@ 
A47DG;>< QA9D7BE<EF9@O, #1% D45BF49F 6 79A9D4FBDAB@ D9:<@9. &4><@ B5D4;B@, 
#1% @B:9F <ECB?P;B64FPES 6 QA9D7BE<EF9@9 >4> C<>B64S Q?9>FDBEF4AJ<S.  

#D<?<6AO9 Q?9>FDBEF4AJ<< A9 B>4;O64RF 6D98AB7B 6B;89=EF6<S A4 K9?B69>4:  
ý A9F 6D98AOI 6O5DBEB6 (6 BF?<K<9 BF &1%), A9F ;4FBC?9A<S ;9@9?P < BC4E-

ABEF< 6B?AO CDBDO64 6 A<:A<= 5P9H (6 BF?<K<9 BF �1%);  
ý A9F D48<4J<BAAB= BC4EABEF< (6 BF?<K<9 BF �1%);  
ý 6?<SA<9 A4 #1% >4F4EFDBH<K9E><I CD<DB8AOI < EBJ<4?PAOI S6?9A<= (;9@-

?9FDSE9A<S, A46B8A9A<S, 6B9AAO9 89=EF6<S);  
ý A9 G7DB:4RF A4E9?9A<R 6 CD<@O>4RM<I > #1% D4=BA4I;  
#B8B5A4S F9IAB?B7<S BEB59AAB 6O7B8A4 8?S BEFDB6AOI F9DD<FBD<=, 4 F4>:9 

8?S EFD4A, <@9RM<I CDBFS:9AAGR 59D97B6GR ?<A<R. 
1>B?B7<K9E>4S 59;BC4EABEFP:  
ý C?BF<AO #1% 5<B?B7<K9E>< CDBA<J49@O CDBCGE> DO5O K9D9; #1% CDB<E-

IB8<F CD4>F<K9E>< 59ECD9CSFEF69AAB; 
ý ?98B6O= D9:<@ 6 54EE9=A9 #1% E@S7K49FES; 
ý A9 A45?R849FES A4:<@AB7B 89=EF6<S ?P84 A4 EBBDG:9A<9; 
ý D4;@O6 8A4 < 86<:9A<9 A4ABEB6 CB?ABEFPR EF45<?<;<DGRFES 6 F9K9A<9 

C9D6OI 86GI ?9F Q>EC?G4F4J<<; 
ý A4C?46AB= ECBEB5 EFDB<F9?PEF64 849F 6B;@B:ABEFP A9 6B;6B8<FP 6 EF6BD4I 

#1% 6D9@9AAO9 >DGCAO9 EFDB=54;O; 
ý <E>?RK9A 6O5DBE 6D98AOI 74;B6, ;B?O, D48<B4>F<6AOI < F9C?B6OI BFIB-

8B6, 8B5OK4, FD4AECBDF<DB6>4, C9D9D45BF>4, E:<74A<9 < ;4IBDBA9A<9 FBC?<64, 



 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

142 

 

CD98BF6D4M9A<9 E:<74A<S ><E?BDB84 6B;8GI4, ;4FBC?9A<9 F9DD<FBD<=, G7DB;4 
6B?AO CDBDO64. 

1>BAB@<>4 #1%. #B>4 QA9D7<S CD<?<6AOI Q?9>FDBEF4AJ<= B5IB8<FES 8B-
DB:9 QA9D7<< F9C?B6OI Q?9>FDBEF4AJ<=, AB CD< 5B?99 D4J<BA4?PAB@ BEGM9EF6?9-
A<< EFDB<F9?PEF64 7<8DBEBBDG:9A<= QF<I EF4AJ<= EFB<@BEFP 6OD454FO649@B= <@< 
QA9D7<< 6CB?A9 @B:AB EA<;<FP 8B EFB<@BEF< QA9D7<< D9KAOI Q?9>FDBEF4AJ<=. �9 
;4C4EO @B7GF B59EC9K<FP 8B 15 % EB6D9@9AAB7B QA9D7BCBFD95?9A<S. 33-?9FA<= 
BCOF Q>EC?G4F4J<< C9D6OI 6 @<D9 #1% 3 $4AE 6B (D4AJ<< < �<E?B7G5E>B= 6 $BE-
E<< 3 8B>4;4?<, KFB CD<?<6AO9 Q?9>FDBEF4AJ<<:  

ý GEFB=K<6B D45BF4RF 6 QA9D7BE<EF9@4I, >4> 6 54;9, F4> < 6 C<>9 7D4H<>4 
A47DG;B> CD< 74D4AF<DB64AAB= CBEFBSAAB= @9ESKAB= 6OD45BF>9 Q?9>FDBQA9D7<<  

ý A9 ;47DS;ASRF 4F@BEH9DG 6D98AO@< 6O5DBE4@< 6 BF?<K<9 BF F9C?B6OI 
EF4AJ<=.  

ý A9 ;4F4C?<64RF ;9@9?P 6 BF?<K<9 BF 7<8DBQ?9>FDBEF4AJ<=.  
ý A9 CD98EF46?SRF CBF9AJ<4?PAB= BC4EABEF< 6 BF?<K<9 BF 4FB@AOI EF4AJ<=.  
ý >4C<F4?PAO9 6?B:9A<S A4 EBBDG:9A<S #1% A9 CD96OL4RF ;4FD4F A4 �1% 

5?47B84DS 4CDB5<DB64AAB@G 6 $BEE<< A4C?46AB@G ECBEB5G EFDB<F9?PEF64 (59; C9-
D9@OK9>) < CD<@9A9A<R AB6B7B F9IAB?B7<KAB7B BDFB7BA4?PAB7B 7<8DB47D974F4 
EFB<@BEFP Q?9>FDBQA9D7<< E4@4S 89L964S 6 QA9D7BE<EF9@9. 

� $BEE<< 6OCB?A9AO CDB9>FO &G7GDE>B= #1% @BMABEFPR 8,0 ��F < #9A8<A-
E>B= #1% @BMABEFPR 87 ��F A4 "IBFE>B@ @BD9, QA9D7<S >BFBDOI @B:9F 5OFP C9-
D984A4 6 QA9D7B89H<J<FAO9 D4=BAO 27B-�BEFBKAB= �;<<. !4 �9?B@ @BD9 CDB9>-
F<DG9FES  9;9AE>4S #1% @BMABEFPR 11,4 ��F, QA9D7<R >BFBDB= CD98CB?4749FES 
A4CD46<FP 6 �4C48AGR �6DBCG CB B5N98<A9AAB= QA9D7BE<EF9@9 " �BEFB>-�4C48". 

!98BEF4F><: 
ý 6OEB>4S EFB<@BEFP EBBDG:9A<S CD<?<6AOI Q?9>FDBEF4AJ<= (EFB<@BEFP EB-

BDG:9A<S CD<?<6AB= Q?9>FDBEF4AJ<< CBKF< 6 2,5 D4;4 5B?PL9, K9@ B5OKAB= D9KAB= 
�1% F4>B= :9 @BMABEF<). 

&4><@ B5D4;B@, Q?9>FDBQA9D79F<>4 >4> BFD4E?P IB;S=EF64 B5N98<AS9F CDB-
J9EEO 79A9D<DB64A<S, C9D984K<, FD4AEHBD@4J<< < CBFD95?9A<S Q?9>FDBQA9D7<<. 
"8A4 <; 7?46AOI EC9J<H<K9E><I BEB59AABEF9= BFDBE?< 6 FB@, KFB 9U CDB8G>J<S A9 
@B:9F A4>4C?<64FPES 8?S CBE?98GRM97B CBFD95?9A<S, <ECB?P;B64A<S: CDB<;6B8-
EF6B QA9D7<< 6 >4:8O= @B@9AF 6D9@9A< 8B?:AB EBBF69FEF6B64FP D4;@9D4@ CBFD95-
?9A<S. 

#D< 6E9= CD<6?9>4F9?PABEF< 4?PF9DA4F<6AOI F9IAB?B7<= CB?GK9A<S Q?9>-
FDBQA9D7<< BA< A9 @B7GF CB?ABEFPR ;4@9A<FP FD48<J<BAAO9 Q?9>FDBEF4AJ<<.  

#D<K<A FB@G A9E>B?P>B: 
ý A9FD48<J<BAAO9 <EFBKA<>< Q?9>FDBQA9D7<< 6 BEAB6AB@ @4?B@BMAO; 

ý @9EF CD<7B8AOI 8?S CD<@9A9A<S F4><I @9FB8B6 CB?GK9A<S Q?9>FDBQA9D7<< 
A9 F4> @AB7B; 
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ý 4?PF9DA4F<6AO9 <EFBKA<>< Q?9>FDBQA9D7<<, >4> CD46<?B, A9 EF45<?PAO, 
CBE>B?P>G A4IB8SFES 6 ;46<E<@BEF< BF >4CD<;AB= CB7B8O; 

ý A974F<6AB 6?<SRF A4 B>DG:4RMGR ED98G; 
ý 4?PF9DA4F<6AO9 <EFBKA<>< @B:AB <ECB?P;B64FP ?<LP ?B>4?PAB. 
 

1.4 1A9D79F<K9E><= CBF9AJ<4? C?4A9FO. &9@CO < ;4>BAB@9DABEF< CB-
FD95?9A<S QA9D7<<. 

�4C4EO QA9D7BD9EGDEB6 A4 �9@?9 B7DB@AO. !B <ECB?P;B64A<9 <I A9 6E9784 
6B;@B:AB <?< E6S;4AB E 5B?PL<@< ;4FD4F4@< A4 D4;D45BF>G, FD4AECBDF<DB6>G QF<I 
D9EGDEB6, BID4AG FDG84 < B>DG:4RM9= ED98O. 

� E6S;< E D4;ABB5D4;<9@ QA9D7BD9EGDEB6 6 @4>DBQ>BAB@<K9E><I D4EK9F4I <I 
GK<FO64RF 6 FBAA4I GE?B6AB7B FBC?<64 (F.G.F.). 

'E?B6AO@ A4;O649FES FBC?<6B, F9C?BF4 E7BD4A<S >BFBDB7B D46A4 29,3 

 �:/>7. $94?PAB F4>B7B FBC?<64 A9F. �?<;>GR F9C?BFG E7BD4A<S <@99F 59;;B?PAO= 
4AFD4J<F, BF >BFBDB7B < BFF4?><64?<EP CD< 66989A<< QFB7B CBASF<S. 

!<:9 CD<6989AO BD<9AF<DB6BKAO9 84AAO9 CB B5M<@ ;4C4E4@ QA9D7BD9EGD-
EB6 A4 C?4A9F9. 

&45?<J4 2 $4;6984AAO9 ;4C4EO BD74A<K9E><I FBC?<6 A4 �9@?9. 
&BC?<6B #B?AO= D4;6984AAO= ;4C4E, 

@?D8.F.G.F. 
�97>B 8B5O649@O= ;4-

C4E, 
@?D8.F.G.F. 

'7B?P 10100 800 

!9HFP     275   90 

�4;     360   85 

&BDH         5     5 

 

&45?<J4 3 �B;B5AB6?SRM<9ES <EFBKA<><. 
�EFBKA<><, 6B;B5AB6?SRM<9ES 6 F9K9A<9 7B84 F.G.F./7B8 
1A9D7<S EB?A9KAOI ?GK9=, 8BEF<74RM<I ;9@AB= 
CB69DIABEF< 

            78,00÷1012 

1A9D7<S @BDE><I CD<?<6B6 < BF?<6B6 9,40÷1012 

1A9D7<S 69FD4 0,23÷1012 

1A9D7<S D9> 0,24÷1010 

�<BFBC?<6B (6B;B5AB6?S9FES 6 F9K9A<9 50 ?9F) 0,06÷1011 

 

� A4EFBSM99 6D9@S @<DB6B9 CBFD95?9A<9 A96B;B5AB6?S9@OI QA9D7BD9EGDEB6 
6 7B8 EBEF46?S9F BF 12 8B 15 @?D8.F.G.F. �; A<I 5B?99 50% EBEF46?SRF A9HFP < 74;. 

�; 6B;B5AB6?S9@OI <EFBKA<>B6 QA9D7<< A4<5B?PL99 D4ECDBEFD4A9A<9 CB?G-
K<?4 7<8DBQA9D79F<>4, 8B 9% BF B5M9= 6OD45BF>< Q?9>FDBQA9D7<<. "5M<= 6>?48 6 
EB6D9@9AAB9 QA9D7BCDB<;6B8EF6B F4><I <EFBKA<>B6, >4> EB?A9KA4S, 69FDB64S, CD<-
?<6A4S, BK9AP @4? < A9 CD96OL49F 0,1%. %?98G9F GK9EFP, KFB A9 >4:84S EFD4A4 @B-
:9F E959 CB;6B?<FP A9B5IB8<@O9 <A69EF<J<< 6 BE6B9A<9 QF<I 6<8B6 QA9D7BD9EGD-
EB6. 
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$BEE<S D4ECB?4749F ;A4K<F9?PAO@< ;4C4E4@< 6E9I 6<8B6 BD74A<K9E><I FBC-
?<6, S89DAB7B FBC?<64, 4 F4>:9 B7DB@AO@ 7<8DBQA9D79F<K9E><@ CBF9AJ<4?B@. 

 

&45?<J4 4 1A9D79F<K9E><= CBF9AJ<4? $BEE<< 
�<8 QA9D79F<K9E>B7B D9-

EGDE4 
&9IA<K9E><= CBF9AJ<4?, 

@?D8.F.G.F. 
�B?S 6 B5M9@ CBF9AJ<4?9, % 

!96B;B5AB6?S9@O9 D9EGDEO 

'7B?P 2000,00 85,80 

!9HFP     20,00   0,86 

�4;     60,00   2,60 

389DAB9 FBC?<6B   200,00   8,60 

&BDH     50,00   2,14 

�E97B 2330,00                   100,00 

�B;B5AB6?S9@O9 D9EGDEO, @?D8. F.G.F./7B8 
�<8DBQA9D7<S      0,80 57,10 

�D969E<A4 < BFIB8O      0,05   3,60 

"D74A<K9E><9 BFIB8O      0,20 14,30 

1A9D7<S 69FD4      0,25 17,90 

%B?A9KA4S QA9D7<S      0,10   7,10 

�E97B      1,40                   100,00 

 

�E?< D4EE@4FD<64FP 6BCDBE, A4 >4>B9 6D9@S I64F<F QA9D7BD9EGDEB6 6 $BEE<<, 
>4> 4D<H@9F<K9E>GR ;484KG, FB @B:AB GE?B6AB 7B6BD<FP, KFB 9M9 800-1000 ?9F F4-
>B= CDB5?9@O CD4>F<K9E>< A9 EGM9EF6G9F. )BFS 6B;A<>49F @AB7B 8DG7<I: B59EC9-
K9A<9 F9IA<>< 59;BC4EABEF< CD< 8B5OK9 F69D8B7B FBC?<64, BID4A4 B>DG:4RM9= 
ED98O < F.8. !B 9E?< 7B6BD<FP B EDB>4I 6B;@B:AB7B ;4C4E4 E4@OI ?97>B8BEFGCAOI 
< G8B5AOI QA9D7BD9EGDEB6 (74;, A9HFP), FB A4 E97B8ASLA<= 89AP BA EBEF46?S9F BF 
60 8B 70 ?9F. !9EB@A9AAB, :<;AP 66989F E6B< CBCD46><, AB CB>4 6B;@B:AO9 ;4C4EO 
BJ9A<64RFES EDB>4@<, >BFBDO9 CB E6B9= CDB8B?:<F9?PABEF< @B:AB BJ9A<FP C9D<-
B8B@ :<;A< B8AB7B, 86GI CB>B?9A<=. � 6 QF<I GE?B6<SI G:9 6B;A<>49F BK96<8A4S 
CDB5?9@4 G69?<K9A<S < EBID4A9A<S ;4C4EB6 ?97>B8BEFGCAOI QA9D7BD9EGDEB6. +9?B-
69K9EF6B ;89EP <89F A9E>B?P><@< A4CD46?9A<S@<: 

ý 6E9@9DA4S Q>BAB@<S < D4J<BA4?PAB9 <ECB?P;B64A<9 FBC?<64 < QA9D7<<; 
ý BE6B9A<9 6B;B5AB6?S9@OI <EFBKA<>B6 QA9D7<<; 
ý D4;698>4 < BE6B9A<9 AB6OI @9EFBDB:89A<=; 
ý EB;84A<9 EFD4F97<K9E><I ;4C4EB6 ?97>B8BEFGCAOI QA9D7BD9EGDEB6 < 8DG-

7<9. 
�E9 QF< A4CD46?9A<S EBID4ASRF E6BR 4>FG4?PABEFP < 8?S $BEE<<. �DB@9 FB7B, 

6 A4L9= EFD4A9 9EFP < E6B< EB5EF69AAO9 CDB5?9@O: 
ý 6OEB>4S   8B?S   6E97B   B5N9@4 CDB<;6B8<@OI QA9D7BD9EGDEB6 (8B 40%) <89F 

A4 Q>ECBDF. 1FB E6<89F9?PEF6G9F B FB@, KFB 6 A4L9= EFD4A9 EGM9EF6G9F CDB5?9@4 
EBID4A9A<S CD<DB8AOI ;4C4EB6 QA9D7BD9EGDEB6, ;4M<FO <AF9D9EB6 5G8GM<I CB>B-
?9A<=; 
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ý 5B?PLB9 >B?<K9EF6B EODP96OI CDB<;6B8EF6 (7BDAB8B5O64RM4S, QA9D79F<-
K9E>4S, @9F4??GD7<K9E>4S), ;4FD4K<64RM<I @AB7B QA9D7<< A4 QFB CDB<;6B8EF6B. 

!9B5IB8<@4 5B?99 7?G5B>4S < >B@C?9>EA4S C9D9D45BF>4 CD<DB8AOI D9EGDEB6, 
D4;6<F<9 @4L<ABEFDB<F9?PAB7B < 8DG7<I >B@C?9>EB6, CDB<;6B8SM<I FB64DAGR 
CDB8G>J<R, <@9RMGR ECDBE A9 FB?P>B 6 A4L9= EFD4A9, AB < ;4 DG59:B@. �6<8G 
QFB7B 8?S $BEE<< CD<AJ<C<4?PAB 64:9A C9D9?B@ 6 C?4A4I D4;6<F<S 3 C9D9IB8 > 
QA9D7BQHH9>F<6ABEF<. &4>B= C9D9IB8 6DS8 ?< 6B;@B:9A 59; BE6B9A<S 6B;B5AB6?S-
9@OI <EFBKA<>B6 QA9D7<<. 

 

�?464 2 �%%���"��&��0%��3 +�%&0 

2.1 «1A9D79F<K9E><= C4ECBDF» >64DF<DO. 

*9?P <EE?98B64A<S: "CD989?9A<9 6B;@B:AB= Q>BAB@<< QA9D79F<K9E><I D9-
EGDEB6, D4EIB8G9@OI A4 BE69M9A<9, BFBC?9A<9 < 7BDSK99 6B8BEA45:9A<9 (84?99 
��%) >64DF<DO. 

�484K<:  
1. %BEF46<FP «1A9D79F<K9E><= C4ECBDF» >64DF<DO. 
2. $4EEK<F4FP B5N9@ QA9D7BD9EGDEB6 (CD<DB8AO= 74;) EB7?4EAB ABD@4F<64@ 

CBFD95?9A<S >B@@GA4?PAOI GE?G7.  
3. $4EEK<F4FP CBF9AJ<4?PAGR Q>BAB@<R QA9D7BD9EGDEB6 6 H<;<K9E>B@ 6OD4-

:9A<< E GK9FB@ H4>F<K9E>B7B CBFD95?9A<S. 
4. �4FP BJ9A>G B5M97B QHH9>F4 BF CD98?4749@OI @9DBCD<SF<=. 
5. $4EE@BFD9FP 6E9 6B;@B:AO9 HBD@O EA<:9A<S ;4FD4F < QHH9>F<6ABEF< <E-

CB?P;B64A<S &1$ 6 5OFG CB >4:8B@G CB>4;4F9?R. 

"5N9>F: >64DF<D4; C?BM48P 50,60 @2; >B@A. 2; CDB:<64RM<I 2 
 

&45?<J4 5 �<8O < <EFBKA<>< QA9D7<< 
�<8 QA9D7<< �EFBKA<> 

&9C?B64S QA9D7<S 
(BFBC?9A<9 < ��%) 

*9AFD4?PAB9 BFBC?9A<9 

&9C?B64S QA9D7<S �4;B64S C?<F4 
1?9>FD<K9E>4S  1?9>FD<K9E>4S E9FP 

 

&45?<J4 6 )4D4>F9D<EF<>< QA9D7BABE<F9?9= 
�<8 FBC?<64 '89?PA4S F9C?BF4 E7BD4-

A<S, 
q, >�F÷K/>7 
>�F÷K/@3 (74;) 

'89?PAB9 >B?<K9EF6B B5D4;GRM9-
7BES G7?9><E?B7B 74;4, 

1/ò, @3/>7  
@3/@3 (74;) 

'7B?P   8,1 1,7 

!9HFP 12,8 1,5 

#D<DB8AO= 74; 11,4 1,2 
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&45?<J4 7 )4D4>F9D<EF<>< Q?9>FDBCBFD95<F9?9= 
1?9>FDBCBFD95<-
F9?</@BMABEFP CB 
C4ECBDFG, �F 

�B?-6B, 
LF. 

%G@@4DA4S 
@BMABEFP, 
�F 

�D9@S 
D45BFO 
;4 EGF><, 
K 

$4EIB8  
Q?9>-
FDB-
QA9D-
7<< ;4 
EGF><,  
�F÷K 

$4EIB8  
Q?9>FDBQA9D7<< ;4 
EGF>< CD< <ECB?P;B-
64A<< E69FB8<B8AOI 
?4@C,  
�F÷K 

�BD<8BD 
     

�4@C4 /100   3   300 1,0 300 60 

�GIAS 
     

�4@C4/100   2   200 1,0 200 40 

)B?B8<?PA<>/150   1   150 1,6 240               240 

%F<D4?PA4S @4-
L<A4/350 

  1   350 0,4 140               140 

+4=A<>/2200   1 2200 0,3 660               660 

"G4?9F 
     

�4@C4 /60   3  180 1,3 234 43 

�9AF<?SFBD /20   1   20 1,3   26 26 

�4AA4S >B@A4F4 
     

�4@C4 /100    2   200 1,0 200 40 

�B@A4F4 1 
     

�4@C4 /60    2   120 1,3 156 29 

�4@C4 /40    1    40 2,0   80 18 

&9?96<;BD /200   1   200 1,3 260               260 

DVD-CDB<7DO64F9?P 
/12 

  1    12 0,3    4   4 

'FR7 /1600   1 1600 0,2 320                320 

#O?9EBE /1600   1 1600 0,2 320 320 

�B@A4F4 2 
     

�4@C4 /60   4   240 1,0 240 44 

%<EF9@AO= 5?B> /450   1   450 2,0 900               900 

 BA<FBD /40   1     40 2,0   80 80 

&9?96<;BD /175   1    175 1,3 228               228 

 G;O>4?PAO= 
J9AFD/100 

  1    100 1,0 100               100 

%G@@4DAB9 CBFD95?9A<9 Q?9>FDBQA9D7<< ;4 EGF>< Q, �F÷K     4688 3552 

 

&45?<J4 8 %6989A<S B CBFD95?9A<< >B@@GA4?PAOI GE?G7 
�B@@GA4?PAO9 GE?G7< !BD@4F<6O CBFD95?9A<S  

>B@@GA4?PAOI GE?G7 
%6989A<S CB <A8<6<8G4?P-
AO@ CD<5BD4@ GK9F4, 
@3 A4 2 K9?B69>4/EGF>< 

"FBC?9A<9, 
�>4? A4 1@2 /EGF>< 

0,0010 - 

��%,  
@3 A4 1 K9?B69>4/EGF>< 

0,1540 0,2300 
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2.2 $4EK9F B5N9@4 CD<DB8AO= 74;4 EB7?4EAB ABD@4F<64@ CBFD95?9A<S 
>B@@GA4?PAOI GE?G7. 

�ECB?P;GS 84AAO9 F45?<JO 6, BCD989?<@, E>B?P>B G7?S, A9HF<, 74;4 AG:AB 
E:9KP 8?S CB?GK9A<S <;D4EIB8B64AAB= ;4 EGF>< Q?9>FD<K9E>B= QA9D7<< < E>B?P>B 
G7?9><E?B7B 74;4 6O89?<FES CD< QFB@. 

�?S 6OK<E?9A<S @4EEO <;D4EIB8B64AAB7B FBC?<64 6BECB?P;G9@ES BCD989?9-
A<9@ G89?PAB= F9C?BFO E7BD4A<S FBC?<64 (q, �:/>7), EB7?4EAB >BFBDB@G G89?PA4S 
F9C?BF4 E7BD4A<S CD98EF46?S9F EB5B= H<;<K9E>GR 69?<K<AG, CB>4;O64RMGR, >4>B9 
>B?<K9EF6B F9C?BFO 6O89?S9FES CD< CB?AB@ E7BD4A<< FBC?<64 @4EEB= 1 >7.  

�; BCD989?9A<S E?98G9F, KFB >B?<K9EF6B F9C?BFO, 6O89?<6L99ES CD< E7BD4-
A<< FBC?<64 D46AB: 

                                               Q = q÷m,                                                  (1) 

789 Q 3 QA9D7<S, 6O89?SRM4SES CD< E7BD4A<< FBC?<64, �:; 
      q 3 G89?PA4S F9C?BF4 E7BD4A<S FBC?<64, �:/>7; 
     m 3 @4EE4 FBC?<64, >7. 
�; HBD@G?O (1) @B:AB BCD989?<FP @4EEG FBC?<64, A9B5IB8<@B7B 8?S CB?GK9-

A<S 84AAB7B >B?<K9EF64 QA9D7<<: 
                                                 m = 

ýÿ.                                                      (2) 

�?S BCD989?9A<S B5N9@4, B5D4;GRM97BES  CD< E7BD4A<< FBC?<64 G7?9><E?B7B  
74;4, 6BECB?P;G9@ES  BCD989?9A<9@    C?BFABEF<  69M9EF64  (ò, >7/@3), EB7?4EAB >B-
FBDB@G C?BFABEFP D46A4 BFABL9A<R @4EEO F9?4 > ;4A<@49@B@G <@ B5N9@G: 

                                                  ò = 
ÿý ,                                                      (3) 

789 ò - C?BFABEFP F9?4, >7/@3; 

     m 3 @4EE4 F9?4, >7; 
     V 3 B5N9@ F9?4, @3. 

�; HBD@G?O (3) BCD989?S9@ B5N9@ G7?9><E?B7B 74;4 CB HBD@G?9: 
                                                  V = 

1ý ; ÿ.                                                (4) 

� >4K9EF69 <EFBKA<>B6 QA9D7<< A4 &1* «'��» CD<@9ASRFES F4><9 6<8O FBC-
?<64, >4>: 

ý BEAB6AB= - CD<DB8AO= 74;; 
ý 4?PF9DA4F<6AO= - G7B?P < @4;GF.  
#BQFB@G CDB<;6989@ D4EK9FO B5N9@4 CD<DB8AB7B 74;4 (V1, @3), A9B5IB8<@B7B 

8?S CB?GK9A<S 6OS6?9AAB7B EG@@4DAB7B >B?<K9EF64 QA9D7<< (F45?<J4 7) E CB@B-
MPR 6OD4:9A<S (2): 

                                             V1 = 
4,68811,4  = 0,411 (@3).                                  (5) 

"5NU@ G7?9><E?B7B 74;4 (�12, @3), 6O89?<6L97BES CD< E:<74A<< 84AAB7B >B?<-
K9EF64 CD<DB8AB7B 74;4, BCD989?<@ CB HBD@G?9 (4): 

                                             �12 = 0,411÷1,2 = 0,493 (@3).                          (6) 
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%B7?4EAB ABD@4F<64@ CBFD95?9A<S >B@@GA4?PAOI GE?G7 (F45?<J4 8) A4 BFBC-
?9A<9 86GI>B@A4FAB= >64DF<DO 84AAB= C?BM48< 6 EGF>< D4EIB8G9FES >B?<K9EF6B 
F9C?BFO, D46AB9 0,0518 �>4?. �?S D4EK9FB6 A9B5IB8<@B CDB<;69EF< CD9B5D4;B64A<9 
98<A<J <;@9D9A<S QA9D7<< (QBF., >�F÷K).  

1 �>4? = 1,16÷103 >�F÷K. 
QBF. = 0,0518÷1,16÷103 = 0,06÷103 >�F÷K. 

"5N9@ E:<749@B7B 74;4 (V2, @3) 8?S BFBC<F9?PAOI AG:8 86GI>B@A4FAB= >64D-
F<DO BCD989?<@ E CB@BMPR HBD@G?O (2): 

                                        V2 = 
0,06;10311,4  = 5 (@3).                                          (7) 

"5NU@ G7?9><E?B7B 74;4 (�22, @3), 6O89?<6L97BES CD< E:<74A<< 84AAB7B >B?<-
K9EF64 CD<DB8AB7B 74;4, BCD989?<@ CB HBD@G?9 (4): 

                                     �22 = 0,005÷103÷1,2 = 6 (@3).                                   (8) 

$4EK9FAO= D4EIB8 F9C?4 A4 7BDSK99 6B8BEA45:9A<9 (��%) (Q76E, >�F÷K) A9 ;4-
6<E<F BF F9@C9D4FGDO A4DG:AB7B 6B;8GI4, 4 ;46<E<F FB?P>B BF K<E?4 CB?P;GRM<IES 
7BDSK9= 6B8B= < ABD@O 6B8BCBFD95?9A<S A4 98<A<JG <;@9D9A<S (>B?<K9EF64 :<?P-
JB6 6 >64DF<D9). 

%GFBKAO= D4EIB8 F9C?4 A4 ��% (Q76E , >�F÷K) 6 BFBC<F9?PAO= C9D<B8 BCD989-
?SRF CB HBD@G?9: 

                                         Q76E = ñ÷N÷(t7.6 - tI.6)÷E,                                       (9) 

789 ñ  - ABD@4 D4EIB84 7BDSK9= 6B8O A4 B8AB7B K9?B69>4, ?/EGF; 
      N  - >B?<K9EF6B :<?PJB6, CB?P;GRM<IES ��%; 
     t7.6. - F9@C9D4FGD4 CB84K< 7BDSK9= 6B8O 6 >64DF<DG, B% (55B%); 
     tI.6. - F9@C9D4FGD4 IB?B8AB= 6B8BCDB6B8AB= 6B8O 6 ;<@A<= C9D<B8, 

B% (5B%); 
        E - G89?PA4S F9C?B9@>BEFP 6B8O, (E = 4,19 >�:/>7÷B%). 

#B8EF46<@ 84AAO9 8?S D4EK9F4, <ECB?P;GS F45?<JG 8 6 K4EF< 9U ABD@4F<6AOI 
CB>4;4F9?9=: 

                           Q76E = 154÷2÷(55-5)÷ 4,19 = 64526 (>�F÷K).                 (10) 

"5N9@ E:<749@B7B 74;4 (V3, @3) 8?S ��% BCD989?<@ E CB@BMPR HBD@G?O (2): 
                                         V3 = 

6452611,4  = 5660 (@3).                                    (11) 

"5NU@ G7?9><E?B7B 74;4 (�32, @3), 6O89?<6L97BES CD< E:<74A<< 84AAB7B >B?<-
K9EF64 CD<DB8AB7B 74;4, BCD989?<@ CB HBD@G?9 (4): 

                                       �3 2  = 5660÷1,2 = 6792 (@3).                                (12) 

"5M<= B5N9@ 74;4 (V, @3), A9B5IB8<@B7B A4 Q?9>FDBEA45:9A<9, BFBC?9A<9 < 
��% 6 EGF>< < B5N9@, 6O89?<6L97BES CD< 97B E7BD4A<< G7?9><E?B7B 74;4 (�2, @3) 

BCD989?<@ EBBF69FEF69AAB CB HBD@G?4@: 
                                              V = V1 + V2 + V3,                                       (13) 

                                              �2 = �12 + �22 + �32.                                      (14) 

   V = 0,411+5+5660 = 5665 (@3), 

                                   �2 = 0,493 +6+ 6792 = 6799 (@3). 
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2.3 $4EK9F B5N9@4 CBFD95?9A<S CD<DB8AB7B 74;4 CD< <ECB?P;B64A<< QA9D-
7BE59D974RM<I ?4@C < CD<5BDB6 GK9F4 D4EIB84 7BDSK9= 6B8O. 

#DB<;6989@ D4EK9FO B5N9@4 CD<DB8AB7B 74;4 (V1, @3), A9B5IB8<@B7B 8?S CB-
?GK9A<S 6OS6?9AAB7B EG@@4DAB7B >B?<K9EF64 QA9D7<< (F45?<J4 7) E CB@BMPR 6O-
D4:9A<S (2): 

V1 = 
3,55211,4  = 0,312 (@3). 

"5NU@ G7?9><E?B7B 74;4 (�12, @3), 6O89?<6L97BES CD< E:<74A<< 84AAB7B >B?<-
K9EF64 CD<DB8AB7B 74;4, BCD989?<@ CB HBD@G?9 (4): �12 = 0,312÷1,2 = 0,374 (@3). 

"5N9@ E:<749@B7B 74;4 (V2, @3) 8?S BFBC<F9?PAOI AG:8 86GI>B@A4FAB= >64D-
F<DO E GK9FB@ CB>4;4A<= F9C?BEK9FK<>4 CB>4 BJ9A<FP A9 CD98EF46?S9FES 6B;@B:-
AO@ <;-;4 BFEGFEF6<S F4>B6B7B. 

%GFBKAO= D4EIB8 F9C?4 A4 ��% (Q76E, >�F÷K) 6 BFBC<F9?PAO= C9D<B8 BCD989-
?<@ CB HBD@G?9 (9) E GK9FB@ CB>4;4A<= EK9FK<>4 ��% (F45?<J4 8) - 230 ?/EGF: 

                          Q76E = 230÷(55-5)÷ 4,19 = 48185 (>�F÷K), 
V3 = 

4818511,4  = 4227 (@3). 

"5NU@ G7?9><E?B7B 74;4 (�32, @3), 6O89?<6L97BES CD< E:<74A<< 84AAB7B >B?<-
K9EF64 CD<DB8AB7B 74;4, BCD989?<@ CB HBD@G?9 (4): �32 = 4227÷1,2 = 5072 (@3). 

"5M<= B5N9@ 74;4 (V, @3), A9B5IB8<@B7B A4 Q?9>FDBEA45:9A<9, BFBC?9A<9 < 
��% 6 EGF>< < B5N9@, 6O89?<6L97BES CD< 97B E7BD4A<< G7?9><E?B7B 74;4 (�2, @3) 

BCD989?<@ EBBF69FEF69AAB CB HBD@G?4@ (13) < (14): 
    V = 0,312+5+4227 = 4232 (@3), 

                                   �2 = 0,374 +6+ 5072 = 5078 (@3). 

 

2.4 "J9A>4 B5M97B QHH9>F4 BF CD98?4749@OI @9DBCD<SF<= CB QA9D7BE59-
D9:9A<R. 

%6989@ CB?GK9AAO9 D9;G?PF4FO 6 F45?<JG 8?S BJ9A>< QHH9>F<6ABEF< CDB69-
89AAOI QA9D7BE59D974RM<I @9DBCD<SF<=. 

&45?<J4 9 $9;G?PF4FO <EE?98B64A<S < BJ9A>4 QHH9>F<6ABEF< QA9D7BE59D974-
RM<I @9DBCD<SF<= 
#BFD95?9A<9 FBC?<6AB-QA9D79-
F<K9E><I D9EGDEB6 

#B ABD@4F<64@  
CBFD95?9A<S 

% GK9FB@ CDB69-
89AAOI QA9D7B-
E59D974RM<I 
@9DBCD<SF<= 

"J9A>4 QHH9>F<6-
ABEF< CDB6989A-
AOI @9DBCD<SF<= 

"5NU@ E:<749@B7B CD<DB8AB7B 
74;4 A4 >B@@GA4?PAO9 GE?G7<, 
@3/6 EGF>< 

5665 4232 1433 

"5NU@ G7?9><E?B7B 74;4, 6O89-
?<6L97BES CD< E:<74A<<, @3/6 
EGF>< 

6799 5078 1721 
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&4><@ B5D4;B@, EB7?4EAB CB?GK9AAO@ D9;G?PF4F4@ BK96<8A4 D94?PA4S Q>BAB-
@<S CD<DB8AB7B 74;4 G:9 CD< D94?<;4J<< E4@OI @<A<@4?PAOI @9DBCD<SF<= CB 
QA9D7BE59D9:9A<R. �EF9EF69AAB, 9E?< 5O <@9?4EP 6B;@B:ABEFP D97G?<DB64FP < 
GK<FO64FP D4EIB8 F9C?B6B= QA9D7<< A4 BFBC?9A<9 E CB@BMPR CD<5BD4 GK9F4, Q>B-
AB@<S 5O 5O?4 EGM9EF69AAB 5B?PL9.  

!9?P;S A9 ;4@9F<FP < EBBF69FEF6GRM99 EA<:9A<9 6O5DBEB6 G7?9><E?B7B 74;4 
6 4F@BEH9DG CD< E:<74A<< CD<DB8AB7B 74;4, KFB A4 E97B8ASLA<= 89AP S6?S9FES A9 
@9A99 4>FG4?PAB. 

 

2.5 �B;@B:AO9 HBD@O EA<:9A<S ;4FD4F < QHH9>F<6ABEF< <ECB?P;B64-
A<S &1$ CB >4:8B@G CB>4;4F9?R. 

2.5.1 "5S;4F9?PAO9 < D9>B@9A8G9@O9 @9DBCD<SF<S CB CB6OL9A<R QA9D-
7BQHH9>F<6ABEF< @AB7B>64DF<DAB7B 8B@4. 

� EBBF69FEF6<< E CDB6B8<@B= D45BFB= CB CB87BFB6>9 ABD@4F<6AOI 8B>G@9A-
FB6 6 E6S;< E 66989A<9@ 6 89=EF6<9 �4>BA4 $( «"5 QA9D7BE59D9:9A<<»,  <AD97<B-
AD4;6<F<S CD98EF46<? CDB9>F F<CB6OI @9DBCD<SF<= CB QA9D7BE59D9:9A<R, >BFB-
DO9 6 EBBF69FEF6<< E ;4>BAB84F9?PEF6B@ 8B?:AO D4;D454FO64FPES BF89?PAB 8?S 
>4:8B7B @AB7B>64DF<DAB7B 8B@4. �EIB8S <; E?B:<6L9=ES E<FG4J<< E QA9D7BQHH9>-
F<6ABEFPR, 6A<@4A<R GCD46?SRM<I :<?O@< 8B@4@< CD98?4749FES 38 @9DBCD<S-
F<= E G>4;4A<9@ D9>B@9A8G9@OI <EFBKA<>B6 H<A4AE<DB64A<S. 

�B @AB7B@, CD98?4749@O9 @9DBCD<SF<S EB6C484RF E « 9FB8<K9E><@< D9>B-
@9A84J<S@< CB HBD@<DB64A<R EBEF464 D45BF, CDB6B8<@OI CD< >4C<F4?PAB@ D9-
@BAF9 @AB7B>64DF<DAOI :<?OI 8B@B6». � FB :9 6D9@S, D9>B@9A84J<S@< A9 CD98G-
E@BFD9A4 GEF4AB6>4 CD<5BDB6 GK9F4 6 @AB7B>64DF<DAOI 8B@4I. #B 6E9= 6<8<@BEF<, 
QFB E6S;4AB E F9@, KFB GEF4AB6>4 CD<5BDB6 GK9F4 S6?S9FES B5S;4F9?PAB= 6 EBBF69F-
EF6<< E �4>BAB@ $( «"5 QA9D7BE59D9:9A<<» < EG5E<8<DG9FES, 6 A4EFBSM99 6D9@S, 
<; (BA84 D9HBD@<DB64A<S ��), D97<BA4?PAOI < @9EFAOI 5R8:9FB6. 

#BE>B?P>G, 6 EBBF69FEF6<< E 89=EF6GRM<@ ;4>BAB84F9?PEF6B@, (BA8 D9HBD-
@<DB64A<S ��) @B:9F BEGM9EF6?SFP E6BR 89SF9?PABEFP 8B 2030 7B84, D9>B@9A8G-
9@O9 @9DBCD<SF<S CB CB6OL9A<R QA9D7BQHH9>F<6ABEF< 84?99 C?4A<DG9FES <ECB?-
ASFP ;4 EK9F ED98EF6 :<F9?9=. � G QF<I ED98EF6 864 <EFBKA<>4: <?< DBEF F4D<HB6 A4 
B5E?G:<64A<9 @AB7B>64DF<DAB7B 8B@4, ?<5B CDS@O9 BC?4FO :<F9?9= A4 CDB6B8<-
@O9 @9DBCD<SF<S. 1FB A9CDBEFB9 D9L9A<9, CBE>B?P>G 6 DS89 D97<BAB6 EFB<@BEFP 
>B@@GA4?PAOI GE?G7 G:9 CD96OL49F GDB69AP C?4F9:9= ;4 4A4?B7<KAB9 :<?P9 6 
EFD4A4I �BEFBKAB= �6DBCO. 

"5S;4F9?PAO9 @9DBCD<SF<S  
ý GEF4AB6>4 54?4AE<DB6BKAOI 69AF<?9= < 54?4AE<DB6>4 E<EF9@O BFBC?9A<S; 
ý CDB@O6>4 EFBS>B6 < FDG5BCDB6B8B6 E<EF9@O BFBC?9A<S; 
ý D9@BAF F9C?B6B= <;B?SJ<< FDG5BCDB6B8B6 E<EF9@O BFBC?9A<S < ��% 6 

CB864?PAOI CB@9M9A<SI E CD<@9A9A<9@ EB6D9@9AAOI QA9D7BQHH9>F<6AOI @4F9-
D<4?B6; 

ý ;4@9A4 ?4@C A4>4?<64A<S A4 QA9D7BE59D974RM<9 ?4@CO; 
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ý ;489?>4, GC?BFA9A<9 < GF9C?9A<9 869DAOI 5?B>B6 A4 6IB89 6 CB8N9;8O < 
B59EC9K9A<9 46FB@4F<K9E>B7B ;4>DO64A<S 869D9=; 

ý GEF4AB6>4 6IB8AOI 869D9= CB864?PAOI CB@9M9A<= < 8?S 6OIB8B6 A4 K9D-
84>< < >DOL<; 

ý ;489?>4 < GC?BFA9A<9 B>BAAOI 5?B>B6 6 CB8N9;84I. 
�E9 @9DBCD<SF<S D9>B@9A8G9FES <ECB?ASFP E<?4@< GCD46?SRM9= :<?<MAB= 

>B@C4A<< ;4 EK9F ED98EF6, >BFBDO9 BC?4K<64RFES :<F9?S@< ;4 F9>GM99 B5E?G:<64-
A<9 :<?PS. 

$9>B@9A8G9@O9 @9DBCD<SF<S 
ý @B89DA<;4J<S <EFBKA<>B6 F9C?BCBF9DP (84?99 �&#) E GEF4AB6>B= < 

A4EFDB=>B= 4CC4D4FGDO 46FB@4F<K9E>B7B GCD46?9A<S C4D4@9FD4@< 6B8O 6 E<EF9@9 
BFBC?9A<S 6 ;46<E<@BEF< BF F9@C9D4FGDO A4DG:AB7B 6B;8GI4; 

ý @B89DA<;4J<S �&# E GEF4AB6>B= < A4EFDB=>B= 4CC4D4FGDO 46FB@4F<K9-
E>B7B GCD46?9A<S C4D4@9FD4@< 6B8O 6 E<EF9@9 ��% E ;4@9AB= F9C?BB5@9AA<>B6 < 
GEF4AB6>B= 4CC4D4FGDO 46FB@4F<K9E>B7B GCD46?9A<S; 

ý ;4@9A4 FDG5BCDB6B8B6 < 4D@4FGDO E<EF9@O BFBC?9A<S; 
ý GEF4AB6>4 F9D@BEF4F<K9E><I < ;4CBDAOI 69AF<?9= A4 D48<4FBD4I; 
ý B59EC9K9A<9 D9J<D>G?SJ<< 6B8O 6 E<EF9@9 ��%; 
ý �4@9A4 Q?9>FDB86<74F9?9= A4 5B?99 QA9D7BQHH9>F<6AO9 (FD9IE>BDBEFAO9) 

8?S D97G?<DG9@B= CB84K< F9C?BABE<F9?S 6 E<EF9@4I BFBC?9A<S < ��%;  
ý ;4@9A4 FDG5BCDB6B8B6 < 4D@4FGDO E<EF9@O 7BDSK97B < IB?B8AB7B 6B8B-

EA45:9A<S; 
ý GEF4AB6>4 B5BDG8B64A<S 8?S 46FB@4F<K9E>B7B BE69M9A<S CB@9M9A<= 6 @9-

EF4I B5M97B CB?P;B64A<S; 
ý GEF4AB6>4 F9C?BBFD4:4RM<I C?9AB> <?< QA9D7BE59D974RM<I EF9>B? A4 

B>A4 6 CB8N9;84I; 
ý ;4@9A4 B>BAAOI 5?B>B6 6 CB8N9;84I A4 C?4EF<>B6O9 B>A4; 
ý GF9C?9A<9 CBFB?>4 CB864?4; 
ý GF9C?9A<9 >DB6?< < CB?4 K9D84>4; 
ý ;489?>4 @9:C4A9?PAOI < >B@C9AE4J<BAAOI L6B6 6 EF9A4I ;84A<S; 
ý 7<8DBHB5<;4J<S < GF9C?9A<9 A4DG:AOI EF9A. 
 9DBCD<SF<S, E6S;4AAO9 E CDB6989A<9@ D45BF A4 �&# < GF9C?9A<9@ A4DG:-

AOI EF9A ;84A<S, D9>B@9A8G9FES CDB6B8<FP E<?4@< QA9D7BE9D6<EAOI >B@C4A<=. 
"EF4?PAO9 @9DBCD<SF<S E<?4@< GCD46?SRM9= :<?<MAB= >B@C4A<<, B5E?G:<64R-
M9= 8B@. (<A4AE<DB64A<9 QF<I @9DBCD<SF<= D9>B@9A8G9FES CDB<;6B8<FP ;4 EK9F 
ED98EF6, >BFBDO9 BC?4K<64RFES :<F9?S@< ;4 F9>GM99 B5E?G:<64A<9 :<?PS. 

 9DBCD<SF<S CB CB6OL9A<R QA9D7BQHH9>F<6ABEF< 

#D< CDB6989A<< D45BF CB >4C<F4?PAB@G D9@BAFG CD98GE@BFD9A4 A9B5IB8<-
@BEFP A4CD46?9A<S 5R8:9FAOI ED98EF6 A4 D94?<;4J<R E?98GRM<I QA9D7BE59D974-
RM<I @9DBCD<SF<=: 



 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

152 

 

ý CD< @B89DA<;4J<< < ;4@9A9 Q?9@9AFB6 < >BAEFDG>J<= ;84A<S E?98G9F GEF4-
A46?<64FP <I 5B?99 Q>BAB@<KAO9 @B8<H<>4J<<; 

ý 6 8B@9 8B?:AO 5OFP GEF4AB6?9AO >B??9>F<6AO9 EK9FK<>< 7BDSK9= < IB-
?B8AB= 6B8O, F9C?4, 74;4, Q?9>FDBQA9D7<< E 6B;@B:ABEFPR C9D984K< <AHBD@4J<< 
A4 8<EC9FK9DE><= CGA>F; 

ý 6 8B@9 8B?:9A 5OFP GEF4AB6?9A G;9? 46FB@4F<K9E>B7B D97G?<DB64A<S CB-
84K< F9C?4; 

ý F9C?B;4M<F4 8B@4 8B?:A4 5OFP B59EC9K9A4 E EB5?R89A<9@ FD95B64A<= 
%!<# "&9C?B64S ;4M<F4 ;84A<=", 6>?RK4S GF9C?9A<9 A4DG:AOI EF9A (6 F.K. H4E4-
8B6), CB>DOF<=, C9D9>DOF<= A48 CB864?4@<, CB8>DB69?PAOI C9D9>DOF<=, A48>DB-
69?PAB= K4EF< 69AF>4A4?B6, ;4@9AG <?< GF9C?9A<9 B>BA < 869D9= 54?>BAB6, 6IB8-
AOI 869D9= 6 CB8N9;8O. 

ý CD< ;4@9A9 <A:9A9DAOI >B@@GA<>4J<= D9>B@9A8G9FES BF>4;4FPES BF CD<-
@9A9A<S @9F4??<K9E><I FDG5. $45BFO CDB6B8<FP E CD<@9A9A<9@ FDG5 <; CB?<CDB-
C<?9A4, CB?<QF<?9A4 6OEB>B7B 846?9A<S, @9F4??BC?4EF<>4. �A9 :<?OI CB@9M9A<= 
CD<@9ASFP F9C?B6GR <;B?SJ<R FDG5BCDB6B8B6. 

ý CD< 846?9A<< A4 6IB89 E<EF9@O ��% 5B?99 0,45  #4, CD<@9ASFP D97G?S-
FBDO 846?9A<S. 

ý A4 6IB89 6 8B@ CD<@9ASFP H<?PFDO 7DG5B= < FBA>B= BK<EF>< 6B8O. 
ý A4 >4:8B@ EFBS>9 E<EF9@O BFBC?9A<S 8B?:AO 5OFP GEF4AB6?9AO 54?4AE<-

DB6BKAO9 46FB@4F<K9E><9 >?4C4AO. 
ý ;4@9AG KG7GAAOI D48<4FBDB6 E?98G9F CDB<;6B8<FP A4 4?R@<A<96O9, EF4?P-

AO9 C4A9?PAO9 <?< >BA69>J<BAAO9 D48<4FBDO. 
ý 6 8B@4I 8B?:AO GEF4A46?<64FPES �&# E 46FB@4F<K9E><@ D97G?<DB64A<9@ 

846?9A<S < F9@C9D4FGD 6 FDG5BCDB6B84I. 
ý A4 BF69F6?9A<SI BF EFBS>B6 BFBC?9A<S 8B?:A4 GEF4A46?<64FPES ;4CBDA4S < 

D97G?<DB6BKA4S 4D@4FGD4. 
ý CD< ;4@9A9 Q?9>FDBM<F>B6 < C9D9>?48>9 Q?9>FDBCDB6B8><, 4?R@<A<96O9 

CDB6B84 8B?:AO ;4@9ASFPES A4 CDB6B84 E @98AB= :<?B= < GE<?9AAB= <;B?SJ<9=. 
ý Q?9>FDBEK9FK<>< 8B?:AO ;4@9ASFPES A4 Q?9>FDBAAO9 @AB7BF4D<HAO9 E 

6B;@B:ABEFPR 6OIB84 A4 �%�'1, A4 6IB89 6 >4:8GR >64DF<DG 8B?:AB EFBSFP '�". 
ý A4 ?9EFA<KAOI C?BM48>4I 8B?:AO GEF4A46?<64FPES QA9D7BE59D974RM<9 

4AF<64A84?PAO9 E69F<?PA<><. 
ý >DOLAO9 < @B8G?PAO9 >BF9?PAO9 8B?:AO B59EC9K<64FP <;@9A9A<9 F9@C9-

D4FGDO F9C?BCB84K< CB ;4CDB7D4@<DB64AAB@G 4?7BD<F@G. 
ý >DB6?< < C9D9>DOF<S CB8 >DOL9= 8B?:AO 5OFP GF9C?9AO E CD<@9A9A<9@ 

C4DBCDBA<J49@B7B @4F9D<4?4. 
ý EF9AO CB864?4, ;47?G5?9AA4S K4EFP HGA84@9AF4 CB8 BF@BEF>B= 8B?:AO 

5OFP GF9C?9AO EB6D9@9AAO@< @4F9D<4?4@< (Q>EFDG8<DB64AAO= C9ABCB?<EF<DB?, 
>4@9AA4S 64F4). 

ý CB? CB864?4 8B?:9A 5OFP ;459FBA<DB64A E B59EC9K9A<9@ 7<8DB<;B?SJ<<. 
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ý H4E48O ;84A<S, A9 FD95GRM<9 8BCB?A<F9?PAB= F9C?B<;B?SJ<<, 8B?:AO 
5OFP CB>DOFO 7<8DBHB5<;<DGRM9= LFG>4FGD>B= <?< B5D45BF4AO 7<8DBHB5<;<DG-
RM<@< EBEF464@<. 

ý H4E48O ;84A<S, FD95GRM<9 GF9C?9A<S, 8B?:AO 5OFP F9C?B<;B?<DB64AO 
GF9C?<F9?S@< E FBA><@ E?B9@ LFG>4FGD>< <?< F9C?B<;B?SFBDB@ E 69AF<?<DG9@O@ 
H4E48B@. $4;D9L49FES CD<@9A9A<9 D4;?<KAOI 6<8B6 89>BD4F<6AB= BF89?>< ;84A<=. 

ý 6B;@B:A4 ;4@9A4 B>BA A4 QA9D7BQHH9>F<6AO9 6 CB8P9;84I < 8DG7<I CB@9-
M9A<SI, BFABESM<IES > B5M9@G <@GM9EF6G 8B@4. 

� A4EFBSM99 6D9@S CD< C?4A<DB64A<< >4C<F4?PAB7B D9@BAF4 :<?OI 8B@B6 E 
<ECB?P;B64A<9@ ED98EF6 HBA84 D9HBD@<DB64A<S ��), GCD46?SRM<9 :<?<MAO9 
>B@C4A<< BEAB6AB9 6A<@4A<9 G89?SRF ;4@9A9 <A:9A9DAOI >B@@GA<>4J<= < ?4F4-
A<R 8OD. " 6B;@B:ABEF< <ECB?P;B64A<S ED98EF6 A4 QA9D7BE59D9:9A<9 CD4>F<K9E>< 
A9 ;A4RF EB5EF69AA<>< :<?OI 8B@B6 < 69EP@4 E?45B BE698B@?9AO DG>B6B8<F9?< 
5O6L<I �1', EF46L<I GCD46?SRM<@< :<?O@< >B@C4A<S@<.  

'EF4AB6>4 >B??9>F<6AOI F9C?BEK9FK<>B6 S6?S9FES B5S;4F9?PAB=. !B D9;G?P-
F4F F4>B= GEF4AB6>< 59; GF9C?9A<S 8B@4 A9CD98E>4;G9@. �E?< 8B@ A9 GF9C?9A, EK9F-
K<> 5G89F 8B5DBEB69EFAB CB>4;O64FP A4 A9B5IB8<@BEFP G69?<K9A<S C?4F9:9= < 
EG8P54 97B @B:9F 5OFP C9K4?PA4. �E?< EK9FK<> 5G89F D45BF4FP 6 GF9C?9AAB@ 8B@9, 
FB E4@< :<F9?< 5G8GF 97B BID4ASFP < ?9?9SFP, CBE>B?P>G C?4F<FP ;4 F9C?B 6 F4>B@ 
8B@9 BA< 5G8GF @9APL9.  

 

 2.5.2 1A9D7BE59D9:9A<9 6 5OFG 3 38 ECBEB5B6. 
2.5.2.1 1>BAB@<S F9C?4. 
!4L4 EFD4A4 E969DA4S < GF9C?SFP E6B9 :<?<M9 - ABD@4?PAB9 S6?9A<9. �EFP 

A9E>B?P>B CDBEFOI ECBEB5B6 GF9C?9A<S: 
1. �489?>4 M9?9= 6 B>BAAOI D4@4I < 869DAOI CDB9@4I. �?S QFB7B <ECB?P;G-

RFES @BAF4:AO9 C9AO, E4@BD4EL<DSRM<9ES 79D@9F<;<DGRM<9 ?9AFO, E<?<>BAB-
6O9 < 4>D<?B6O9 79D@9F<>< < F.8. $9;G?PF4F - CB6OL9A<9 F9@C9D4FGDO 6B;8GI4 6 
CB@9M9A<< A4 1-2 7D48GE4. 

2. 'C?BFA9A<9 CD<F6BD4 B>BA < 869D9=. �ECB?P;GRFES D4;?<KAO9 E4@B>?9R-
M<9ES GC?BFA<F9?< < CDB>?48><. 'C?BFA9A<9 B>BA CDB<;6B8<FES A9 FB?P>B CB C9-
D<@9FDG, AB < @9:8G D4@4@<. $9;G?PF4F - CB6OL9A<9 F9@C9D4FGDO 6AGFD< CB@9M9-
A<S A4 1-3 7D48GE4. 

3. 'EF4AB6>4 AB6OI C?4EF<>B6OI <?< 89D96SAAOI B>BA E @AB7B>4@9DAO@< 
EF9>?BC4>9F4@<. �GKL9 9E?< EF9>?4 5G8GF E F9C?BBFD4:4RM9= C?9A>B=, < 6 >BA-
EFDG>J<< B>A4 5G8GF CD98GE@BFD9AO CDB69FD<64F9?<. &B784 F9@C9D4FGD4 6 CB@9-
M9A<< 5G89F 5B?99 EF45<?PAB= < ;<@B= < ?9FB@, 6B;8GI 5G89F E69:<@ < A9 5G89F 
A9B5IB8<@BEF< C9D<B8<K9E>< BF>DO64FP B>AB, 6O5D4EO64S 5B?PLB= B5N9@ F9C?B-
6B7B 6B;8GI4. $9;G?PF4F - CB6OL9A<9 F9@C9D4FGDO 6 CB@9M9A<< A4 2-5 7D48GEB6 < 
EA<:9A<9 GDB6AS G?<KAB7B LG@4. 
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4. 'EF4AB6>4 6FBDB= 869D< A4 6IB89 6 >64DF<DG (8B@). $9;G?PF4F - CB6OL9A<9 
F9@C9D4FGDO 6 CB@9M9A<< A4 1-2 7D48GE4, EA<:9A<9 GDB6AS 6A9LA97B LG@4 < ;474-
;B64AABEF<. 

5. 'EF4AB6>4 F9C?BBFD4:4RM97B Q>D4A4 (<?< 4?R@<A<96B= HB?P7<) A4 EF9AG 
;4 D48<4FBD BFBC?9A<S. $9;G?PF4F - CB6OL9A<9 F9@C9D4FGDO 6 CB@9M9A<< A4 1 7D4-
8GE. 

6. %F4D4=F9EP A9 ;4>DO64FP D48<4FBDO C?BFAO@< LFBD4@<, Q>D4A4@<, @959-
?PR - F9C?B 5G89F QHH9>F<6A99 D4ECD989?SFPES 6 CB@9M9A<<. 

7. �4>DO64=F9 LFBDO A4 ABKP. 1FB CB@B749F EBID4A<FP F9C?B 6 8B@9. 
8. �4@9A<F9 KG7GAAO9 D48<4FBDO A4 4?R@<A<96O9. &9C?BBF84K4 QF<I D48<4-

FBDB6 A4 40-50% 6OL9. �E?< D48<4FBDO GEF4AB6?9AO E GK9FB@ G8B5AB7B EN9@4, 
<@99FES 6B;@B:ABEFP D97G?SDAB <I CDB@O64FP, KFB F4> :9 ECBEB5EF6G9F CB6OL9-
A<R F9C?BBF84K<. 

9. "EF9>?9A<9 54?>BA4 <?< ?B8:<< Q>6<64?9AFAB GEF4AB6>9 8BCB?A<F9?PAB7B 
B>A4. 1FB EB;849F F9C?B6B= 5GH9D E CDB@9:GFBKAB= F9@C9D4FGDB= A4 10 7D48GEB6 
6OL9, K9@ A4 G?<J9 6 E<?PAO= @BDB;. 

!9 D98>BEFP, >B784 9EFP CDB5?9@4 A9 E A98BEF4F>B@ F9C?4, 4 E 97B <;5OF>B@. 
� E6S;< E QF<@ A9B5IB8<@B GEF4A46?<64FP F9C?BEKUFK<>< 6 >64DF<D4I. 1FB 6OAG8<F 
:<F9?9= D97G?<DB64FP F9@C9D4FGDG A9 HBDFBK>B=, 4 69AF<?S@<-F9D@BEF4F4@<, GEF4-
AB6?9AAO@< A4 D48<4FBDO. 

 

2.5.2.2 1>BAB@<S Q?9>FD<K9E>B= QA9D7<<. 

10. �4@9A<F9 B5OKAO9 ?4@CO A4>4?<64A<S A4 QA9D7BE59D974RM<9 ?R@<A<E-
J9AFAO9. %DB> <I E?G:5O 6 6 D4; 5B?PL9 ?4@CO A4>4?<64A<S, CBFD95?9A<9 A<:9 6 
5 D4;. �4 6D9@S Q>EC?G4F4J<< ?4@CBK>4 B>GC49F E95S 8-10 D4;. 

11. #D<@9AS=F9 @9EFAO9 E69F<?PA<><, >B784 A9F A9B5IB8<@BEF< 6 B5M9@ 
BE69M9A<<. 

12. �B;P@<F9 ;4 CD46<?B, 6OIB8S <; >B@A4FO 74E<FP E69F. 
13. "F>?RK4=F9 GEFDB=EF64, 8?<F9?PAB9 6D9@S A4IB8SM<9ES 6 D9:<@9 B:<84-

A<S. &9?96<;BDO, 6<89B@47A<FBHBAO, @G;O>4?PAO9 J9AFDO 6 D9:<@9 B:<84A<S CB-
FD95?SRF QA9D7<R BF 3 8B 10 �F. � F9K9A<9 7B84 4 F4><I GEFDB=EF64, BEF46?9AAO9 6 
DB;9F>4I ;4DS8AO9 GEFDB=EF64 848GF 8BCB?A<F9?PAO= D4EIB8 QA9D7<< 300-400 

>�F÷K.  
14. #D<@9AS=F9 F9IA<>G >?4EE4 QA9D7BQHH9>F<6ABEF< A9 A<:9 �. �BCB?A<-

F9?PAO= D4EIB8 QA9D7<< A4 5OFB6O9 GEFDB=EF64 GEF4D96L<I >BAEFDG>J<= EBEF46-
?S9F CD<@9DAB 50%. &4>4S 5OFB64S F9IA<>4 B>GC<FES A9 ED4;G, AB E GK9FB@ DBEF4 
J9A A4 QA9D7BABE<F9?< 6?<SA<9 Q>BAB@<< 5G89F 6E9 5B?PL9. �DB@9 FB7B, F4>4S F9I-
A<>4, >4> CD46<?B, EB6D9@9AA99 < ?GKL9 CB I4D4>F9D<EF<>4@. 

15. !9 GEF4A46?<64=F9 IB?B8<?PA<> DS8B@ E 74;B6B= C?<FB= <?< D48<4FBDB@ 
BFBC?9A<S. 1FB G69?<K<649F D4EIB8 QA9D7<< IB?B8<?PA<>B@ A4 20-30% 



 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

155 

 

16. 'C?BFA<F9?P IB?B8<?PA<>4 8B?:9A 5OFP K<EFO@ < C?BFAB CD<?974FP > 
>BDCGEG < 869DJ9. �4:9 A95B?PL4S M9?P 6 GC?BFA9A<< G69?<K<649F D4EIB8 QA9D7<< 
A4 20-30%. 

17. "I?4:84=F9 8B >B@A4FAB= F9@C9D4FGDO CDB8G>FO C9D98 <I CB@9M9A<9@ 
6 IB?B8<?PA<>. 

18. !9 ;45O64=F9 K4M9 D4;@BD4:<64FP IB?B8<?PA<>.  
19. !9 ;4>DO64=F9 D48<4FBD IB?B8<?PA<>4, BEF46?S=F9 ;4;BD @9:8G EF9AB= 

CB@9M9A<S < ;48A9= EF9A>B= IB?B8<?PA<>4, KFB5O BA4 @B7?4 E6B5B8AB BI?4-
:84FPES. 

20. �E?< G �4E A4 >GIA9 Q?9>FD<K9E>4S C?<F4, E?98<F9 ;4 F9@, KFB 5O 99 >BA-
HBD>< A9 5O?< 89HBD@<DB64AO < C?BFAB CD<?974?< > 8A<MG A47D9649@B= CBEG8O. 
1FB <E>?RK<F <;?<LA<= D4EIB8 F9C?4 < Q?9>FDBQA9D7<<. !9 6>?RK4=F9 C?<FG ;4D4-
A99 < 6O>?RK4=F9 C?<FG A9E>B?P>B D4APL9, K9@ A9B5IB8<@B 8?S CB?AB7B CD<7BFB6-
?9A<S 5?R84. 

21. �<CSF<F9 6 Q?9>FD<K9E>B@ K4=A<>9 EFB?P>B 6B8O, E>B?P>B IBF<F9 <ECB?P-
;B64FP. 

22. #D<@9AS=F9 E69F?O9 FBA4 CD< BHBD@?9A<< EF9A >64DF<DO. %69F?O9 
EF9AO, E69F?O9 LFBDO, K<EFO9 B>A4, D4;G@AB9 >B?<K9EF6B J69FB6 EB>D4M4RF ;4-
FD4FO A4 BE69M9A<9 A4 10-15%. 

23. �4C<EO64=F9 CB>4;4A<S Q?9>FDBEK9FK<>B6 < 4A4?<;<DG=F9 >4><@ B5D4;B@ 
@B:AB EB>D4F<FP CBFD95?9A<9. 

24. � A9>BFBDOI 8B@4I >B@CPRF9D 89D:4F 6>?RK9AAO@ CBEFBSAAB. �O>?R-
K4=F9 97B <?< C9D96B8<F9 6 ECSM<= D9:<@, 9E?< A9F A9B5IB8<@BEF< 6 97B CBEFBSA-
AB= D45BF9. #D< A9CD9DO6AB= >DG7?BEGFBKAB= D45BF9 >B@CPRF9D CBFD95?S9F 6 @9-
ESJ 70-120 >�F÷K 6 @9ESJ. �E?< A9CD9DO6A4S D45BF4 AG:A4, FB QHH9>F<6A99 8?S F4-
><I J9?9= <ECB?P;B64FP ABGF5G> <?< >B@CPRF9D E CBA<:9AAO@ QA9D7BCBFD95?9-
A<9@ (CDBJ9EEBDO E9@9=EF64 Atom). 

� J9?B@ 6CB?A9 D94?PAB EB>D4F<FP CBFD95?9A<9 Q?9>FDBQA9D7<< A4 40-50% 

59; EA<:9A<S >4K9EF64 :<;A< < GM9D54 8?S CD<6OK9>. 
 

2.5.2.3 1>BAB@<S 6B8O. 

1. 'EF4AB6<F9 EK9FK<>< D4EIB84 6B8O. 1FB 5G89F @BF<6<DB64FP > EB>D4M9-
A<R D4EIB8B64A<S 6B8O. 

2. 'EF4A46?<64=F9 DOK4:AO9 C9D9>?RK4F9?< A4 E@9E<F9?< 6@9EFB CB6BDBF-
AOI >D4AB6. 1>BAB@<S 6B8O 10-15% C?RE G8B5EF6B 6 CB85BD9 F9@C9D4FGDO. 

3. !9 6>?RK4=F9 6B8G CB?AB= EFDG9=. � 90% E?GK496 6CB?A9 8BEF4FBKAB A9-
5B?PLB= EFDG<. 1>BAB@<S 6 4-5 D4;. 

4. #D< G@O64A<< < CD<ASF<< 8GL4 BF>?RK4=F9 6B8G, >B784 6 A9= A9F A9B5IB-
8<@BEF<. 

5. !4 CD<ASF<9 8GL4 GIB8<F 6 10-20 D4; @9APL9 6B8O, K9@ A4 CD<ASF<9 64AAO. 
6. %GM9EF69AA4S Q>BAB@<S 6B8O CB?GK49FES CD< CD<@9A9A<< 86GI>ABCBKAOI 

E?<6AOI 54K>B6. 
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7. !9B5IB8<@B FM4F9?PAB CDB69D<FP A4?<K<9 GF9K>< 6B8O <; E?<6AB7B 54K>4, 
>BFBD4S 6B;A<>49F <;-;4 EF4DB= HGDA<FGDO 6 54K>9. �4@9A<FP HGDA<FGDG 89?B >B-
C99KAB9, 4 Q>BAB@<S 6B8O 6AGL<F9?PA4S. +9D9; FBA>GR EFDG=>G GF9K>< 6O @B:9F9 
F9DSFP A9E>B?P>B >G5B@9FDB6 6B8O 6 @9ESJ. 

8. #DB69DPF9 >4> D45BF49F "B5D4F>4" A4 CB84K9 7BDSK9= 6B8O. �E?< A9F J<D-
>G?SJ<< CD< CB84K9, FB �O 5G89F9 6OAG:89AO CDB>4K<64FP 6B8G K9D9; EFBS>< EB-
E989= 8B F9I CBD, CB>4 A9 CB?GK<F9 99 7BDSK9= 6 E6B9= >64DF<D9. $4;G@99FES CD< 
QFB@ 8BDB74S "7BDSK4S" 6B84 CDBEFB E?<649FES 6 >4A4?<;4J<R. 

� J9?B@ EB>D4M9A<9 CBFD95?9A<S 6B8O 6 4 D4;4 ;484K4 6CB?A9 D94?<;G9@4S < 
@4?B;4FD4FA4S. 

 

2.5.2.4 1>BAB@<S 74;4.  
1>BAB@<S 74;4 CD9:89 6E97B 4>FG4?PA4, >B784 GEF4AB6?9AO EK9FK<>< 74;4 6 

>64DF<D4I, 789 9EFP <A8<6<8G4?PAO9 BFBC<F9?PAO9 CGA>FO, < 6 K4EFAOI 8B@4I E 
�"��. � QFB@ E?GK49 6E9 @9DO CB Q>BAB@<< F9C?4 < 7BDSK9= 6B8O CD<6B8SF > Q>B-
AB@<< 74;4. 

� FB :9 6D9@S CD< CD<7BFB6?9A<< C<M< F4>:9 <@9RFES 6B;@B:ABEF< EQ>BAB-
@<FP 74;. 

1. #?4@S 7BD9?>< A9 8B?:AB 6OIB8<FP ;4 CD989?O 8A4 >4EFDR?<, E>B6BDB8O, 
K4=A<>4. � QFB@ E?GK49 �O CDBEFB 7D99F9 6B;8GI 6 >64DF<D9. 1>BAB@<S 50% < 5B?99. 

2. �9HBD@<DB64AAB9 8AB CBEG8O CD<6B8<F > C9D9D4EIB8G 74;4 8B 50%. 

3. #BEG84, 6 >BFBDB= 7BFB6<FES C<M4, 8B?:A4 5OFP K<EFB= < A9 CD<7BD96L9=. 
�47DS;A9AA4S CBEG84 FD95G9F 6 4-6 D4; 5B?PL9 74;4 8?S CD<7BFB6?9A<S C<M<. 

4. #D<@9AS=F9 Q>BAB@<KAGR CBEG8G, QF< >4K9EF64 B5OKAB D9>?4@<DG9F CDB-
<;6B8<F9?P. %4@O9 QA9D7BQ>BAB@<KAO9 <;89?<S <; A9D:469RM9= EF4?< E CB?<DB-
64AAO@ 8AB@, BEB59AAB EB E?B9@ @98< <?< 4?R@<A<S. #BEG84 <; 4?R@<A<S, Q@4-
?<DB64AA4S, E F9H?BAB6O@ CB>DOF<9@ 69EP@4 A9Q>BAB@<KAO. 

5. $9>B@9A8G9FES GEF4A46?<64FP CDB>?48>< <; 4?R@<A<96B= HB?P7< CB8 7B-
D9?>G. � QFB@ E?GK49 C?<F4 A9 F4> 7D99FES < C4K>49FES, 4 74; <ECB?P;G9FES Q>BAB-
@<KA99. 

6. �69DJ4 8GIB6>< 8B?:A4 C?BFAB CD<?974FP > >BDCGEG C?<FO < A9 6OCGE>4FP 
D4E>4?9AAO= 6B;8GI. 

� J9?B@, CDBEFB Q>BAB@AB9 <ECB?P;B64A<9 74;4 849F EB>D4M9A<9 97B CBFD95-
?9A<S 6 2 D4;4, <ECB?P;B64A<9 CD98?4749@OI @9D CD<@9DAB 6 3 D4;4. 

 

�4>?RK9A<9 

$9H9D4F EBEFB<F <; 66989A<S, BEAB6AB= < <EE?98B64F9?PE>B= K4EF< < ;4>?R-
K9A<S.  

� CDBJ9EE9 D45BFO 5O?< D9L9AO E?98GRM<9 ;484K<: 
1. �;GK9AO ?<F9D4FGDAO9 <EFBKA<><, BC<EO64RM<9 6<8O QA9D7<< < QA9D7B-

D9EGDEB6, EI9@O CDB<;6B8EF64 QA9D7<<. 
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2. #DB4A4?<;<DB64A QA9D79F<K9E><= CBF9AJ<4? C?4A9FO, F9@CO < ;4>BAB@9D-
ABEF< CBFD95?9A<S QA9D7BD9EGDEB6. 

3. #DB6989AB <EE?98B64A<9 A4 CD98@9F Q>BAB@<< B5N9@4 E:<749@B7B CD<DB8-
AB7B 74;4 8?S CB?GK9A<S, <;D4EIB8B64AAB= ;4 EGF>< Q?9>FD<K9E>B= < F9C?B6B= QA9D-
7<< 8?S BE69M9A<S, BFBC?9A<S < 7BDSK97B 6B8BEA45:9A<S >64DF<DO. 

4. $4EE@BFD9AO 6E9 6B;@B:AO9 HBD@O EA<:9A<S ;4FD4F < QHH9>F<6ABEF< <E-
CB?P;B64A<S &1$ 6 5OFG CB >4:8B@G CB>4;4F9?R. 

�?S <EE?98B64A<S 5O?< <ECB?P;B64AO D9;G?PF4FO CDB9>F4 CDBL?B7B 7B84 CB 
BCD989?9A<R CBF9AJ<4?4 E59D9:9A<S Q?9>FDBQA9D7<< CD< ;4@9A9 6 >64DF<D9 ?4@C 
A4>4?<64A<S A4 QA9D7BE59D974RM<9 ?4@CO. � EBBF69FEF6<< E D9>B@9A84J<S@<, 
84AAO@< CB CDBL?B= F9@9 <EE?98B64A<S, D45BF4 5O?4 CDB8B?:9A4 6 A4CD46?9A<< 
QA9D7BE59D9:9A<S &1$, D4EIB8G9@OI A4 CB?GK9A<9 F9C?B6B= QA9D7<< 8?S BFBC?9-
A<S < 7BDSK97B 6B8BEA45:9A<S >64DF<DO.  

$4EK9FO B5N9@4 E:<749@B7B CD<DB8AB7B 74;4 EA4K4?4 5O?< CDB6989AO CD< 
<ECB?P;B64A<< 6 >64DF<D9 ?4@C A4>4?<64A<S < E GK9FB@ ABD@4F<6B6 CBFD95?9A<S 
>B@@GA4?PAOI GE?G7. �4F9@, F9 :9 D4EK9FO 5O?< E89?4AO, AB G:9 E GK9FB@ ;4@9AO 
?4@C A4>4?<64A<S A4 QA9D7BE59D974RM<9 ?4@CO, 4 F4>:9, E GK9FB@ CB>4;4A<= EK9F-
K<>4 7BDSK97B 6B8BEA45:9A<S. %D46A9A<9 CB?GK9AAOI D9;G?PF4FB6 CB>4;O649F D9-
4?PAGR Q>BAB@<R CD<DB8AB7B 74;4, >BFBD4S EBEF46<?4 1433 >G5<K9E><I @9FD4 6 
EGF>< CD< CDB<;6B8EF69 Q?9>FD<K9E>B= < F9C?B6B= QA9D7<<, 4 F4>:9 EA<:9A<9 6O-
5DBEB6 G7?9><E?B7B 74;4 6 4F@BEH9DG A4 1721 >G5<K9E><I @9FD4 6 EGF><.  

"5B;A4K9AA4S J9?P <EE?98B64A<S 8BEF<7AGF4. #DB6989A<9 E4@OI @<A<@4?P-
AOI QA9D7BE59D974RM<I @9DBCD<SF<= CB;6B?<?B G598<FPES 6 6B;@B:ABEF< Q>BAB-
@<< QA9D7BD9EGDEB6, 4 F4>:9 6 EA<:9A<9 6B;89=EF6<S A4 B>DG:4RMGR ED98G, E6S-
;4AAB7B E 6OD45BF>B= QA9D7<<. 

� CDBJ9EE9 E4@BEFBSF9?PAB= F6BDK9E>B= D45BFO 5O?< CB?GK9AO AB6O9 ;A4-
A<S, BE6B9AO AB6O9 ECBEB5O GK95AB= 89SF9?PABEF<: 

ý E4@BEFBSF9?PAO= CB<E>, B5B5M9A<9 < 4A4?<; <AHBD@4J<<; 
ý BE6B9A<9 @9FB8B6 D4EK9F4 D4EIB84 F9C?4 A4 BFBC?9A<9 < 7BDSK99 6B8BEA45-

:9A<9; 
ý EB;84A<9 < CD98EF46?9A<9 <AHBD@4J<< 6 Q?9>FDBAAB@ 6<89; 
ý BJ9A>4 CB?GK9AAOI D9;G?PF4FB6; 
ý >BAEFDG>F<6AB9 6;4<@B89=EF6<9 E DG>B6B8<F9?S@< <EE?98B64A<S 3><@B64 

�. .  4>4DB6B= !.(. 
$45BF4 A48 D9H9D4FB@ CB;6B?<?4 CBASFP, KFB CDB6989A<9 E4@OI @<A<@4?P-

AOI QA9D7BE59D974RM<I @9DBCD<SF<= 6 >64DF<D9, >BA9KAB, FD95G9F BCD989?9AAOI 
@4F9D<4?PAOI ;4FD4F. � CD< QFB@ A9 E?98G9F B:<84FP @B@9AF4?PAB7B 6B;6D4F4 ;4-
FD4K9AAOI ED98EF6. �?B:9A<S 6 QA9D7BE59D9:9A<9 A9 S6?S9FES ED98EF6B@ B5B74M9-
A<S, QFB 8B?7BEDBKAO= 6>?48 6 5G8GM<9 CB>B?9A<S. !4L< CBFB@>< A9 8B?:AO 5OFP 
> A4@ 6 CD9F9A;<< ;4 D4EFBK<F9?PAB9 BFABL9A<9 > ;4C4E4@ FBC?<64.  
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� 84?PA9=L9@ D45BFG A48 F9@B= D9H9D4F4 A9B5IB8<@B CDB8B?:<FP. � 84AAB@ 
<EE?98B64A<< A9 G84?BEP CDB69EF< 4A4?<; D4EIB84 CD<DB8AB7B 74;4 A4 CBF9D< F9C-
?B6B= QA9D7<< K9D9; B7D4:84RM<9 >BAEFDG>J<< ;84A<S. &9IAB?B7<S 84AAOI D4EK9-
FB6 D4EE@4FD<649FES 6 >GDE9 «1A9D7BE59D9:9A<9» A4 EFGC9A< %#". � @B<I C?4A4I 
CDB8B?:<FP B5D4;B64A<9 6 A4L9@ F9IA<>G@9 < BE6B<FP 84AAGR @9FB8<>G. 

 

%C<EB> ?<F9D4FGDO 

1. (989D4?PAO= ;4>BA BF 23.11.20197. 7 261 «"5 QA9D7BE59D9:9A<< < B CB-
6OL9A<< QA9D79F<K9E>B= QHH9>F<6ABEF<, < B 6A9E9A<< <;@9A9A<= 6 BF89?PAO9 ;4-
>BAB84F9?PAO9 4>FO $BEE<=E>B= (989D4J<<».  

2. �4>BA %69D8?B6E>B= B5?4EF< BF 25.12.2019 7.  N 117-"� «"5 QA9D7BE59D9-
:9A<< < B CB6OL9A<< QA9D79F<K9E>B= QHH9>F<6ABEF< A4 F9DD<FBD<< %69D8?B6E>B= 
B5?4EF<» 

3. #BEF4AB6?9A<9 CD46<F9?PEF64 %69D8?B6E>B= B5?4EF< BF 24.03.20197. 
7475-## «" D97<BA4?PAB= CDB7D4@@9 CB QA9D7BE59D9:9A<R < CB6OL9A<R QA9D-
79F<K9E>B= QHH9>F<6ABEF< %69D8?B6E>B= B5?4EF< A4 2020-2030 7B8O < J9?96OI 
GEF4AB6>4I A4 C9D<B8 8B 2030 7B84» 

4. �4E>4>B6, �.#. !9FD48<J<BAAO9 < 6B;B5AB6?S9@O9 <EFBKA<>< QA9D7<< I 
K4EFP: GK95AB9 CBEB5<9 [*<HDB6B= D9EGDE]/ �.#. �4E>4>B6. - �>4F9D<A5GD7. -2020. -

87 E. 
5. �4A<?B6, !.�. "EAB6O QA9D7BE59D9:9A<S [&9>EF] / !.�. �4A<?B6, 3. . -9-

?B>B6. 3 �>4F9D<A5GD7.: �' %" �AEF<FGF QA9D7BE59D9:9A<S. - 2018. - 526 E. 
6. �4A<?B6, !.�. 1AJ<>?BC98<S QA9D7BE59D9:9A<S [&9>EF] / !.�. �4A<?B6, 

3. . -9?B>B6. 3 �>4F9D<A5GD7.: �� %B>D4F. - 2020. - 346 E. 
7. �D<6BL99A>B, �.�. �EFBKA<>< < E<EF9@O F9C?BEA45:9A<S CD98CD<SF<=: 

>GDE ?9>J<= [*<HDB6B= D9EGDE] / �.�. �D<6BL99A>B. 3 !<:A<= &47<?: !&� (H) 
'�&'-'#�. - 2019. - 168 E. 

8. �D<6BL99A>B, �.�. 1A9D79F<K9E><9 E<EF9@O B59EC9K9A<S :<;A989SF9?PAB-
EF< K9?B69>4: >GDE ?9>J<= [*<HDB6B= D9EGDE] / �.�. �D<6BL99A>B. 3 !<:A<= &4-
7<?: !&� (H) '�&' 3 '#�. -2019. - 45 E. 

9. (B><A, �. . "EAB6O QA9D7BE59D9:9A<S < QA9D7B4G8<F4 [1?9>FDBAAO= D9-
EGDE] /�. . (B><A.- .: «�;84F9?PEF6B @4L<ABEFDB9A<9-1».-2006.-256E.// 
http://www.twirpx.com/file/11238/ (�4F4 B5D4M9A<S: 01.03.2023 7.) 
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2 "�-�%&��!!/� � �' �!�&�$!/� !�'�� 

�/&0 #����"�"  3  "3 %'�0�� 

 

�>@>45F:0S /.�., ABC45=B:0 2 :C@A0  
$C:>2>48B5;P: �;5:A5520 &..., ?@5?>4020B5;P 

��#"' %" «!86=5B038;PA:89 ?5403>38G5A:89 :>;;546 7 1» 
 

#DB5?9@4 6O5BD4 :<;A9AAB7B CGF<. 

� EB6D9@9AAB@ @<D9 A4@ 6EU K4M9 CD<IB8<FPES 6EFD9K4FPES E F9D@<AB@ 
«�<;A9AAO= CGFP». �<;A9AAO= CGFP 3 QFB BEB5O=, A9CB6FBD<@O= BCOF >4:8B7B 
K9?B69>4. % CB;<J<< H<?BEBH<< B5D4;B64A<S, QFB J9?<, B5D4; @OE?9=, E<EF9@4 J9A-
ABEF9= ?<KABEF<, FDG8B64S, 4 F4>:9 ?<KA4S :<;AP. � BF?<K<9 BF 8DG7<I :<6OI EG-
M9EF6 K9?B69K9EF6B <@99F <EFBD<R, 4 A9 CDBEFB CB6FBDSRM<9ES J<>?O D4;6<F<S, 
F4> >4> 89SF9?PABEFP ?R89=, B5N9>F<6<DG9FES 6 CDB8G>F4I @4F9D<4?PAB= < 8GIB6-
AB= >G?PFGDO, >BFBDO9 C9D984RFES BF CB>B?9A<S > CB>B?9A<R. % CDB5?9@4@< 6O-
5BD4 :<;A9AAB7B CGF< 6EFD9K4RFES @AB7<9 ?R8<, 6 BEB59AABEF< CB8DBEF><. !4 6O-
5BD K9?B69>4 6?<SRF E?98GRM<9 H4>FBDO: @A9A<9 < EB69FO B>DG:4RM<I, EB5-
EF69AAO9 :9?4A<S < ECBEB5ABEF<. �R8<, A4IB8SEP 6 E<FG4J<< >4>B7B-?<5B 6O5BD4, 
4>F<6AB EFDBSF <A8<6<8G4?PAO= :<;A9AAO= CGFP. �4?99, BA EF4AB6<FES BE@OE?9A-
AO@, G84?9AAO@ 6 5G8GM99, AB A98BEF4FBKAB GEFB=K<6O@ [3]. 

�OS6<FP CDB5?9@O 6O5BD4 :<;A9AAB7B CGF<, CB<E> D9L9A<S < @9FB8O, >BFB-
DO9 B5?97K4F 6O5BD :<;A9AAB7B CGF< - QFB 7?46A4S J9?P CDB9>F4. 

�?S 6OCB?A9A<S <EE?98B64A<S 5O?< CBEF46?9AO E?98GRM<9 ;484K<: 
1. "CD989?<FP CBASF<9 «:<;A9AAO= CGFP»; 
2. "I4D4>F9D<;B64FP @<EE<BA9DE>B9 ;A4K9A<9 C9847B7<K9E>B= 89SF9?PABEF<; 

3. "5NSEA<FP EB5EF69AAO= CDBH9EE<BA4?PAO= 6O5BD.  
�<;A9AAO= CGFP 3 A4<5B?99 L<DB>B9 B5M9A4GKAB9 CBASF<9, BC<EO64RM99 

CDB7D9EE <A8<6<8G4?PAB7B D4;6<F<S K9?B69>4 BF DB:89A<S 8B E@9DF<. 
#DB5?9@4 <EE?98B64A<S :<;A9AAB7B CGF< ?<KABEF< ;4A<@49F B8AB <; J9A-

FD4?PAOI, >?RK96OI @9EF 6 CDB7D9EE<6AB= E<EF9@9 A4G> B K9?B69>9. �R5B= K9?B-
69> 89?49F A4 CDBFS:9A<< E6B97B :<;A9AAB7B CGF< @AB:9EF6B 6O5BDB6, E4@O9 ;A4-
K<@O9 <; A<I HBD@<DGRF FD49>FBD<R 97B EG8P5O, E <I CB@BMPR D9L4RFES E4@O9 
64:AO9 6BCDBEO: >9@ 5OFP, E >9@ < >4> CDB6B8<FP :<;AP.  

�<KABEFAO9 >4K9EF64 K9?B69>4 <7D4RF A9@4?B64:AGR DB?P 6 CD46<?PABEF< 
6O5BD4 :<;A9AAB7B CGF<. �B6BDS B CB<E>9 :<;A9AAB7B CGF<, @O <@99@ 6 6<8G CDS-
@BFG ?<KABEF<, FB 9EFP @4>E<@4?PAB9 D4E>DOF<9 < <ECB?P;B64A<9 F4?4AFB6, ECBEB5-
ABEF9=, 6B;@B:ABEF9=, %4@BBEGM9EF6?9A<9- <FB7 :<;A9AAB7B CGF<. � QFB@ ;4>?R-
K49FES GA<>4?PABEFP :<;A9AAB7B CGF< K9?B69>4. 

�OFP C9847B7B@ 3 ;A4K<F 6OCB?ASFP 64:AGR @<EE<R.  <EE<S 4 QFB FB, KFB 
@O A9E9@ @<DG, B5M9EF6G <?< 8DG7<@ ?R8S@. "A4 EBB5M49F B CD98A4;A4K9A<< K9-
?B69>4 <?< BD74A<;4J<<, B E@OE?9 <I EGM9EF6B64A<S <?< B CB?P;9, >BFBDGR BA< 
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CD<ABESF. !9 E?GK4=AB �<EE4D<BA �D<7BDP96<K �9?<AE><= F4> C<E4? B5 GK<F9?9: 
«�4> 64:9A, 69?<> < E6SM9A9A E4A 6BEC<F4F9?S: 6 97B DG>4I GK4EFP J9?B= :<;A< 
K9?B69>4» [6]. 

#9847B7<K9E>4S 89SF9?PABEFP >4> @<EE<S. 
�BDD9>J<BAAO= C9847B7 6 E6B9= C9847B7<K9E>B= 89SF9?PABEF< ECBEB5EF6G9F 

EBJ<4?<;4J<<, HBD@<DB64A<R B5M9= >G?PFGDO ?<KABEF<, BEGM9EF6?S9F D45BFG CB 
B5GK9A<R < 6BEC<F4A<R B5GK4RM<IES, A4CD46?9AAGR A4 @4>E<@4?PAGR >BDD9>-
J<R BF>?BA9A<= 6 D4;6<F<< 89F9=. �4:AO@ A4CD46?9A<9@ 6 D45BF9 >BDD9>J<BAAB7B 
C9847B74 S6?SRFES: EB5?R89A<9 CD46 < E6B5B8 89F9= 6 EBBF69FEF6<< E DBEE<=E><@ 
< @9:8GA4DB8AO@ ;4>BAB84F9?PEF6B@, B59EC9K9A<9 BID4AO <I :<;A< < ;8BDB6PS. 
&4><@ B5D4;B@, >BDD9>J<BAAO= C9847B7, S6?SSEP EG5N9>FB@ B5D4;B64F9?PAB7B CDB-
J9EE4, 6OEFGC49F CDB9>F<DB6M<>B@, >BAEFDG>FBDB@, BD74A<;4FBDB@ B5GK9A<S < 
6BEC<F4A<S 89F9= [5]. 

#9847B7 6B;89=EF6G9F A4 GK4M97BES, EBB5M49F 9@G ;A4A<S, HBD@<-
DG9F 97B ?<KABEFP, S6?S9FES DG>B6B8SM9= < GCD46?SRM9= EFBDBAB= 6 BFABL9-
A<< «C9847B7 2 B5GK49@O=». � FB :9 6D9@S C9847B7 6 D9;G?PF4F9 A9CD9DO6AB7B B5-
D4;B64A<S, E4@B6BEC<F4A<S, B5M9A<S E GK4M<@<ES CB869D749FES 6BEC<F4F9?P-
AO@ 6B;89=EF6<S@ < EFD9@<FES > E4@BEB69DL9AEF6B64A<R [2]. 

#9847B7<>4 3 @B= 6O5BD. 

�M9 6 13 ?9F S D9L<?4, KFB IBKG 5OFP C9847B7B@. � @B9= E9@P9 9EFP C9847B7<. 
 A9 BK9AP AD46<?BEP A45?R84FP ;4 D45BFB= GK<F9?S, S CD98EF46?S?4 E95S G 8BE>< 6 
B>DG:9A<< 89F9=. 3 @9KF4?4 B FB@, >4> 5G8G 69EF< GDB><, CB@B74FP 89FS@ CD9B8B-
?964FP L>B?PAO9 FDG8ABEF<.  !B BEF464?<EP EB@A9A<S, CB8B=89F ?< @A9 QF4 CDB-
H9EE<S, CBE>B?P>G S CBA<@4?4 64:ABEFP < BF69FEF69AABEFP FDG84 GK<F9?S. #9847B7- 
QFB A9 CDBEFB CDBH9EE<S. 1FB B5D4; :<;A<, QFB ?<KABEFAO= CGFP, E6S;4AAO= E «89-
FB6B:89A<9@», 6B;@B:ABEFPR A4CD46?SFP, CB@B74FP, 5OFP A4EF46A<>B@. �4:AB FB, 
KFB C9847B7 A9 CDBEFB C9D9849F ;A4A<S, BA BF>DO649F CGFP 6 5G8GM99, CB@B749F 
E6B<@ GK9A<>4@, EA4K4?4 DB5>B, CBFB@ G69D9AAB 86<74FPES 6 EB5EF69AAB@ A4CD46-
?9A<< D4;6<F<S. 

�B784 S GK<?4EP 6 L>B?9, A4@ CD98?B:<?< CDB=F< CD98CDBH9EE<BA4?PAB9 <E-
E?98B64A<9 A4CD46?9AABEF< ?<KABEF<, < <FB7 5O? F4>B6O@ 2 @B< ?<KABEFAO9 >4K9-
EF64 CB8IB8SF 8?S D45BFO C9847B74! � CBE?9 9 >?4EE4 S 59; EB@A9A<S CBEFGC<?4 6 
!<:A9F47<?PE><= C9847B7<K9E><= >B??98: 7 1. �O5BD EC9J<4?PABEF< A<>B784 A9 
EFBS? «CB8 6BCDBEB@», FB?P>B «�BDD9>J<BAA4S C9847B7<>4 6 A4K4?PAB@ B5D4;B64-
A<<».   

':9 6B 6D9@S GK95O 6 D4@>4I BE6B9A<S «#E<IB?B7<S CDBH9EE<BA4?PAB7B E4-
@BBCD989?9A<S» S GFBKA<?4 >B@C?9>E <@9RM<IES G @9AS CDBH9EE<BA4?PAOI >4-
K9EF6, >BFBDO9 A9B5IB8<@O >4:8B@G C9847B7G. &4><9 @9FB8<><, >4> «�B@@GA<>4-
F<6AO9 < BD74A<;4FBDE><9 E>?BAABEF<, �"%» �6FBDO: �. �. %<AS6E><=, �. �. (9-
8BD<L<A, [4],  « AB7BH4>FBDAO= ?<KABEFAO= BCDBEA<> FPI» 6 D4;D45BF>9 �.�. 
�DO?B64 < &.�. $BA7<AE>B= [1] 9M9 D4; CB;6B?<?< @A9 G598<FPES 6 CD46<?PABEF< 

http://professional_education.academic.ru/2958/%D0%97%D0%9D%D0%90%D0%9D%D0%98%D0%AF
http://professional_education.academic.ru/1446/%D0%9B%D0%98%D0%A7%D0%9D%D0%9E%D0%A1%D0%A2%D0%AC
http://professional_education.academic.ru/1769/%D0%9E%D0%91%D0%A3%D0%A7%D0%90%D0%95%D0%9C%D0%AB%D0%99
https://psytests.org/profession/kos1.html
https://psytests.org/profession/kos1.html
https://onlinetestpad.com/ru/testview/801-mnogofaktornyj-lichnostnyj-oprosnik-fpi
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6O5BD4 EB5EF69AAB7B CDBH9EE<BA4?PAB7B CGF< < GF69D8<FPES 6 @OE?<, KFB G @9AS 
6E9 CB?GK<FES! 

#B D9;G?PF4F4@ 6E9I D4;8G@<=, F9EF<DB64A<S, 6 CDBJ9EE9 B5GK9A<S 6 >B??9-
8:9 S CBAS?4, KFB A9 BL<5?4EP 6 6O5BD9 CDBH9EE<<. $G>B6B8EF6GSEP :9?4A<9@ 
EF4FP C9847B7B@, >BFBDO= 6BEC<F49F 8BEFB=AGR E@9AG CB>B?9A<=, S IBKG D94?<;B-
64FP E95S 6 C9847B7<K9E>B= CDBH9EE<<.  B< CDBH9EE<BA4?PAO9 EFD9@?9A<S B5D4-
M9AO <@9AAB 6 B5?4EFP >BDD9>J<BAAB= C9847B7<><.  A9 <AF9D9EAB CD9B8B?964FP 
6@9EF9 E 89FP@< <I ?<KABEFAO9 ;4FDG8A9A<S. � S G69D9A4, KFB 6@9EF9 E @B<@< GK9-
A<>4@< @O CD9B8B?99@ 6E9 CD97D48O < CDB8B?:<@ CGFP 6 <I GEC9LAB9 5G8GM99. 

 

%C<EB> ?<F9D4FGDO 

1. �DO?B6 �. �.  AB7BH4>FBDAO= ?<KABEFAO= BCDBEA<> FPI/ �.�. �DO?B6, 
&.�. $BA7<AE>4S: @AB7BHGA>J<BA4?PAO= BA?4=A >BAEFDG>FBD F9EFB6. 2022. 

-URL: https://onlinetestpad.com/ru/test/801-mnogofaktornyj-lichnostnyj-

oprosnik-fpi (84F4 B5D4M9A<S 26.11.20227)  
2. #DBH9EE<BA4?PAB9 B5D4;B64A<9. %?B64DP. �?RK96O9 CBASF<S, F9D-

@<AO, 4>FG4?PA4S ?9>E<>4. 4  .: ! * %#". %. . �<LAS>B64. 1999.  

-URL: https://professional_education.academic.ru/1872/#����"� (84F4 B5D4-
M9A<S: 14. 12. 2022 7) 

3. #E<IB?B7<S :<;A9AAB7B CGF< ?<KABEF<: 'K95. CBEB5<9 /. 3 �DB8AB: �D�', 
2002. 3 167 E. (84F4 B5D4M9A<S: 12.03.20237.) 

4. %<AS6E><= �. �. �B@@GA<>4F<6AO9 < BD74A<;4FBDE><9 E>?BAABEF<, �"%/ 
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-URL: https://frazy.su/28533-citaty-ob-uchitele-i-pedagogicheskoy-professii 

(84F4 B5D4M9A<S: 13.12.20227)  
 

 

 

 

 

 

https://onlinetestpad.com/ru/test/801-mnogofaktornyj-lichnostnyj-oprosnik-fpi
https://onlinetestpad.com/ru/test/801-mnogofaktornyj-lichnostnyj-oprosnik-fpi
https://professional_education.academic.ru/1872/ПЕДАГОГ
https://psytests.org/profession/kos1-run.html
https://frazy.su/28533-citaty-ob-uchitele-i-pedagogicheskoy-professii%20(дата
https://frazy.su/28533-citaty-ob-uchitele-i-pedagogicheskoy-professii%20(дата


 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

162 

 

*�($"����*�3 %"�$� �!!"�" "�-�%&�� 

 0:0@>20 �.�., ABC45=B:0 3@C??O 109&#� 

 8E09;>20 �.�., ABC45=B:0 3@C??O 210%$ 

$C:>2>48B5;8: �<0<8520 �.!., ?@5?>4020B5;P 
�@>74>20 ".�., ?@5?>4020B5;P 

��#"' %" «!86=5B038;PA:89 B5E=8:C<  
<5B0;;>>1@010BO20RI8E ?@>872>4AB2 8 A5@28A0» 

 

�6989A<9 

"5?<> EB6D9@9AAB7B @<D4 @9AS9FES >4:8O= 89AP: 9E?< CDBL?O9 864 EFB?9-
F<S EF4?< QF4CB@ EFD9@<F9?PAB7B D4;6<F<S CDB@OL?9AABEF<, FB XXI 69> 3 6D9@S 
D4EJ69F4 <AHBD@4J<BAAOI F9IAB?B7<= < J<HDB6<;4J<<.  

*<HDB6<;4J<S 3 QFB CB6E9@9EFAB9 6A98D9A<9 J<HDB6OI F9IAB?B7<= 6 D4;AO9 
EH9DO :<;A<: CDB@OL?9AABEFP, Q>BAB@<>G, B5D4;B64A<9, >G?PFGDG, B5E?G:<64A<9 
< F. #. [27].  "A4 CB8D4;G@9649F C9D9IB8 >B@C4A<< <?< J9?B= Q>BAB@<K9E>B= BF-
D4E?< A4 AB6O9 @B89?< 5<;A9E-CDBJ9EEB6 < <AEFDG@9AFO CDB<;6B8EF64, BEAB64A-
AO9 A4 <AHBD@4J<BAAOI F9IAB?B7<SI. 

%B6D9@9AAO= QF4C @<DB6B7B Q>BAB@<K9E>B7B < EBJ<4?PAB7B D4;6<F<S I4D4>-
F9D<;G9FES EGM9EF69AAO@ 6?<SA<9@ A4 A97B J<HDB6<;4J<<. �4> AB6O= FD9A8 @<-
DB6B7B B5M9EF69AAB7B D4;6<F<S, >BFBDO= CD<L9? A4 E@9AG <AHBD@4F<;4J<< < >B@-
CPRF9D<;4J<<, BA I4D4>F9D<;G9FES E?98GRM<@ 4 BEAB64A A4 J<HDB6B@ CD98EF46-
?9A<< <AHBD@4J<<, >BFBDB9 6 @4ELF454I Q>BAB@<K9E>B= < EBJ<4?PAB= :<;A< >4> 
BF89?PAB= EFD4AO, F4> < 6E97B @<D4 CD<6B8<F > CB6OL9A<R QHH9>F<6ABEF< Q>BAB-
@<>< < G?GKL9A<R >4K9EF64 :<;A<. 

!9E>B?P>B 89ESF<?9F<= A4;48 @<D 6BLU? 6 J<HDB6GR QCBIG, < <@9AAB E 
QFB7B @B@9AF4 A4K4?4EP J<HDB64S D96B?RJ<S. ':9, A4K<A4S E >BAJ4 8648J4-

FB7B 69>4, F9IAB?B7<< EFD9@<F9?PAB D4;6<64RFES, @9ASS CD< QFB@ CD<6OKAO= 
G>?48 :<;A< ?R89=. �M9 30 ?9F A4;48, KFB5O 8B5OFP AB6GR <AHBD@4J<R, @O CB?P-
;B64?<EP >A<74@<, % � <?< B5M4?<EP E ?R8P@<. %9=K4E 8BEF4FBKAB E9>GA8O < 
E@4DFHBA4 D4;@9DB@ E ?48BAP.  

� A4EFBSM99 6D9@S CDB5?9@4 J<HDB6<;4J<< CD9<@GM9EF69AAB D4EE@4FD<64-
9FES 6 >BAF9>EF9 4A4?<;4 >BA>D9FAOI B5?4EF9= B5M9EF69AAB= :<;A<. #9D6BA4-
K4?PAB <AF9D9E <EE?98B64F9?9= 5O? EHB>GE<DB64A A4 CDBJ9EE9 J<HDB6<;4J<< Q>B-
AB@<K9E>B= EH9DO B5M9EF64.  

#DB5?9@O J<HDB6<;4J<< CD98EF46?9AO 6 D45BF4I �.%. �ABL<AB=, !. 2. �G-
DPSAB64, �. �. �D<7BDP96B=, �.�. �EFB@<AB=,  . �. �4?G:E>B7B, &. !. 28<AB= < 
8D. �6FBDO E6S;O64RF A4K4?B J<HDB6<;4J<< E AB6O@ GDB6A9@ D4;6<F<S <AHBD@4-
J<BAAOI F9IAB?B7<= < <I L<DB><@ 6A98D9A<9@ 6 B5M9EF69AAO9 CDBJ9EEO.  

� QFB@ E@OE?9 J<HDB64S ED984 CD98EF46?S9F EB5B= «>B@@GA<>4J<BAAGR 
ED98G Q>BAB@<K9E>B= 89SF9?PABEF< 6 E9F< �AF9DA9F, 4 F4>:9 HBD@O, @9FB8O, <A-
EFDG@9AFO < D9;G?PF4FO 99 D94?<;4J<<». 
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#D<ASF4S CDB7D4@@4 «*<HDB64S Q>BAB@<>4» A9 C9D64S <A<J<4F<64 6?4EF9= 
CB C9D9BEA4M9A<R EFD4AO AB6O@< [1, E.23] F9IAB?B7<S@<. "K96<8AB, KFB A4 @B-
@9AF CD<ASF<S 8B>G@9AF4 A96B;@B:AB CD986<89FP < GK9EFP 6E9 QF< CDB5?9@O, >B-
FBDO9 B5N98<ASFES A4 CGF< > >BA>D9FAB= D94?<;4J<<. #BQFB@G E<EF9@4 GCD46?9A<S 
5G89F <7D4FP >?RK96GR DB?P 6 99 GEC9LAB@ HGA>J<BA<DB64A<<. 

� C9D6GR BK9D98P 6E9 B5D4M4RF 6A<@4A<9 A4 D4;6<F<9 <AF9DA9F4 < @B5<?P-
AOI >B@@GA<>4J<= 3 C?B8O, >BFBDOI 6<8AO A96BBDG:9AAO@ 6;7?S8B@. 1FB < CD<-
69?B > CBS6?9A<R @AB7<I F9D@<AB6 COF46L<IES BCD989?<FP EGFP S6?9A<S. &4>, 
CD<@9DAB, 6 1995 7B8G CBS6<?BEP AB6B9 CBASF<9 «J<HDB64S (Q?9>FDBAA4S) Q>BAB-
@<>4»). #B 84AAO@ A4 2021 7B8, K9D9; CSFP ?9F DOAB> F9IAB?B7<= J<HDB6B= FD4AE-
HBD@4J<< 8BEF<7A9F $3,7 FD?A. 

*9?P <EE?98B64A<S - CDB4A4?<;<DB64FP BEB59AABEF< CD<@9A9A<S J<HDB6OI 
F9IAB?B7<= 6 D4;?<KAOI EH9D4I EB6D9@9AAB7B B5M9EF64.  

�484K< <EE?98B64A<S 
1. ";A4>B@<FPES EB EH9D4@< CD<@9A9A<S J<HDB6OI F9IAB?B7<=; 
2. $4EE@BFD9FP BF?<K<F9?PAO9 K9DFO J<HDB6B= Q>BAB@<><; 

3. #DB4A4?<;<DB64FP J<HDB6GR FD4AEHBD@4J<R EBJ<4?PAB= EH9DO; 

4. $4;D45BF4FP D9>B@9A84J<< CB?P;B64F9?R CBDF4?4 «�BEGE?G7<». 
 

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

 

#D<@9A9A<9 EB6D9@9AAOI J<HDB6OI F9IAB?B7<= 6 B5M9EF69 B;A4K49F L<DB>B9 
D4ECDBEFD4A9A<9 J<HDB6<;4J<< 89SF9?PABEF< A4 6E9 EH9DO :<;A< K9?B69>4. � 
C9D6GR BK9D98P QFB E6S;4AB E HBD@<DB64A<9@ 7BEG84DEF69AAOI GE?G7 A4 BEAB69 
J<HDB6OI C?4FHBD@. 

 

$<EGAB> 1 3 ��& 6 EB6D9@9AAB@ @<D9 

� A4EFBSM99 6D9@S D4;D45BF4AO < 8BEF4FBKAB QHH9>F<6AB HGA>J<BA<DGRF 
>?RK96O9 Q?9@9AFO A4J<BA4?PAB= <AHD4EFDG>FGDO Q?9>FDBAAB7B CD46<F9?PEF64: 
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ý 98<AO= CBDF4? 7BEG84DEF69AAOI < @GA<J<C4?PAOI GE?G7 (�#�') 3J<H-
DB64S C?4FHBD@4, CB;6B?SRM4S CB?P;B64F9?S@ ;4D97<EFD<DB64FPES < CB?GK4FP 7BE-
G84DEF69AAO9 GE?G7<, A9 6OIB8S <; 8B@4 (EB;84A<9 GK9FAB= ;4C<E< CB AB@9DG C4E-
CBDF4 < %!��%); 

ý 98<A4S E<EF9@4 <89AF<H<>4J<< < 4GF9AF<H<>4J<< (�%��) 3 E<EF9@4, 
CB;6B?SRM4S CDB69D<FP 84AAO9 GK9FAB= ;4C<E< < CB?GK<FP 8BEFGC > GE?G74@; 

ý 98<A4S E<EF9@4 ABD@4F<6AB-ECD46BKAB= <AHBD@4J<< (�!%�) 3D99EFD 54-
;B6OI 7BEG84DEF69AAOI <AHBD@4J<BAAOI D9EGDEB6, A9B5IB8<@O= CD< @9:698B@-
EF69AAB@ 6;4<@B89=EF6<<; 

ý 98<A4S E<EF9@4 @9:698B@EF69AAB7B Q?9>FDBAAB7B 6;4<@B89=EF6<S 
(% 1�) 3 EC9J<4?PA4S B5@9AA4S E<EF9@4, >BFBD4S E?G:<F ;4@9AB= 7D4:84A<A4, F4> 
>4> CB@B749F 698B@EF64@ B5@9A<64FPES ;4CDBE4@<, 84AAO@<, 8B>G@9AF4@< 59; 97B 
GK4EF<S» [6, E.65]. 

%?98G9F BF@9F<FP, KFB J<HDB6<;4J<S 6?4EF< ;A4K<F9?PAO@ B5D4;B@ >BDD9>-
F<DG9F BFABL9A<S K9?B69>4, B5M9EF64 < 7BEG84DEF64. (BD@<DB64A<9 J<HDB6B7B B5-
M9EF64 CD98BCD989?S9F A9B5IB8<@BEFP CB<E>4 54?4AE4 @9:8G 8BEF<:9A<9@ EBJ<-
4?PAB7B >B@CDB@<EE4 < EBID4A9A<S J9?BEFABEF< 7BEG84DEF64 [2, E.76]. �@9EF9 E F9@ 
J<HDB6<;4J<S 7BEG84DEF69AAB7B GCD46?9A<S CB;6B?S9F CDB7AB;<DB64FP D4;6<F<9 
BFD4E?9= 8?S A9B5IB8<@B7B B5N9@4 7BEG84DEF69AAB= CB889D:>< [11, E.95]. 

%6B=EF64 <AHBD@4J<<, CD98EF46?9AAB= 6 J<HDB6B@ HBD@4F9, 4 6B;@B:-
ABEFP <ECB?P;B64A<S D4;ABB5D4;AOI H<;<K9E><I CD<AJ<CB6 99 CD98EF46?9A<S, ;4-
CB@<A4A<S < C9D984K< <AHBD@4J<<, 6 FB@ K<E?9 6B;@B:ABEFP ;4L<HDB64FP EBB5-
M9A<9, C9D984FP 97B 6 F4>B= HBD@9, 4 CBFB@ EAB64 89L<HDB64FP; 6B;@B:ABEFP C9-
D984K< <AHBD@4J<< E <ECB?P;B64A<9@ D4;?<KAOI @4F9D<4?PAOI ABE<F9?9=; >BC<-
DB64A<9 < D4ECDBEFD4A9A<9 <AHBD@4J<< 59; CBF9D< 99 FBKABEF<; @AB7B>D4FAB9 G69-
?<K9A<9 C?BFABEF< 99 ;4C<E< < E>BDBEF< C9D984K<, 4 F4>:9 «A9G@9APL9A<9» < «A9-
<EK9;AB69A<9» 99 CD< CBFD95?9A<<; 99 4?795D4<K9E><9 E6B=EF64 ECBEB5EF6B64?< EB-
;84A<R J<HDB6OI F9IAB?B7<=, 5B?99 QHH9>F<6AOI CB ED46A9A<R E 4A4?B7B6O@<. 

�A98D9A<9 <AHBD@4J<BAAOI F9IAB?B7<= D4EL<DS9F E9F< 6;4<@B89=EF6<= 
@9:8G ?R8P@< 6 B5M9EF69 ;4 CD989?O E6B<I 6D9@9AAOI, BD74A<;4J<BAAOI < CDB-
EFD4AEF69AAOI 7D4A<J. � E9FSI <AF9??9>FG4?PAOI F9IAB?B7<= D4ECD989?9AAO9 Q>B-
AB@<K9E><9 < EBJ<4?PAO9 H4>FBDO @B7GF A9 FB?P>B B5@9A<64FPES <AHBD@4J<9=, 
AB < <AF97D<DB64FP E6B< D9EGDEO 6 CDBJ9EEO EB6@9EFAB7B EB;84A<S 8GIB6AOI < @4-
F9D<4?PAOI J9AABEF9= [10, E.72]. 

�E9 5B?99 L<DB>B9 <ECB?P;B64A<9 < CD<@9A9A<9 J<HDB6OI F9IAB?B7<= < 
C?4FHBD@ 6 A4GKAOI <EE?98B64A<SI < <AAB64J<SI CB8F4?><64RF B5M9EF6B > CD<-
ASF<R < D4;D45BF>9 AB6OI >BAJ9CJ<= < CD<AJ<CB6 8?S BEGM9EF6?9A<S <EE?98B64-
A<= < <AAB64J<=.  

*<HDB6O9 A4GKAO9 < <AAB64J<BAAO9 CD4>F<>< B5?484RF B7DB@AO@ CBF9A-
J<4?B@ 8?S GE>BD9A<S CDBJ9EE4 B5GK9A<S < EB;84A<S AB6OI ;A4A<=, GE>BD9A<S CDB-
J9EE4 <EE?98B64A<= < <AAB64J<= 8?S D9L9A<S 7D4A8<B;AOI EBJ<4?PAOI CDB5?9@ < 
EF<@G?<DB64A<S DBEF4 <AAB64J<BAAOI < CD98CD<<@K<6OI ?R89= [5, E.83].  
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$<EGAB> 2 3 �;@9A9A<S 6 B>DG:4RM9@ @<D9 < D4;6<F<9 IT F9IAB?B7<= 

%?98B64F9?PAB, J<HDB6<;4J<9= @B:AB EK<F4FP 66989A<9 J<HDB6OI F9IAB?B-
7<= 6 D4;?<KAO9 B5?4EF< :<;A989SF9?PABEF< K9?B69>4: <A8GEFD<R, A4DB8AB9 IB-
;S=EF6B, >G?PFGDG, B5D4;B64A<9 < @AB7B9 8DG7B9. 

 

$<EGAB> 3 3 %D46A9A<9 $BEE<< < "1%$ 6 F9D@<A4I J<HDB6OI 
6B;@B:ABEF9= < D<E>B6 

 

!B 8?S CB?GK9A<S >BA>GD9AFAOI CD9<@GM9EF6 < EBID4A9A<S 6OEB>B= 8B?< 
DOA>4 CD98CD<SF<S@ < BD74A<;4J<S@ 6 GE?B6<SI J<HDB6B= Q>BAB@<>< CD<IB8<FES 
CBEFBSAAB 484CF<DB64FPES, A9 FB?P>B 6A98DSS AB69=L<9 8BEFGCAO9 F9IAB?B7<<, AB 
< EB;8464S EB5EF69AAO9 <AAB64J<<, EFD9@SEP E89?4FP 5<;A9E 5B?99 CD<5O?PAO@ < 
GEFB=K<6O@.  
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�;@9A9A<9 5<;A9E-@B89?< CGF9@ 6A98D9A<S AB6OI J<HDB6OI >B@CBA9AFB6 
CB869D749F >B@C4A<< 6OEB>B@G D<E>G.  

%D98A<9 >B@C4A<< 5B?99 7<5><, CDBJ9EE CD<ASF<S D9L9A<= CDB<EIB8<F 
5OEFD99, < <@ ?97K9 CD<ASFP EFD4F97<R GCD46?9A<S <;@9A9A<S@<, AB E 8DG7B= EFB-
DBAO, BA< 5B?99 GS;6<@O > <;@9A9A<S@ DOA>4 < ;46<ESF BF CBEFBSAAOI H<A4AEB-
6OI CBFB>B6. &4><@ B5D4;B@, EGM9EF6GRF ;4@9FAO9 D4;?<K<S 6 HBD@9 < EF<?9 J<H-
DB6<;4J<< 89SF9?PABEF< @9:8G @4?O@<, ED98A<@< < >DGCAO@< CD98CD<SF<S@< [6, 
E.98]. 

�4><9 :9 J<HDB6O9 F9IAB?B7<< <;@9ASRF 6;4<@B89=EF6<S @9:8G ?R8P@< 6 
B5M9EF69? 

 

$<EGAB> 4 3 �BAJ9CJ<S J<HDB6<;4J<< 

 

� AB6O@ J<HDB6O@ F9IAB?B7<S@ E?98G9F BFA9EF< <E>GEEF69AAO= <AF9??9>F, 
J<HDB6O9 C?4FHBD@O, 5?B>K9=A, «�AF9DA9F 69M9=» < 8D. �?<SA<9 J<HDB6OI F9I-
AB?B7<= A4 <AEF<FGJ<BA4?PAGR ED98G @B:9F 5OFP CDS@O@ < >BE69AAO@.  

#D< QFB@ EGFP >4K9EF69AAOI <;@9A9A<=, CDB<EIB8SM<I 6 <AEF<FGJ<BA4?P-
AB= ED989 CB8 6?<SA<9@ J<HDB6<;4J<<, @B:AB B5B5M<FP 6 E?98GRM<I 64D<4AF4I: 
J<HDB6<;4J<S (4?7BD<F@<;4J<S) E4@<I <AEF<FGFB6, CB6OL9A<9 QHH9>F<6ABEF< EG-
M9EF6GRM<I <AEF<FGFB6, D4;DGL9A<9 E?B:<6L<IES <AEF<FGJ<BA4?PAOI ?B6GL9>, 
D4;DGL9A<9 < EA<:9A<9 QHH9>F<6ABEF< EGM9EF6GRM<I <AEF<FGFB6 (EFDG>FGD, EB-
7?4L9A<=)» [3, E.98]. 

!4<5B?PL99 D4;6<F<9 ED98< >B@@GA<>4J<BAAOI F9IAB?B7<= CB?GK<?< J<H-
DB6O9 C?4FHBD@O < F9IAB?B7<S 5?B>K9=A. *<HDB6GR <AHBD@4J<BAAGR C?4FHBD@G 
@B:AB D4EE@4FD<64FP «>4> <AAB64J<BAAO= <AEF<FGF, GA<69DE4?PAGR E9F96GR BD-
74A<;4J<BAAGR HBD@G, >BFBD4S BEAB6O649FES A4 CD<@9A9A<< <AHBD@4J<BAAB->B@-
CPRF9DAOI F9IAB?B7<= < >B@C?9@9AF4DAB7B B5N98<A9A<S <9D4DI<K9E><I < 7BD<-
;BAF4?PAOI CD<AJ<CB6 6;4<@B89=EF6<S @9:8G Q?9@9AF4@< Q>BE<EF9@O 84AAB= 
C?4FHBD@O (EB5EF69AA<><, S8DB C?4FHBD@O, CDB<;6B8<F9?< < CBFD95<F9?< GE?G7)» 
[8, E.332].  



 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

167 

 

"F@9F<@, KFB D4;6<F<9 J<HDB6OI C?4FHBD@ 8B 7?B54?PAB7B GDB6AS CD<69?B 
> HBD@<DB64A<R <I >4> «>?RK96OI EG5N9>FB6 @9:8GA4DB8AB7B 86<:9A<S H4>FB-
DB6 CDB<;6B8EF64» [4, E.91]. 

&9IAB?B7<S «5?B>K9=A 3 QFB 6OEFDB9AA4S CB BCD989?9AAO@ CD46<?4@ J9-
CBK>4 <; HBD@<DG9@OI 5?B>B6 FD4AE4>J<=. �E9 5?B>< E6S;O64RFES 6 98<AGR J9-
CBK>G 3 5?B>K9=A. �?B>K9=A @B:AB <ECB?P;B64FP >4> D99EFD, 8BEFGC > >BFBDB@G 
@B:9F 5OFP CD98BEF46?9A ?R5B@G GK4EFA<>G E9F<. � @9I4A<;@9 D94?<;B64A 89J9A-
FD4?<;B64AAO= CD<AJ<C GCD46?9A<S, 4 8?S 69D<H<>4J<< FD4AE4>J<= <ECB?P;GRFES 
E9F< <peer to peer= (D46AO= D46AB@G), >B8<H<>4J<S < >D<CFB7D4H<S. &D4AE4>J<S@< 
@B:AB GCD46?SFP E CB@BMPR CDB7D4@@<DG9@OI >BAFD4>FB6» [10, E.93]. 

#D<@9A9A<9 F9IAB?B7<< 5?B>K9=A B5GE?B6?<649F AB6O9 CD<AJ<CO GCD46?9-
A<S 5<;A9EB@ < 6OEFGC49F QHH9>F<6AO@ <AEFDG@9AFB@ J<HDB6B= Q>BAB@<>< 8?S 
D9L9A<S ;484K 5<;A9E4 < 7BEG84DEF64.  

&9IAB?B7<S 5?B>K9=A ECBEB5A4 D9L4FP 4>FG4?PAO9 ;484K< B5M9EF64, D4E>DO-
64FP 6;4<@BE6S;P @9:8G >D4G8EBDE<A7B@, >D4G8H4A8<A7B@, >D4G8<A69EF<A7B@, 4 
F4>:9 B5NSEASFP EB89D:4A<9 <AAB64J<BAAOI H<A4AEB6OI <AEF<FGFB6 8?S A4J<B-
A4?PAB= Q>BAB@<>< [11, E.94]. %?98G9F BF@9F<FP, KFB F9IAB?B7<S 5?B>K9=A 6 B5M9-
EF69 6 A4EFBSM99 6D9@S <ECB?P;G9FES CD9<@GM9EF69AAB 6 54A>B6E>B= < H<A4AEB6B= 
EH9D4I [12, E.16]. 

�E>GEEF69AAO= <AF9??9>F 6ABE<F 84AAO9 < 4?7BD<F@O 6 S8DB <AAB64J<BA-
AOI CDBJ9EEB6. #DB6989AAO9 <EE?98B64A<S G>4;O64RF A4 864 A4CD46?9A<S Q6B?R-
J<< 8<;4=A4 <AAB64J<= 6 H<D@4I. 

 �B-C9D6OI, <E>GEEF69AAO= <AF9??9>F CB;6B?S9F BD74A<;4J<< EASFP B7D4A<-
K9A<S <AF9AE<6AOI CDBJ9EEB6 CDB9>F<DB64A<S, CB6OL4S @4ELF45<DG9@BEFP CDB-
J9EE4, D4EL<DSS EH9DG 97B CD<@9A9A<S ;4 CD989?O FD48<J<BAAOI 7D4A<J < CB6O-
L4S 99 ECBEB5ABEFP GK<FPES < 484CF<DB64FPES 6B 6D9@S E4@B7B CDBJ9EE4 CDB9>F<-
DB64A<S <AAB64J<=. 

 �B-6FBDOI, GEFD4ASS QF< B7D4A<K9A<S, <E>GEEF69AAO= <AF9??9>F 7?G5B>B 
6A98DS9F FD48<J<BAAO= CD<AJ<CO CDB9>F<DB64A<S <AAB64J<=. �E>GEEF69AAO= <A-
F9??9>F CB;6B?S9F EB;8464FP D9L9A<S, >BFBDO9 6 5B?PL9= EF9C9A< BD<9AF<DB64AO 
A4 CB?P;B64F9?S, K9@ CB8IB8O, BEAB64AAO9 A4 K9?B69K9E><I D9L9A<SI. 

 1F< J<HDB6O9 CB8IB8O CBF9AJ<4?PAB 5B?99 >D94F<6AO < CBEFBSAAB B5AB6-
?SRFES CBED98EF6B@ <F9D4J<= B5GK9A<S A4 CDBFS:9A<< 6E97B :<;A9AAB7B J<>?4 
CDB8G>F4. &4><@ B5D4;B@, IBFS <E>GEEF69AAO= <AF9??9>F A9 CB8DO649F BEAB6AO9 
CD<AJ<CO CDB9>F<DB64A<S, BA 7?G5B>B @9AS9F CD4>F<>G CDB9>F<DB64A<S. 

 �484K< D9L9A<S CDB5?9@, FD48<J<BAAB 6OCB?AS9@O9 CDB9>F<DB6M<>4@<, 
F9C9DP 46FB@4F<;<DB64AO 6 B5GK4RM<9 J<>?O, >BFBDO9 D45BF4RF 59; B7D4A<K9A<= 
CB B5N9@G < E>BDBEF< B5D45BF>< <AHBD@4J<<. �?7BD<F@O, 6EFDB9AAO9 6 QF< 
J<>?O, @OE?SF D48<>4?PAB <A4K9, K9@ 8<;4=A9D <AAB64J<=, >BFBDO= D4EE@4FD<649F 
E?B:AO9 CDB5?9@O J9?BEFAB E E<EF9@AB= FBK>< ;D9A<S. �@9EFB QFB7B 4?7BD<F@O 
ECD46?SRFES EB E?B:ABEFPR E CB@BMPR BK9AP CDBEFOI ;484K, >BFBDO9 A9CD9DO6AB 
CB6FBDSRFES [13, E.83]. 
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�EF9EF69AAB, KFB 6A98D9A<9 J<HDB6OI F9IAB?B7<= CD98BCD989?S9F D4;6<F<9 
HGA>J<BA4?PAB7B @OL?9A<S, E6S;4AAB7B E AB6O@< F9IAB?B7<S@<. "5GK9A<9 HGA>-
J<BA4?PAB@G @OL?9A<R 8B?:AB S6?SFPES CDBKAB= BEAB6B= 8?S <A<J<<DB64A<S 
89=EF6<= CB?P;B64F9?9= J<HDB6O@< F9IAB?B7<S@< 6 E@OE?9 BC9D4J<BAAB7B CD<A-
J<C4, ECBEB5EF6GRM97B D4;6<F<R HGA>J<BA4?PAB7B @OL?9A<S 6 97B FD9I 4EC9>F4I: 
CD<E6B9A<<, >B64D<4J<< < B5N9>F9 4A4?<;4, KFB J<HDB6O9 F9IAB?B7<< @B7GF CB8-
89D:<64FP BE@OE?9AAO@ B5D4;B@ [14, E.18].  

� QFB@ E?GK49 D4;6<F<9 J<HDB6B= 7D4@BFABEF< BEAB64AB A4 6A98D9A<< BEAB6-
AOI CD<AJ<CB6 J<HDB6B7B B5GK9A<S 3 CDB8GJ<DB64A<S, CD<EGFEF6<S < 4GF9AF<K-
ABEF< 4G8<FBD<< 3 8?S L<DB>B7B >B??9>F<64 CD9CB8464F9?9= CBED98EF6B@ EB;84A<S 
6<89BDB?<>B6 B5 <AEFDG@9AF4I B5D4;B64F9?PAOI F9IAB?B7<= [15, E.50]. #B8K9D>-
A9@, KFB 6A98D9A<9 J<HDB6OI F9IAB?B7<= < CBS6?9A<9 B5GK4RM<I <7D CD<6B8<F > 
>BA>GD9AJ<< @9:8G C9D98B6O@< @9FB84@< B5GK4RM97B D4;6<F<S < FD48<J<BA-
AO@< CB8IB84@<, BEAB64AAO@< A4 <;GK9A<< >A<7 < GK95AOI H<?P@B6 [16, E.83]. 

�A98D9A<9 J<HDB6OI CDBDO6AOI F9IAB?B7<= S6?S9FES H9AB@9AB@, BF>DO64-
RM<@ AB6O= J<>? D4;6<F<S CDB<;6B8<F9?PAOI E<?. #DBDO6AO9 F9IAB?B7<< BCD9-
89?SRF E@9AG EBJ<4?PAB-Q>BAB@<K9E><I HBD@4J<= K9?B69K9E>B7B D4;6<F<S: BF 47-
D4DAOI B5M9EF6 > <A8GEFD<4?PAO@ < CBEF<A8GEFD<4?PAO@.  

�AAB64J<<, EB;84AAO9 A4 54;9 C9DEBA4?PAOI >B@CPRF9DB6, @B5<?PAOI F9?9-
HBAB6, <AF9DA9F4, Wi-Fi, 6B;B5AB6?S9@OI <EFBKA<>B6 QA9D7<<, 3D-CD<AF9DB6, J<H-
DB6OI F9IAB?B7<=, <E>GEEF69AAB7B <AF9??9>F4, DB5BFB6 < B5?4KAOI F9IAB?B7<=, 
S6?SRFES BD<7<A4?PAO@< EBEF46?SRM<@< «�AF9DA9F4 69M9=». %B7?4EAB CDB7AB-
;4@, > 2024 7B8G > «�AF9DA9FG 69M9=» 6 @<D9 5G89F CB8>?RK9AB 37 @<??<4D8B6 
GEFDB=EF6 [17, E.39]. 

%GM9EF6GRF ?< CDB5?9@O CD<@9A9A<S EB6D9@9AAOI J<HDB6OI >B@@GA<>4-
J<BAAOI F9IAB?B7<=? 

�9=EF6<F9?PAB, CD< 6A98D9A<< J<HDB6OI F9IAB?B7<= 6 CB6E98A96AGR Q>BAB-
@<K9E>GR 89SF9?PABEFP 6B;A<>4RF D<E>< A9D97G?<DG9@OI CDBJ9EEB6 J<HDB6B= 
FD4AEHBD@4J<< < 6B;A<>49F A9B5IB8<@BEFP @<A<@<;4J<< QF<I D<E>B6. !9D97G?<-
DG9@O9 CDBJ9EEO J<HDB6B= FD4AEHBD@4J<< @B7GF 6B;A<>4FP >4> D9;G?PF4F 6B;89=-
EF6<S CB?<F<K9E><I DOK47B6 6 >BA>GD9AFAB= ED989 ED98< 6OEB>BF9IAB?B7<KAOI 
>B@C4A<= A4 DOA>9 EB6D9@9AAOI F9IAB?B7<= [18, E.48]. 

�A98D9A<9 J<HDB6OI F9IAB?B7<= FD95G9F E54?4AE<DB64AAB7B Q>BAB@<K9-
E>B7B <AEF<FGJ<BA4?PAB7B CDB9>F<DB64A<S. #DB9>FA4S C9DEC9>F<64 CB8D4;G@9-
649F, KFB A9B5IB8<@B D4;D45BF4FP <AEF<FGJ<BA4?PAO= 8<;4=A 6 BFABL9A<< FB7B, 
K97B BD74A<;4J<S EFD9@<FES 8BEF<KP (5G8P FB 6 >4K9EF69 D97G?SFBD4 <?< D9HBD@4-
FBD4) < >4> BA4 A4@9D9A4 8BEF<KP QF<I J9?9= [19, E.49].  

#D< QFB@ A9B5IB8<@B CB8K9D>AGFP ;A4K<@BEFP K9?B69K9E><I J9AABEF9= 6 D4-
5BF9 E J<HDB6O@< F9IAB?B7<S@< 6 BD74A<;4J<BAAB= ED989. $B?P K9?B69K9E><I J9A-
ABEF9= 6 EB6D9@9AAB@ CB6E98A96AB@ 6;4<@B89=EF6<< E J<HDB6O@< F9IAB?B7<S@< 
S6?S9FES BCD989?SRM9= [20, E.38]. 
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�?S CD9B8B?9A<S CDB5?9@, E6S;4AAOI E CD<@9A9A<9@ D<E>-@9A98:@9AF4 6 
CDB9>F4I, D94?<;G9@OI 6 EH9D9 J<HDB6OI F9IAB?B7<=, @B:9F 5OFP CD98?B:9A 4?-
7BD<F@ GCD46?9A<S, >BFBDO= B59EC9K<649F 6OEB>B9 >4K9EF6B 6OS6?9A<S D<E>B6OI 
EB5OF<=, EA<:49F BF>?BA9A<9 8?<F9?PABEF< BF ;4C?4A<DB64AAOI D9;G?PF4FB6, G69-
?<K<649F L4AEO A4 GEC9LAB9 ;469DL9A<9 <AHBD@4J<BAAOI CDB9>FB6, D94?<;G9-
@OI >4> CB >4E>48AB@G CD<AJ<CG, F4> < E <ECB?P;B64A<9@ 7<5><I @9FB8<> D4;D4-
5BF>< CDB7D4@@AB7B B59EC9K9A<S [21, E.39]. 

� E6S;< E F9@, KFB 6A98D9A<9 J<HDB6OI F9IAB?B7<= EBCDB6B:849FES D<E>4@< 
<I CD<@9A9A<S <, EBBF69FEF69AAB, FD95G9F E54?4AE<DB64AAB7B Q>BAB@<K9E>B7B <A-
EF<FGJ<BA4?PAB7B CDB9>F<DB64A<S, FB A4 CB69EF>G 8AS 6O86<749FES 6BCDBE B A9B5-
IB8<@BEF< HBD@<DB64A<S CD<AJ<CB6 CD<@9A9A<S J<HDB6OI <AAB64J<=.  

 

1.1. !BD@4F<6AB- CD46B6O9 4>FO < 8B>G@9AFO EFD4F97<K9E>B7B C?4A<-
DB64A<S, BCD989?SRM<I CB69EF>G J<HDB6B= FD4AEHBD@4J<< 6 $(. 

#GFP BF 46FB@4F<;4J<< > J<HDB6B= FD4AEHBD@4J<< 6 $BEE<=E>B= (989D4J<< 
CDB?974? CBQF4CAB, BEAB6AO9 CD<AJ<CO < @9I4A<;@O D94?<;4J<< >BFBDB7B A4L?< 
BFD4:9A<9 6 >?RK96OI CD46B6OI 4>F4I. 

� C9D6GR BK9D98P A9B5IB8<@B B5D4F<FPES > �BAEF<FGJ<< $BEE<=E>B= (989-
D4J<<. �BAEF<FGJ<S $BEE<=E>B= (989D4J<< A9 EB89D:<F CDS@B7B [1, E.9] G>4;4A<S 
A4 CD46B <?< B5S;4AABEFP BD74AB6 7BEG84DEF69AAB= 6?4EF< <ECB?P;B64FP <AHBD@4-
J<BAAO9 F9IAB?B7<< 6 E6B9= 89SF9?PABEF<, B8A4>B EB89D:<F B5M<9 FD95B64A<S, 
CD98CB?474RM<9 E6B5B8G D4;?<KAOI ECBEB5B6 <ECB?P;B64A<S <AHBD@4J<< EB-
7?4EAB K4EF< 4 EF4FP< 29 («>4:8O= <@99F CD46B E6B5B8AB <E>4FP, CB?GK4FP, C9D984-
64FP, CDB<;6B8<FP < D4ECDBEFD4ASFP <AHBD@4J<R ?R5O@ ;4>BAAO@ ECBEB5B@. #9-
D9K9AP E6989A<=, EBEF46?SRM<I 7BEG84DEF69AAGR F4=AG, BCD989?S9FES H989D4?P-
AO@ ;4>BAB@», K4EF< 5 EF4FP< 29 («74D4AF<DG9FES E6B5B84 @4EEB6B= <AHBD@4J<<. 
*9A;GD4 ;4CD9M49FES», K4EF< 1 EF4FP< 24 («%5BD, ID4A9A<9, <ECB?P;B64A<9 < D4E-
CDBEFD4A9A<9 <AHBD@4J<< B K4EFAB= :<;A< ?<J4 59; 97B EB7?4E<S A9 8BCGE>4RFES». 
�BCDBEO A9CBED98EF69AAB7B <ECB?P;B64A<S <AHBD@4J<BAAOI F9IAB?B7<= <;?B-

:9AO 6 (989D4?PAB@ ;4>BA9 BF 27 <R?S 2006 7. 7 149-(� «"5 <AHBD@4J<<, <AHBD-
@4J<BAAOI F9IAB?B7<SI < B ;4M<F9 <AHBD@4J<<» [4, E.61]. '>4;4AAO= (989D4?P-
AO= ;4>BA D97G?<DG9F BFABL9A<S, 6B;A<>4RM<9 CD<:  

1) BEGM9EF6?9A<< CD464 A4 CB<E>, CB?GK9A<9, C9D984KG, CDB<;6B8EF6B < D4ECDB-
EFD4A9A<9 <AHBD@4J<<;  
2) CD<@9A9A<< <AHBD@4J<BAAOI F9IAB?B7<=;  
3) B59EC9K9A<< ;4M<FO <AHBD@4J<<. 
�4?99 E?98G9F D4EE@BFD9FP CB?B:9A<S '>4;4 #D9;<89AF4 $BEE<=E>B= (989D4J<< 

BF 7 @4S 2022 7. 7 601 «"5 BEAB6AOI A4CD46?9A<SI EB69DL9AEF6B64A<S E<EF9@O 
7BEG84DEF69AAB7B GCD46?9A<S». 
%?98GRM<@ QF4CB@ B;A4@9AB64AB BCD989?9A<9 J<HDB6B= FD4AEHBD@4J<< A4J<-

BA4?PAB= J9?PR D4;6<F<S 7BEG84DEF64 8B 2024 < 2030 7B84 6 D4@>4I '>4;4 #D9;<-
89AF4 $BEE<=E>B= (989D4J<< BF 7 @4S 2018 7. 7 204 «" A4J<BA4?PAOI J9?SI < 
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EFD4F97<K9E><I ;484K4I D4;6<F<S $BEE<=E>B= (989D4J<< A4 C9D<B8 8B 2024 7B84 < 
'>4;4 #D9;<89AF4 $BEE<=E>B= (989D4J<< BF 21 <R?S 2020 7. 7 474 «" A4J<BA4?P-
AOI J9?SI D4;6<F<S $BEE<=E>B= (989D4J<< A4 C9D<B8 8B 2030 7B84». � D4@>4I 
A4J<BA4?PAB= J9?< «*<HDB64S FD4AEHBD@4J<S» 8B>G@9AFB@ GEF4AB6?9AO E?98GR-
M<9 J9?96O9 CB>4;4F9?< 99 8BEF<:9A<S: 3 8BEF<:9A<9 «J<HDB6B= ;D9?BEF<» >?R-
K96OI BFD4E?9= Q>BAB@<>< < EBJ<4?PAB= EH9DO, 6 FB@ K<E?9 ;8D46BBID4A9A<S < 
B5D4;B64A<S, 4 F4>:9 7BEG84DEF69AAB7B GCD46?9A<S; 3 G69?<K9A<9 8B?< @4EEB6OI 
EBJ<4?PAB ;A4K<@OI GE?G7, 8BEFGCAOI 6 Q?9>FDBAAB@ 6<89, 8B 95 CDBJ9AFB6; 3 DBEF 
8B?< 8B@BIB;S=EF6, >BFBDO@ B59EC9K9A4 6B;@B:ABEFP L<DB>BCB?BEAB7B 8BEFGC4 > 
<AHBD@4J<BAAB-F9?9>B@@GA<>4J<BAAB= E9F< «�AF9DA9F», 8B 97 CDBJ9AFB6 < 8D. 

 

1.2.  $<E>< 6A98D9A<S J<HDB6<;4J<<. 

 

�<47D4@@4 1 3 &DG8ABEF< 6A98D9A<S J<HDB6OI F9IAB?B7<= 

 

1>EC9DFO 6O89?SRF A4<5B?99 ;A4K<@O9 FDG8ABEF<, F4><9 >4>: 6BCDBEO 59;-
BC4EABEF<, BFE?9:<64A<9 AB69=L<I F9IAB?B7<=, CB<E> A9B5IB8<@OI C4DFA9DB6, 
<ECB?P;B64A<9 CBF9AJ<4?4 J<HDB6OI F9IAB?B7<= < 8DG7<9 FDG8ABEF<. 

%GM9EF69AAO@ 6B;@B:AO@ BFD<J4F9?PAO@ CBE?98EF6<S@ J<HDB6<;4J<< 8?S 
DBEE<=E>B= Q>BAB@<>< < B5M9EF64 @B:AB [6, E.3]. BFA9EF<: 

 " EB>D4M9A<9 B5M97B CB EFD4A9 >B?<K9EF64 D45BK<I @9EF. #9D9IB8 A4 AB6O9 
FD9A8O Q>BAB@<K9E>B7B D4;6<F<S 6E9784 EBCDB6B:84?ES EA<:9A<9@ K<E?4 ;4ASFOI, 
KFB A9<;@9AAB 4>FG4?<;<DB64?B C9D9CB87BFB6>G >48DB6, < BEF46?S9F QFG CDB5?9@G 
BEFDB= < A4 A4EFBSM<= @B@9AF;  

" CBS6?9A<9 A98B5DBEB69EFAOI CB?P;B64F9?9= AB6OI GE?G7, CBS6?9A<9 >BFB-
DOI (GE?G7) 6O;64AB J<HDB6<;4J<9=;  

" J<HDB6B9 @BL9AA<K9EF6B;  
" C<D4FEF6B < D4ECDBEFD4A9A<9  

51%

41%

37%

36%
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21%

-5 5 15 25 35 45 55

�>?D>EO 557>?4E=>EF8
�FE?56864=85 =>659H8E F5E=>?>789

�>8E> =5>E>48<OE ?4DF=5D>6
�E?>?P7>64=85 ?>F5=F84?4 F8DD>6OE &

�FEGFEF685 4>EF4F>G=>7> >>?8G5EF64 D5EGDE>6 
&5E=8G5E>85 <><5=FO 8=F57D4F88

%>EF46?5=85 ??4=4 6=54D5=8O
&DG4=>EF8 6 G?D46?5=88

�FEGFEF685 E?465==>EF8 6 D45>F5 >><4=4
�FEGFEF685 F5E=8G5E>8 ?>4>>64==>7> &

�E=>6=O5 FDG4=>EF8 6=54D5=8O F8DD>6OE 
F5E=>?>789
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�4:8B9 <; C9D9K<E?9AAOI 6B;@B:AOI BFD<J4F9?PAOI CBE?98EF6<= F4>:9 @B-
:9F 5OFP BC<E4AB C4D4@9FD4@< D<E>4 4 6B;@B:AO@ GM9D5B@ (CBF9DS@<) < 69DB-
SFABEFPR 97B A4EFGC?9A<S. #D4>F<K9E>B9 CD<@9A9A<9 J<HDB6OI F9IAB?B7<= F4>:9 
@B:9F CD<69EF< > CBS6?9A<R AB6OI D<E>B6:  

" D<E>< A9EB69DL9AEF64, A9CB87BFB6?9AABEF< ABD@4F<6AB-CD46B6B= 54;O, EB-
CDB6B:84RM9= < B59EC9K<64RM9= CDBF9>4A<9 CDBJ9EEB6 J<HDB6<;4J<< (D<E><, 
E6S;4AAO9 E A9;4M<M9AABEFPR EB5EF69AABEF<, BFEGFEF6<9@ A9;46<E<@B7B EG84, BF-
EGFEF6<9@ CDBJ98GD <AEF<FGJ<BA4?PAB7B D97G?<DB64A<S 6E9I CDBJ9EEB6, EBCGF-
EF6GRM<I J<HDB6<;4J<<, < F. 8.). 

 &4>, 6 F9?96<89A<<, D48<B, ><AB < CD9EE9, 6 <;84F9?PE>B= 89SF9?PABEF<, CD< 
D4;D45BF>9 D4;6?9>4F9?PAB7B < 89?B6B7B CDB7D4@@AB7B B59EC9K9A<S J<HDB6<;4J<S 
< CBS6?9A<9 <AF9DA9F4 CD<69?< > 5B?PL<@ A4DGL9A<S@ 46FBDE><I CD46, C<D4F-
E>B@G <ECB?P;B64A<R <AHBD@4J<< < B5GE?B6?9AAB= <@ (C<D4FEF6B@) CBF9D9= <A-
69EF<J<= 6 QF< EH9DO;  

" D<E>< ;?BGCBFD95?9A<S F9IAB?B7<S@< < E6S;4AAO@< E J<HDB6<;4J<9= AB-
6O@< 6B;@B:ABEFS@<, E A9E4A>J<BA<DB64AAO@ <ECB?P;B64A<9@ KG:B= <AHBD@4-
J<<, E <ECB?P;B64A<9@ [2, E 29] KG:<I D9EGDEB6 < F. 8.  

� J9?B@ 6?<SA<9 J<HDB6<;4J<< BCD989?S9F, A4CD<@9D, 7DGCCO D<E>B6, B5G-
E?B6?9AAOI A4?<K<9@ </<?< CBS6?9A<9@ 6O;B6B6 FD9A84 J<HDB6<;4J<<, 6B;@B:-
AOI G7DB;, B5GE?B6?9AAOI QF<@< 6O;B64@<, 6B;@B:AOI BFD<J4F9?PAOI CBE?98-
EF6<= J<HDB6<;4J<<, E?B:ABEF9= C9D9IB84 > J<HDB6O@ F9IAB?B7<S@, CDB5?9@ < 
CD4>F<K9E>B7B CD<@9A9A<S J<HDB6OI F9IAB?B7<= < 8D. 

 �?S EA<:9A<S <?< Q?<@<A<DB64A<S 6E9I 7DGCC 6O89?9AAOI D<E>B6 A9B5IB-
8<@4 D4;D45BF>4 CDB7D4@@ GCD46?9A<S <@<. �A98D9A<9 QF<I CDB7D4@@ 6@9EF9 E 
8DG7<@< CDB7D4@@4@< GCD46?9A<S J<HDB6<;4J<9= A4 6E9I GDB6ASI Q>BAB@<K9E>B= 
< EBJ<4?PAB= :<;A< CB;6B?<F 6BECB?P;B64FPES CD9<@GM9EF64@< J<HDB6<;4J<< < 
6O69EF< A4J<BA4?PAGR Q>BAB@<>G < EBJ<4?PAGR EH9DG EFD4AO A4 8B?:AO= QHH9>-
F<6AO= GDB69AP 

 

1.3. %H9DO CD<@9A9A<S J<HDB6OI F9IAB?B7<= 

#D4>F<K9E>< 6 ?R5B@ B5M9EF69 (5<;A9E9) <ECB?P;GRF CRM, BA?4=A-E9D6<EO 8?S 
G84?9AAB= D45BFO, ID4A9A<S < D45BFO E >?<9AFE>B= 54;B=, GCD46?9A<S 5GI74?F9-
D<9= < FB64DAB7B GK9F4. �E9 5B?PL9 >B@C4A<= <ECB?P;GRF 5B?PL<9 84AAO9 < 4A4-
?<F<>G, BEAB64AAGR A4 A<I, KFB5O D4;6<64FP 5<;A9E < A4D4M<64FP >?<9AFE>GR 
54;G. 



 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

172 

 

 

�<47D4@@4 2 3 %H9DO CD<@9A9A<S J<HDB6OI F9IAB?B7<= 

#D98CBEO?>4@< BFD4E?96B= J<HDB6<;4J<< S6?SRFES 5B?PLB= B5N9@ <AHBD-
@4J<< >4> BEAB6AB7B BFD4E?96B7B D9EGDE4 (A4CD<@9D, 6 H<A4AEB6B@ E9>FBD9, 7BDB8-
E>B@ IB;S=EF69, ��)), 4 F4>:9 CBFD95ABEFP 6 <AAB64J<BAAOI D9L9A<SI, >BFBDO9 
@B7GF 5OFP A4=89AO A4 BEAB69 J<HDB6B= FD4AEHBD@4J<< < @B7GF CD<69EF< > BCF<-
@<;4J<< 5<;A9E-CDBJ9EEB6 6 BFD4E?<, EB>D4M9A<R D4EIB8B6 < CBS6?9A<R AB6OI 
<EFBKA<>B6 BFD4E?96OI 8BIB8B6. 

� B5D4;B64A<< <ECB?P;GRFES 748:9FO < CDB7D4@@O 8?S 8<EF4AJ<BAAB7B 
B5GK9A<S, CB87BFB6>< < 6OCB?A9A<S 8B@4LA<I ;484A<=, EBEF46?9A<S CD9;9AF4J<=, 
CDB7D4@@<DB64A<S < F6BDK9E><I ;484K.  

 
�<47D4@@4 3 3 %CDBE A4 J<HDB6O9 F9IAB?B7<< 6 DBEE<=E><I "' 

�<DFG4?PA4S < 8BCB?A9AA4S D94?PABEFP CB@B74RF ?GKL9 6BECD<A<@4FP @4F9-
D<4? < 89?4RF B5GK9A<9 5B?99 <AF9D4>F<6AO@. ��-4?7BD<F@O CB@B74RF E CDBHB-
D<9AF4J<9= < GK95AO@ CDBJ9EEB@. 
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�<47D4@@4 4 3 �A4?<; <ECB?P;B64A<S <AHBD@4J<BAAOI F9IAB?B7<= 6 B5D4;B64A<< 

 

�<47D4@@4 5 3 �?<SA<9 ��& A4 GK95AO= CDBJ9EE 
 

� @98<J<A9 J<HDB6O9 F9IAB?B7<< CB@B74RF 5OEFD99 A4IB8<FP AB6O9 ?9>4D-
EF64 < 64>J<AO, FBKA99 EF46<FP 8<47AB; 84:9 A4 D4AA<I EF48<SI, EB5<D4FP 4A4?<-
F<>G 8?S CDB7AB;<DB64A<S ;45B?964A<=, CDB6B8<FP BA?4=A->BAEG?PF4J<< < 84:9 
BC9D4J<< E CD<@9A9A<9@ AR < DB5BFB6. 

 

�<47D4@@4 6 3 �<A4@<>4 @<DB6B7B DOA>4 F9?9@98<J<AO, @?D8.8B??. 
 

�E97B 6 $BEE<< 775 CDB7D4@@AOI CDB8G>FB6 8?S @98<J<AO. !4 DOA>9 327 H<D@-

D4;D45BFK<>B6. 
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�<47D4@@4 7 3  98<J<AE>B9 CDB7D4@@AB9 B59EC9K9A<9 

� D9F9=?9 «J<HD4» GCDBM49F CDBJ9EE CB<E>4 < ;4>4;4 FB64DB6, GCD46?9A<S E>?4-
8B@ < 8BEF46>B=. �A4?<; CB6989A<S CB>GC4F9?9= < 84AAO9 B C9D9@9M9A<< CB FBD-
7B6O@ ;4?4@ CB@B74RF BCF<@<;<DB64FP CDBEFD4AEF6B @474;<A4. �B?BEB6O9 CB@BM-
A<>< < K4F-5BFO B5D454FO64RF ;4CDBEO E @4>E<@4?PAB= E>BDBEFPR, 4 BH?4=AB6O9 
@474;<AO G:9 A4K<A4RF D45BF4FP 59; >4EE < CDB846JB6 4 CD< CB@BM< >4@9D < 4?-
7BD<F@B6 D4ECB;A464A<S ?<J. 

 

�<47D4@@4 8 3 �AF9DA9F 6 :<;A< EB6D9@9AAB7B CB>B?9A<S 
 

� EH9D9 <E>GEEF64 < D4;6?9K9A<= J<HDB6O9 F9IAB?B7<< BF>DO64RF A9B7D4-
A<K9AAO9 6B;@B:ABEF< 8?S <7D, CB>GC>< < KF9A<S >A<7, CDBE?GL<64A<S @G;O>< < 
CDBE@BFD4 Full HD 6<89B BA?4=A, A4 EFD<@<A7B6OI E9D6<E4I. !9=DBE9F< GK4EF6GRF 
6 EB;84A<< @G;O><, :<6BC<E< < >A<7, 4 6<DFG4?PAO9 4>F9DO < @G;O>4AFO ;4@9ASRF 
A4EFBSM<I. 

!4 CDB<;6B8EF69 E CB@BMPR F9IAB?B7<= 46FB@4F<;<DGRF BF89?PAO9 ?<A<< 
< J9?O9 ;46B8O, D4;D454FO64RF AB6O9 @B89?< < @4F9D<4?O, E?98SF ;4 59;BC4EAB-
EFPR < Q>B?B7<9=, CDB7AB;<DGRF BF>4;O B5BDG8B64A<S, CD98BF6D4M4RF 5D4> < 
FD46@O, BCF<@<;<DGRF D45BK99 6D9@S < D9EGDEO. 
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�<47D4@@4 9 - ":<849@B9 6?<SA<9 D4;6<F<S F9IAB?B7<= <E>GEEF69AAB7B  
<AF9??9>F4 6 F9K9A<9 5 ?9F (2019-202477.) 

 

� B5M9C<F9 J<HDB6O9 F9IAB?B7<< GK4EF6GRF 6 E5BD9 < D4ECD989?9A<< ;4>4-
;B6, CD<7BFB6?9A<< 5?R8, >BAFDB?9 ;4 >B?<K9EF6B@ < EDB>4@< ID4A9A<S CDB8G>FB6 
< 84:9 CB@B74RF A4IB8<FP AB6O9 FBK>< E @4>E<@4?PAO@ FD4H<>B@. 

&BC-15 J<HDB6OI F9IAB?B7<= CB <FB74@ 2021 7B84 
�AEF<FGF EF4F<EF<K9E><I <EE?98B64A<= < Q>BAB@<>< ;A4A<= (�%�1�) !�' 

�,1 EBEF46<? D9=F<A7 E4@OI C9DEC9>F<6AOI J<HDB6OI F9IAB?B7<= ;4 2020 7B8. � 
CDBJ9EE9 CB87BFB6>< Q>EC9DFO <ECB?P;B64?< E<EF9@G <AF9??9>FG4?PAB7B 4A4?<;4 
5B?PL<I 84AAOI iFORA, >BFBD4S EB89D:<F 5B?99 500 @?A 8B>G@9AFB6: A4GKAO9 
CG5?<>4J<<, 4A4?<F<>4 DOA>B6, 8B>?48O @9:8GA4DB8AOI BD74A<;4J<=, CD46B6O9 
8B>G@9AFO < 8D. 

&BC-15 A4<5B?99 ;A4K<@OI F9IAB?B7<=: 
ø �?G5B>B9 B5GK9A<9. 
ø %69DFBKAO9 A9=DBE9F<. 
ø �B@CPRF9DAB9 ;D9A<9. 
ø "5GK9A<9 E CB8>D9C?9A<9@. 
ø "5D45BF>4 9EF9EF69AAB7B S;O>4. 
ø �9EC<?BFAO9 46FB@B5<?<. 
ø $9>GDD9AFAO9 A9=DBE9F<. 
ø &D4AEH9DAB9 B5GK9A<9. 
ø �9A9D4F<6AO9 EBEFS;4F9?PAO9 E9F<. 
ø %<EF9@O CB889D:>< CD<ASF<S D9L9A<=. 
ø %@4DF->BAFD4>FO. 
ø $4ECB;A464A<9 D9K<. 
ø �64AFB6O= >B@CPRF9D. 
ø (989D4F<6AB9 B5GK9A<9. 
ø �6FBAB@A4S DB5BFBF9IA<>4. 
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�68445<>5 6?8O=85 D4768F8O F5E=>?>789 8E>GEEF65==>7> 
8=F5??5>F4 6 F5G5=85 5 ?5F (2019-202477.)

�87=5E/>><?4=8O/D74=874F8O D5E?>=45=F4 �=4GEFD8O D5E?>=45=F4
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�4> 6<8AB <; D9=F<A74, CB846?SRM99 5B?PL<AEF6B F9IAB?B7<= <@99F BFAB-
L9A<9 > <E>GEEF69AAB@G <AF9??9>FG, A9=DBE9FS@ < @4L<AAB@G B5GK9A<R. !B QFB 
84?9>B A9 98<AEF69AA4S EH9D4, >BFBD4S BCD989?S9F D4;6<F<9 F9IAB?B7<= E97B8AS. 

 

�<47D4@@4 10 3 #9DEC9>F<6O J<HDB6OI F9IAB?B7<= < F9IAB?B7<K9E><I CB8IB8B6 

1.4. �?RK96O9 J<HDB6O9 F9IAB?B7<< ))I 69>4 
7 1: �48:9FO 

%@4DFHBAO B5N98<A<?< 6 E959 C9DEBA4?PAO= >B@CPRF9D < F9?9HBA, EF46 
6@9EF<?<M9@ 8?S 89ESF>B6 J<HDB6OI F9IAB?B7<=. % <I CB@BMPR @O 7B6BD<@, B5-
@9A<649@ES EBB5M9A<S@<, C<L9@ C<EP@4, E?GL49@ @G;O>G, 89?49@ HBFB < 6<89B. 

#9D6O= �#� Nokia CBS6<?ES 6 1996 7B8G, C9D6O= E@4DFHBA Ericsson 4 6 
2000-@. !B A4EFBSMGR D96B?RJ<R EB69DL<? iPhone, 6C9D6O9 CD98EF46?9AAO= 6 
2007-@: E F9I CBD 6E9 E@4DFHBAO CBEF9C9AAB C9D9L?< A4 E9AEBDAO9 8<EC?9< 59; 
EF<?GEB6, 4 KGFP CB;:9 CBS6<?<EP < C?4AL9FO 4 E6B97B DB84 CDB@9:GFBKAB9 ;69AB 
@9:8G E@4DFHBAB@ < ABGF5G>B@. �<LP ;4 2020 7B8 6 @<D9 5O?B CDB84AB E6OL9 1,3 
@?D8 E@4DFHBAB6, 4 FDB=>G ?<89DB6 A4 DOA>9 EBEF46?SRF Samsung, Apple < Xiaomi. 

7 2: �AF9DA9F 69M9= (Internet of Things, IoT) 

�AF9DA9F 69M9= 3 QFB F9IAB?B7<S, >BFBD4S CB;6B?S9F B5N98<ASFP E9AEBDO, 
748:9FO, 5OFB6GR F9IA<>G < 84:9 46FB@B5<?< 6 98<AGR E9FP CD< CB@BM< 59ECDB-
6B8AB= E6S;<. �E9@< QF<@< GEFDB=EF64@< @B:AB GCD46?SFP CD< CB@BM< CD<?B:9-
A<= < B5N98<ASFP <I 6 D4;ABB5D4;AOI 46FB@4F<K9E><I EJ9A4D<SI 3 A4CD<@9D, 
GCD46?SFP ;46B8E><@ B5BDG8B64A<9@. #B 84AAO@ A4 >BA9J 2020 7B84, > <AF9DA9FG 
69M9= 6 @<D9 5O?B CB8>?RK9AB 11,7 @?D8 GEFDB=EF6, 4 K9D9; CSFP ?9F QF4 J<HD4 
6OD4EF9F 8B 30 @?D8. �B?PL<9 C9DEC9>F<6O 8?S IoT BF>DO649F AB6O= EF4A84DF 59E-
CDB6B8AB= E6S;< 3 5G. % 97B CB@BMPR 84AAO9 @B:AB C9D98464FP 5OEFD99, 59; E5B96 
< E @<A<@4?PAO@< ;489D:>4@<, CB8>?RK4S 9M9 5B?PL9 GEFDB=EF6. 

7 3: �9ECDB6B8AB= <AF9DA9F, Wi-Fi 6 < 5G 

 B5<?PAO= <AF9DA9F ;4DB8<?ES 9M9 6 1991 7B8G, 4 59ECDB6B8AB= EF4A84DF 
Wi-Fi 5O? EB;84A 6 1998-@, 6 46EFD4?<=E>B= ?45BD4FBD<< D48<B4EFDBAB@<< CSIRO. 
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%CGEFS 5B?99 20 ?9F > <AF9DA9FG CB8>?RK9AO CD4>F<K9E>< 6E9 Q?9>FDBAAO9 GEFDB=-
EF64. &9C9DP CBS6<?<EP AB6O9 F9IAB?B7<< 6OEB>BE>BDBEFAB= E6S;<: 5G < Wi-Fi 6. 

5G CD98BEF46?S9F L<DB>BCB?BEAGR @B5<?PAGR E6S;P A4 6OEB>B= E>BDBEF< < E @<-
A<@4?PAB= ;489D:>B= E<7A4?4 3 6E97B 132 @E. #B 84AAO@ Accenture, 6 5?<:4=L9@ 
5G8GM9@ E CB@BMPR 5G @B:AB 5G89F CB8>?RK<FP 8B 1 @?A GEFDB=EF6 A4 1 >6. >@.  

%BFDG8A<>< 5B?PL<AEF64 >B@C4A<= E@B7GF B>BAK4F9?PAB C9D9=F< A4 G84?9A-
AGR D45BFG < 5OEFD99 CD<A<@4FP D9L9A<S, BEAB6O64SEP A4 4A4?<F<>9 CBFB>B6OI 
84AAOI. 

«"5OKAO=» Wi-Fi D45BF49F A4 K4EFBF4I 2,4 < 5 ��J, 4 Wi-Fi 6 8B546<F > A<@ 
AB6GR 4 6 ��J. 1FB CB@B:9F GE>BD<FP C9D984KG 84AAOI A4 @B5<?PAOI GEFDB=-
EF64I 8B 2 �5/E9>, < E89?4FP 99 5B?99 EF45<?PAB=. #9D6O9 316 @?A @B5<?PAOI 
GEFDB=EF6 E CB889D:>B= Wi-Fi 6E CBS6SFES G:9 6 2021 7B8G. 

7 4: �9EC<?BFAO9 46FB@B5<?< 

�9EC<?BFAO9 E<EF9@O E97B8AS <ECB?P;GRF 6 F4>E<, B5M9EF69AAB@ FD4AE-
CBDF9, 8DBA4I < 46<4J<<. !4 A<I 6B;?474RF A489:8O >4> A4 E4@O= D9AF459?PAO= 
>B@@9DK9E><= FD4AECBDF < E4@O= 59;BC4EAO= ?<KAO=. #B>4 9M9 A4 A4L<I 8BDB74I 
A9F CB?ABEFPR 46FBAB@AOI @4L<A, >BFBDO9 @B7GF 86<74FPES 45EB?RFAB A9;46<-
E<@B BF K9?B69>4 (BA< 5O64RF D4;AB7B GDB6AS 46FBAB@ABEF<).  

!B 6 A9>BFBDOI LF4F4I %,� < 4;<4FE><I EFD4A4I G:9 @B:AB 6O;64FP 59EC<-
?BFAB9 F4>E<. �?46AB9, KFB E9=K4E E89D:<649F D4ECDBEFD4A9A<9 F9IAB?B7<<, - QFB 
;4>BAO: A9 6E9 7BEG84DEF64 7BFB6O 6OCGE>4FP 59EC<?BFA<>< A4 8BDB7< B5M97B 
CB?P;B64A<S < CB>4 A9 8B >BAJ4 CBA<@4RF, >4> <I D97G?<DB64FP. 

�A98D9A<9 5G CB;6B?<F B5N98<A<FP E<EF9@O GCD46?9A<S 59EC<?BFAO@< 46-
FB@B5<?S@< E 7BDB8E>B= <AHD4EFDG>FGDB=: 8BDB74@<, E69FBHBD4@<, 8BDB:AO@< 
;A4>4@< < C4D>B6>4@<. 

7 5: �E>GEEF69AAO= <AF9??9>F < @4L<AAB9 B5GK9A<9 
+4M9 6E97B CB8 «<E>GEEF69AAO@ <AF9??9>FB@» CB8D4;G@964RF ?R5O9 4?7B-

D<F@O, >BFBDO9 D9L4RF >4><9-?<5B ;484K< A9;46<E<@B BF K9?B69>4: CDB<;6B8SF 
E?B:AO9 6OK<E?9A<S, D4ECB;A4RF <;B5D4:9A<S < D9KP, EB5<D4RF < B5D454FO64RF 
@4EE<6O 84AAOI. !B A4EFBSM<= «<E>GEEF69AAO= <AF9??9>F» - FBF, KFB A9 FB?P>B 
E4@ D9L49F ;484K<, AB < EF46<F AB6O9, E4@ CD<A<@49F D9L9A<S < 6OIB8<F ;4 D4@>< 
E6B<I <;A4K4?PAOI 6B;@B:ABEF9=. 

+FB5O �� @B7 89=EF6B64FP E4@BEFBSF9?PAB, CD<@9ASRF CDB86<AGFO9 4?7B-
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AO@ CD98CD<SF<S@, 698GM<@ E6BR 89SF9?PABEFP 6 EH9D9 IT. �G;O EFD4AO 8B?:AO 
G69?<K<64FP B5N9@ 6OCGE>49@OI EC9J<4?<EFB6 6 EH9D9 >B@CPRF9DAOI F9IAB?B7<=. 



 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

183 

 

� $BEE<< B59EC9K9A<9 D4ECDBEFD4A9A<S J<HDB6OI F9IAB?B7<= S6?S9FES B8-
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A4@9K49FES DBEF D4EIB8B6 5R8:9F4 $BEE<=E>B= (989D4J<< A4 D4;D45BF>G «E>6B;-
AOI» J<HDB6OI F9IAB?B7<=, 8B 2024 7. <; H989D4?PAB7B 5R8:9F4 5G8GF 6O89?9AO 
282 @?8D. DG5. 

� J9?SI EF<@G?<DB64A<S ECDBE4 7D4:84A < 5<;A9E4 A4 J<HDB6O9 F9IAB?B7<< 
64:AB A9 B7D4A<K<64FPES @9D4@< CDS@B= H<A4AEB6B= CB889D:><, I4D4>F9DAB= 8?S 
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L<DB><= BI64F K4EFAOI >B@C4A<=.  
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 "FEF464A<9 $BEE<< CB F9@C4@ < @4ELF454@ J<HDB6<;4J<< BF D4;6<FOI EFD4A 
@B:9F CD<69EF< > FB@G, KFB BA4 B>4:9FES 6 EFBDBA9 BF A4GKAB-F9IA<K9E>B7B CDB-
7D9EE4.  

1FB KD964FB E?98GRM<@< G7DB;4@<: 
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#B 84AAO@ BFK9F4 McKinsey «*<HDB64S $BEE<S: AB64S D94?PABEFP» CB >B?<-
K9EF6G CB?P;B64F9?9= <AF9DA9F4 $BEE<S ;4A<@49F 1 @9EFB 6 �6DBC9 < 6 3 6 @<D9 (87 
@?A K9?B69>). %B7?4EAB EF4F<EF<>9 $BEEF4F4, % 2017 CB 2022 7B8O K<E?B 8B@4LA<I 
IB;S=EF6, <@9RM<I 8BEFGC > <AF9DA9FG, 6ODBE?B E 68,4% 8B 94,8% $BEE<S ;4A<@49F 
2 @9EFB 6 @<D9 CB E4@O@ A<;><@ J9A4@ A4 <AF9DA9F < @B5<?PAGR E6S;P. 

�B?<K9EF6B CB?P;B64F9?9= CBDF4?B6 7BEG84DEF69AAOI < @GA<J<C4?PAOI 
GE?G7 G69?<K<?BEP 6 864 D4;4 FB?P>B ;4 B8<A 2016 7B8 < 8BEF<7?B 40 @?A. K9?B69>. 
�?46AO@< CD<K<A4@< BFEF464A<S D4;6<F<S $BEE<< BF @<DB6OI ?<89DB6 J<HDB6B= 
Q>BAB@<>< S6?SRFES E?98GRM<9:  

ý B7D4A<K9AAO9 6AGFD9AA<9 ;4FD4FO A4 HBD@<DB64A<9 J<HDB6B= Q>BAB-
@<>< 6 D4;@9D9 1,9-2,0% BF ��# EFD4AO, KFB 6 2-3 D4;4 A<:9, K9@ 6 EFD4A4I �6DB-
C9=E>B7B EBR;4 < %,�;  

ý 8B?S BD74A<;4J<= < >B@C4A<=, <@9RM<I <AF9DA9F-E4=FO, 6 2 D4;4 A<:9, 
K9@ 6 C9D98B6OI EFD4A4I CB D4;6<F<R J<HDB6OI F9IAB?B7<=; 
A98BEF4FBKA4S 4>F<6ABEFP 7D4:84A 6 K4EF< CB?GK9A<S 7BEG84DEF69AAOI 
GE?G7 CBED98EF6B@ Q?9>FDBAAB7B B5D4M9A<S K9D9; <AF9DA9F. 
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$<EGAB> 9 3 1HH9>FO D4;6<F<S J<HDB6B= Q>BAB@<>< 

 

3 *�($"��3 &$�!%("$ �*�3 %"*���0!"� %(�$/ 

 

 � A4EFBSM99 6D9@S B8AB= <; CDB5?9@ EB6D9@9AAB7B @<D4 S6?S9FES EB69DL9A-
EF6B64A<S EBJ<4?PAB= E<EF9@O. 1F4 CDB5?9@4 4>FG4?PA4, CBE>B?P>G 59; QHH9>F<6-
AB7B HGA>J<BA<DB64A<S QFB= E<EF9@O EF45<?PABEFP < CDB7D9EE A9 <@9RF @9EF4 6 
EBJ<4?PAB= ED989. 

 
$<EGAB> 10 3 *<HDB64S FD4AEHBD@4J<S 6 $BEE<< 

 

 #D<@9A9A<9 <AHBD@4J<BAAOI F9IAB?B7<= 6 EBJ<4?PAB= EH9D9 4 QFB A4<5B-
?99 QHH9>F<6AO= @9FB8 D9L9A<S QFB= CDB5?9@O. 1F< F9IAB?B7<< B5?484RF Q?4-
EF<KABEFPR, ?<>6<8ABEFPR < CD<ECBE45?<649@BEFPR > 6B;89=EF6<S@ 6A9LA9= 
ED98O. 
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 � IB89 @B89DA<;4J<< EBJ<4?PAB= ED98O <AHBD@4J<BAAO9 F9IAB?B7<< CD98-
EF46?SRF EB5B= BEAB6AB= HGA84@9AF [18, EFD.7 ]  B5M9EF64, F4> >4> E <I CB@BMPR 
@B:AB G?GKL<FP < 46FB@4F<;<DB64FP CDBJ9EEO B5D45BF>< 84AAOI <AHBD@4J<<, >B-
FBDO9 6 CBE?98A<9 7B8O ;4A<@4RF ;A4K<@B9 @9EFB 6 :<;A9AAB@ CDBJ9EE9 K9?B69-
K9E>B7B B5M9EF64.  

!4EF4?B F4>B9 6D9@S, >B784 K9?B69> 59; EB6D9@9AAOI F9IAB?B7<= G:9 A9 @B-
:9F B5B=F<EP A< 8AS < 84:9 CDBEFB 6O=F< <; 8B@4, F4> >4> 6 CB6E98A96AB= :<;A< 
?R8< CB?GK4RF 5B?PLB9 >B?<K9EF6B <AHBD@4J<< [20, EFD.4] ;4 B8<A 89AP, >BFBDGR 
;4C<EO64RF < ABESF E EB5B= 6 F9?9HBA4I, ABGF5G>4I < F. C. 

 
$<EGAB> 11 3 *<HDB6B= >GD4FBD 

 

 �AHBD@4J<BAAO9 F9IAB?B7<< CD98EF46?SRF C9D98 7DS8GM<@ CB>B?9A<9@ 
@AB:9EF6B C9DEC9>F<6, A4CD<@9D, F4><I >4>: L<DB>B9 CD<@9A9A<9 ;A4A<=, D4;?<K-
AOI 84AAOI < @4F9D<4?B6. �R8S@ CD<IB8<FES 484CF<DB64FPES 6 GEB69DL9AEF6B64A-
AB= EBJ<4?PAB= ED989. �U CBF9AJ<4?PABEFP < F9A89AJ<R E4@BD4;6<F<S 6 BEAB6AB@ 
CD98EF46?SRF E CB@BMPR 86GI H4>FBDB6 4 QFB <AHBD@4J<S < A4GKAO9 ;A4A<S.  

�6989A<R <AHBD@4J<BAAOI F9IAB?B7<= 6 B5D4;B64A<9, A4CD<@9D, 6 HBD@<-
DB64A<< B5M97B B5D4;B64F9?PAB7B GK4EF>4, G69?<K<649FES AG:84 ?R89= 6 >B@@G-
A<>4J<<, < CD<B5D9F9A<< 8BEFGC4 > B5M<@ A969M9EF69AAO@ D9;9D64@, BEB;A4A<< 
< B5D45BF>9 A9@4?B7B >B?<K9EF64 <AHBD@4J<<, QFB@G ECBEB5EF6GRF B5N98<A9AAO9 
@<DB6O9 <AHBD@4J<BAAO9 E<EF9@O.%B6D9@9AAB9 B5M9EF6B A4;O64RF <AHBD@4J<-
BAAO@, F4> >4> 5B?PL4S K4EFP A4E9?9A<S ;4A<@49FES D4;D45BF>B=, EBID4A9A<9@, B5-
D45BF>B=, D94?<;4J<9= <AHBD@4J<< < ;A4A<=. �AHBD@4J<BAAB9 B5M9EF6B 4 QFB 
6OEB>BD4;6<FB9 B5M9EF6B, <ECB?P;GRM99 <AHBD@4J<BAAO9 F9IAB?B7<<, E G?GK-
L9AAO@< <AHD4EFDG>FGD4@<, >BFBDO9 ECBEB5EF6GRF CDB<;6B8EF6G <AHBD@4J<BA-
AOI D9EGDEB6 < B59EC9K<64RF 8BEFGC > <AHBD@4J<<. � )) 69>4 (E9D98<A4 60-I 7B-
8B6) 6 3CBA<< 6B;A<> E4@ F9D@<A «<AHBD@4J<BAAB9 B5M9EF6B», A4 >BFBDB@ 5O?4 
BEAB64A4 D45BF4 EC9J<4?<;<DB64AAB= 7DGCCO CB A4GKAO@, F9IA<K9E><@ < Q>BAB-
@<K9E><@ 4A4?<;4@. 1F4 7DGCC4 EB;8464?4EP CD46<F9?PEF6B@ EFD4AO «6BEIB8SM97B 
EB?AJ4» 8?S FB7B, KFB5O 6OD45BF4FP @9FB8O GEB69DL9AEF6B64A<S Q>BAB@<>< 6 
3CBA<<. 
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$<EGAB> 12 3 #9D9IB8 > J<HDB6B@G CD46<F9?PEF6G 
 

 %C9J7DGCC4, EHBD@G?<DB646L4S < CD98?B:<6L4S QFB A4;64A<9, <EFB?>B64?4, 
KFB BAB 84UF FBKAB9 BCD989?9A<9 EBJ<G@4, 6 D4;ABB5D4;<< >BFBDB7B D4ECDBEFD4AS-
9FES <AHBD@4J<S 6OEL97B >4K9EF64, < <@9RFES 6E9 A48?9:4M<9 ED98EF64 8?S 99 EB-
ID4A9A<S, C9D9D4ECD989?9A<S < D94?<;4J<<. [11, E.19] �R8< < BD74A<;4J<<, ;4<AF9-
D9EB64AAO9 >4>B=-?<5B <AHBD@4J<9=, @B7GF FD95B64FP CB?GK9A<S 8?S E95S E6989-
A<=. 1F< E6989A<S D4ECDBEFD4ASRFES BK9AP ?97>B, 4 7?46AB9 5OEFDB < >4:8O= @B-
:9F CB?GK<FP <I 6 G8B5AB= 8?S E95S HBD@9. 

 
$<EGAB> 13 3 1?9@9AFO Q?9>FDBAAB7B CD46<F9?PEF64 

 

#B?P;B64FPES <AHBD@4J<BAAO@< GE?G74@< E9=K4E @B:9F >4:8O=, F4> >4> <I 
EFB<@BEFP A96OEB>4 < 8BEFGCA4.  

�AHBD@4J<BAAO9 F9IAB?B7<< 6 EBJ<4?PAB= ED989 A4 E97B8ASLA<= 89AP 
CD98BEF46?SRF: 
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 1) E5BD, A4>BC?9A<9 EB5OF<= < EF4F<EF<K9E>B= <AHBD@4J<< B5 B5M9EF69A-
AOI E6S;SI < D4;6<F<<, EBJ<4?PAB@ EBEF469 A4E9?9A<S, 6B;@B:ABEF< EBJ<4?PAB= 
<AHD4EFDG>FGDO, D9;G?PF4F<6ABEF< CD98BEF46?S9@OI @9D B5M9EF69AAB= BID4AO, 
>?4EE4I < E?BSI A4E9?9A<S, AG:84RM<IES 6 BEB5B@ 6A<@4A<<;  

2)  EBID4A9A<9 84AAOI 6 F4>B@ 6<89, >BFBDO= CD98BEF46?S? 5O ?97>B9 < 5OEF-
DB9 A4IB:89A<9, E6B96D9@9AAB9 B5AB6?9A<9 < CD98NS6?9A<9 84AAOI CB @9D9 A48B5-
ABEF<;  

3) EBCBEF46?9A<9 CB>4;4F9?9= 89=EF6<F9?PAOI EBJ<4?PAOI CDBJ9EEB6 E CB>4-
;4F9?PAO@< B5D4;J4@< B5M9EF69AAB7B 6BECDB<;6989A<S A4E9?9A<S, GK<FO64S E>B-
DBEFP <I CD9B5D4;B64A<=;  

4) 6;4<@B89=EF6<9 B5M97BEG84DEF69AAOI, B5M9BFD4E?96OI < B5?4EFAOI EB-
EF46B6 <EE?98B64A<= D4;6<F<S 89SF9?PABEF< EBJ<4?PAB= ED98O; QHH9>F<6AB9, E6B9-
6D9@9AAB9 < CB?AB9 CD98BEF46?9A<9 84AAOI < <AHBD@4J<< 6 CB?B:9AAB@ 6<89 
GCD46?SRM<@ D4;?<KAOI GDB6A9= [26]. 

 
$<EGAB> 14 3 �AHBD@4J<BAA4S >G?PFGD4 

 

 $B?P Q?9@9AF4 < HGA>J<< <AHBD@4J<BAAB7B B5M9EF64 <7D4RF <AHBD@4J<-
BAAO9 F9IAB?B7<<. (GA>J<S 6 BEAB6AB@ A4CD46?9A4 A4 ID4A9A<9, BCF<@<;4J<R, 
EF45<?<;<DB64A<9 < GEB69DL9AEF6B64A<9 E<EF9@O D97G?<DB64A<S B5M9EF64 AB6OI 
E9F9=. 

 �B?7B9 6D9@S E CB@BMPR FD48<J<= < B5OK496, >G?PFGDAOI B5D4;JB6 < ABD@, 
A4 BEAB69 CD46<? < CD98C<E4A<= C9D98464?<EP <; CB>B?9A<S 6 CB>B?9A<9 <AHBD@4-
J<S < ;A4A<S.  

!4 84AAO= @B@9AF @O CD98BEF46?S9@ QFG D45BFG F9IAB?B7<S@. "A< D4A:<-
DGRF 5B?PLB9 >B?<K9EF6B <AHBD@4J<< A4 6E9@<DAB@, B5?4EFAB@ < @9EFAB@ GDB6-
ASI, 4 F4>:9 <@9RF B7DB@AB9 ;A4K9A<9 6 HBD@<DB64A<< F9IA<>< < 9U EFDG>FGDO, 6 
G69?<K9A<< ;A4K9A<S CDB7D9EE4 < 8<A4@<KAB BI64FO64RF B7DB@AO9 B5?4EF< EBJ<-
4?PAB=, CB?<F<K9E>B= < >G?PFGDAB= :<;A<, 6 FB@ K<E?9 8B@4LA<= 5OF, D4;6?9K9-
A<S < 8BEG7 [13, E.94].  
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� EB6D9@9AAB@ @<D9 6ER :<;A989SF9?PABEFP K9?B69K9EF64 A96B;@B:AB CD98-
EF46<FP 59; <ECB?P;B64A<S >B@CPRF9DAB= F9IA<><. 1F< F9IAB?B7<< EF4?< CDB8G>-
F<6AO 6B 6E9I :<;A9AAOI CDBJ9EE4I K9?B69>4. +9?B69K9E>B9 B5M9EF6B A9<;59:AB 
6IB8<F 6 <AHBD@4J<BAAGR QDG. �9E <AHBD@4J<BAAB= Q>BAB@<>< CBEFBSAAB G69?<-
K<649FES. "EB59AAB > ;A4K<F9?PAO@ CDB5?9@4@ BFABE<FES CDB7D9EE < 66989A<9 AB-
69=L<I <AHBD@4J<BAAOI F9IAB?B7<= 6B 6E9 B5?4EF< B5M9EF69AAB= :<;A< ?R89=.  

 
$<EGAB> 14 3 'EB69DL9AEF6B64A<9 >4K9EF64 :<;A< 7D4:84A 

 

'EB69DL9AEF6B64A<9 >B@CPRF9DAOI F9IAB?B7<= CB;6B?<?B K9?B69>G CB-
8B=F< > 6E9@<DAB= CDB5?9@9 <AHBD@4F<;4J<<, E6S;4AAB= E <AF97D4J<BAAO@< CDB-
J9EE4@<, >BFBDO9 5OEFDB 6B;D4EF4RF < CDBA<>4RF 6B 6E9 EH9DO :<;A989SF9?PAB-
EF< [4, E.91].  

!4 84AAO= @B@9AF <AHBD@4J<BAAO9 F9IAB?B7<< 7DGCC<DGRF CB A9E>B?P><@ 
CB>4;4F9?S@:  

1. #B ECBEB54@ CBEFDB9A<S >B@CPRF9DAB= E9F<:  
4) �B>4?PAO9 (A9E>B?P>B >B@CPRF9DB6 E6S;4AO @9:8G EB5B=);  
5)  AB7BGDB6A96O9 (E9F< D4;AOI GDB6A9= CB8K<A9AO 8DG7 8DG7G); 
 6) $4ECD989?9AAO9 (E9F< 46FB@4F<;<DB64AAOI 54A>B6 84AAOI, A4CD<@9D, 

54A>B6E><9, A4?B7B6O9 < 8D. E?G:5O).  
2. #B 6<8G F9IAB?B7<< B5D45BF>< <AHBD@4J<< (6 CDB7D4@@AB@ 4EC9>F9):  
4) &9>EFB64S B5D45BF>4;  
5) 1?9>FDBAAO9 F45?<JO;  
6) �6FB@4F<;<DB64AAO9 54A>< 84AAOI;  
7) "5D45BF>4 7D4H<K9E>B= <AHBD@4J<<;  
8)  G?PF<@98<=AO9 E<EF9@O;  
9) �DG7<9 E<EF9@O (Q>EC9DFAO9, E<EF9@O CDB7D4@@<DB64A<S, <AF97D<DB64A-

AO9 C4>9FO). 
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 3. #B F<CG CB?P;B64F9?PE>B7B <AF9DH9=E4 (F. 9. E FBK>< ;D9A<S 6B;@B:ABEF9= 
8BEFGC4 CB?P;B64F9?S > <AHBD@4J<BAAO@ < 6OK<E?<F9?PAO@ D9EGDE4@):  

4) % >B@4A8AO@ <AF9DH9=EB@ 3 CB?P;B64F9?P CB849F >B@4A8O >B@CPRF9DG, 4 
FBF 6OCB?AS9F <I < 6O849F D9;G?PF4F CB?P;B64F9?R. �B@4A8AO= <AF9DH9=E D94?<-
;G9FES 6 6<89 C4>9FAB= F9IAB?B7<< < F9IAB?B7<< >B@4A8AB= EFDB><.  

5) % WIMP-<AF9DH9=EB@ (Window 3 B>AB, Image 3 >4DF<A>4, Menu 3 @9AR, 
Pointer 3 G>4;4F9?P) 3 6989A<9 8<4?B74 E CB?P;B64F9?9@ E CB@BMPR 7D4H<K9E><I 
B5D4;B6 3 @9AR, B>BA, 8DG7<I Q?9@9AFB6. #D<@9DB@ <AHBD@4J<BAAOI F9IAB?B7<= 
E WIMP <AF9DH9=EB@ S6?S9FES BC9D4J<BAA4S E<EF9@4 MS Windows. 6) % SILK-<A-
F9DH9=EB@ (Speech 3 D9KP, Image 3 >4DF<A>4, Language 3 S;O>, Knowledge 3 ;A4A<9). 
"A A4<5B?99 CD<5?<:9A > B5OKAB=, K9?B69K9E>B= HBD@9 B5M9A<S. � D4@>4I QFB7B 
<AF9DH9=E4 <89F «D4;7B6BD» K9?B69>4 < >B@CPRF9D4. $4;AB6<8ABEF< SILK 3 <AF9D-
H9=E A4 BEAB69 D9K96B= (>B@4A8O CB84RFES 7B?BEB@ CGF9@ CDB<;A9E9A<S EC9J<-
4?PAOI ;4D9;9D6<DB64AAOI E?B6 3 >B@4A8) < 5<B@9FD<K9E>B= F9IAB?B7<< (8?S 
GCD46?9A<S >B@CPRF9DB@ <ECB?P;G9FES 6OD4:9A<9 ?<J4 K9?B69>4, A4CD46?9A<9 97B 
6;7?S84, D4;@9D ;D4K>4, D<EGAB> D48G:AB= B5B?BK>< 7?4;, BFC9K4F>< C4?PJ96 < 8DG-
74S GA<>4?PA4S <AHBD@4J<S).  

 
$<EGAB> 15 3 �AHBD@4J<BAAO9 F9IAB?B7<<, B>DG:4RM<9 ?R89= 

 

�;B5D4:9A<S EK<FO64RFES E J<HDB6B= 6<89B>4@9DO, 4 ;4F9@ E CB@BMPR EC9-
J<4?PAOI CDB7D4@@ D4ECB;A464A<S B5D4;B6 <; QFB7B <;B5D4:9A<S 6O89?SRFES >B-
@4A8O.  

4. #B B5?4EF< GCD46?9A<S EBJ<4?PAB-Q>BAB@<K9E><@ CDBJ9EEB@: 
ý 54A>B6E><9; 
ý A4?B7B6O9;  
ý H<A4AEB6O9;  
ý EFD4IB6O9; 
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ý GCD46?9A<S FBD7B6?9=; 
ý GCD46?9A<S CDB<;6B8EF6B@ < F. 8. [5.E.229]. 
 !4 E97B8ASLA<= 89AP B5A4DG:<649FES A4CD46?9A<9 > EB98<A9A<R D4;AOI 

6<8B6 <AHBD@4J<BAAOI F9IAB?B7<= 6 J9?GR >B@CPRF9DAB-F9IAB?B7<K9E>GR EB6B-
>GCABEFP, >BFBDB= CD<E6B<?< F9D@<A <AF97D<DB64AAB= E<EF9@O.  

�A4K<@GR DB?P 6 A9= <7D4RF ED98EF64 F9?9>B@@GA<>4J<<, >BFBDO9 B59EC9-
K<64RF A9 FB?P>B KD9;@9DAB B5L<DAO= F9IAB?B7<K9E><= CBF9AJ<4? 46FB@4F<;<DB-
64A<S 48@<A<EFD4F<6AB= 89SF9?PABEF<, AB < S6?SRFES HGA84@9AFB@ BEAB64A<S E4-
@OI D4;?<KAOI B5M9E9F96OI D4;AB6<8ABEF9= <AHBD@4J<BAAOI F9IAB?B7<=. &9?9-
>B@@GA<>4J<BAAO9 F9IAB?B7<< B59EC9K<64RF Q?9>FDB8<EF4AJ<BAAB9 CD98BEF46-
?9A<9 <AHBD@4J<< A4 54;<EAOI E9FSI < AB69=L<I F9IA<K9E><I @9FB84I >B@@GA<-
>4J<<.  

�4:AGR F9A89AJ<R 6 <I CDB7D9EE9 EBEF46?SRF: CDBJ9EEO EB98<A9A<S @9EF-
AOI, D97<BA4?PAOI < 6E9@<DAOI >B@CPRF9DAOI E9F9=. 1F< CDBJ9EEO B>4;O64RF 
;A4K<F9?PAB9 6?<SA<9 A4 B5NU@O Q>BAB@<K9E>B7B D4;6<F<S, 89SF9?PABEFP BD74A<-
;4J<= < H<D@. 1FB B5N98<A9A<9 CDB<EIB8<F 5?47B84DS D4ECDBEFD4A9A<R F9IAB?B-
7<< E9F< �AF9DA9F >4> A4<5B?99 G8B5AB7B ED98EF64 6;4<@B89=EF6<S D4;?<KAOI <A-
HBD@4J<BAAOI E<EF9@. %B6D9@9AAO= C9D<B8 D4;6<F<S EB6D9@9AAB7B B5M9EF64 I4-
D4>F9D<;G9F CDBJ9EE <AHBD@4F<;4J<<. 

 
$<EGAB> 16 3 �A8GEFD<S F9IAB?B7<= 

 

 �AHBD@4F<;4J<S B5M9EF64 3 QFB 7?B54?PAO= EBJ<4?PAO= CDBJ9EE, BEB59A-
ABEFP >BFBDB7B EBEFB<F 6 FB@, KFB 8B@<A<DGRM<@ 6<8B@ 89SF9?PABEF< 6 EH9D9 B5-
M9EF69AAB7B CDB<;6B8EF64 S6?S9FES E5BD, A4>BC?9A<9, CDB8GJ<DB64A<9, B5D45BF>4, 
ID4A9A<9, C9D984K4 < <ECB?P;B64A<9 <AHBD@4J<<, BEGM9EF6?S9@O9 A4 BEAB69 EB-
6D9@9AAOI ED98EF6 @<>DBCDBJ9EEBDAB= < 6OK<E?<F9?PAB= F9IA<><, 4 F4>:9 A4 54;9 
D4;ABB5D4;AOI ED98EF6 <AHBD@4J<BAAB7B B5@9A4 [6, E.190]. 



 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

195 

 

$4;6<F<9 @<DB6B= A4G>< CB>4;4?B, KFB 6 A4EFBSM99 6D9@S K9?B69K9EF6B :<6UF 
6 C9D<B8 F4> A4;O649@B7B <AHBD@4J<BAAB7B 6;DO64, >B784 B5NU@ ;A4A<=, A4>4C?<-
649@O= J<6<?<;4J<9= 6 IB89 E6B97B D4;6<F<S, G864<649FES >4:8O9 10 ?9F, 4 CB A9-
>BFBDO@ BJ9A>4@, G:9 6 E4@B9 5?<:4=L99 6D9@S 3 QFB G86B9A<9 5G89F CDB<EIB8<FP 
>4:8O9 5 ?9F. 

 1FB B;A4K49F, KFB EF4AB6<FES A96B;@B:AO@ ;4 BFABE<F9?PAB >BDBF><= C9-
D<B8 B5GK9A<S B;A4>B@<FP B5GK49@B7B 84:9 E @4?B= K4EFPR <AHBD@4J<<, A9B5IB-
8<@B= 9@G 6 CDBJ9EE9 5G8GM9= 89SF9?PABEF<.  

$4;G@99FES, B5D4;B64A<9 6 CBEF<A8GEFD<4?PAB@ B5M9EF69 < A9 @B:9F EF46<FP 
E6B9= J9?PR FB?P>B K<EFGR C9D984KG A9>BFBDB7B B5NU@4 <AHBD@4J<<. �?S D9L9-
A<S BCD989?9AAOI CDB5?9@, <ECOFO649@OI BD74A<;4J<9= CD< C9D9IB89 > AB6B= <A-
HBD@4J<BAAB= E<EF9@9 GCD46?9A<S <?< 66989A<< BAB= 6 Q>EC?G4F4J<R, G:9 D4;D4-
5BF4A4 @9FB8<>4 CD9B8B?9A<S, CB;6B?SRM4S ED46A<F9?PAB ?97>B BEGM9EF6?SFP 
6A98D9A<9 �&.  

%9=K4E B5M9EF6B BEFDB AG:849FES 6 EC9J<4?<EF4I, ECBEB5AOI CBEFBSAAB B5-
AB6?SFP E6B< ;A4A<S < E4@BEFBSF9?PAB B6?48964FP AB6O@< A46O>4@<, 4 F4>:9 G@9-
RM<I A9 FB?P>B <E>4FP, AB < EB;8464FP AB6O9 D45BK<9 @9EF4 6 GE?B6<SI 8<A4@<K-
AB7B DOA>4 FDG84. 

 
$<EGAB> 17 3 !98BEF4F>< <AHBD@4J<BAAB7B B5M9EF64 

 

#$��&�+�%��� $��" �!��*�� ��3 #"�0�"��&��3 

#"$&��� «�"%'%�'��» 
 

 
%@548 @>AA8S= AB0@H5 60 ;5B: 

60% CB?P;GRFES <AF9DA9FB@ 
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49% 89?4RF QFB 9:98A96AB 
29% <@9RF BCOF CB>GCB> 6 BA?4=A-@474;<A4I 
11% D97G?SDAB CB>GC4RF <AF9DA9F9 ?9>4DEF64 
17% CDB6B8SF 6 @9EE9A8:9D4I A9 @9APL9 86GI K4EB6 6 89AP 
19% A4;O64RF <AF9DA9F E6B<@ 7?46AO@ <EFBKA<>B@ AB6BEF9= 

(#> 40==O< @07;8G=OE >?@>A>2 �*�"  70 2022 3>4). 
� J<HDB6<;4J<< 8?S CB:<?OI ?R89= 9EFP 864 @B@9AF4 3 IBDBL<= < C?BIB=.  
!4KA9@ E C?BIB7B. �B?PL<AEF6B CD<?B:9A<= A4EFB?P>B A9G8B5AO, KFB F4@ 

C9AE<BA9D A4 @B:9F D4;B5D4FPES. 1FB >4E49FES < E9D6<EB6 @9EFAOI BD74AB6 6?4EF<. 
 9?><9 E<@6B?O, @4EE4 ?<LA9= <AHBD@4J<<. 

� CB?B:<F9?PAO= @B@9AF: 6E9 (<?< CBKF< 6E9) A9B5IB8<@B9 8?S CB?ABJ9A-
AB= :<;A< @B:AB E89?4FP K9D9; �BEGE?G7<.  

�4C<E4FPES A4 64>J<A4J<R, ;4C?4F<FP ;4 >B@@GA4?>G < F. 8. - 8?S QFB7B A9 
AG:AB BE64<64FP >GKG E9D6<EB6 D4;AOI 698B@EF6 < BD74AB6 6?4EF<, 8BEF4FBKAB B8-
AB7B 7?46AB7B CD<?B:9A<S. � �BEGE?G7<, 6 BF?<K<9 BF @AB7<I 8DG7<I CD<?B:9A<=, 
89=EF6<F9?PAB BD<9AF<DB64AO A4 C9AE<BA9DB6. #BQFB@G BEF4AB6<@ES A4 A<I CB-
8DB5A99. 

�?S CB?GK9A<S CB?AB7B 8BEFGC4 > Q?9>FDBAAO@ 7BEG84DEF69AAO@ GE?G74@ 
AG:A4 CB8F69D:89AA4S GK9FA4S ;4C<EP A4 CBDF4?9 �BEGE?G7<. 

�?S CB?GK9A<S CB8F69D:89AAB= GK9FAB= ;4C<E< A9B5IB8<@B CDB=F< FD< 
L474: 

,�� 1. $97<EFD4J<S. 
%GM9EF6G9F FD< ECBEB54: 
1. "A?4=A K9D9; 54A> 3 10 @<AGF. 
1FB E4@O= CDBEFB= < 5OEFDO= ECBEB5 3 D97<EFD4J<S 8BEFGCA4 <; ?R5B7B @9-

EF4, 789 9EFP <AF9DA9F: 
1. #9D9=8<F9 A4 E4=F <?< 6 CD<?B:9A<9 B8AB7B <; 54A>B6-C4DFAUDB6. 
2. �4A>< CB8F69D8SF 64LG ?<KABEFP CB F9@ 84AAO@, >BFBDO9 9EFP G A<I 6 

E<EF9@9, - C4ECBDFG, F9?9HBAG, Q?9>FDBAAB= CBKF9 < %!��%. #B?P;B64FPES �BEGE-
?G74@< 6O E@B:9F9 ED4;G CBE?9 GEC9LAOI CDB69DB> 698B@EF64@< 3 BA< B5OKAB ;4-
A<@4RF BF 10 @<AGF 8B 5 8A9=. 

3. #4DB?P 8?S C9D6B7B 6IB84 A4 �BEGE?G7< CD<8UF 6 E@E CB G>4;4AAB@G 6 
54A>9 AB@9DG F9?9HBA4. 

2. �<KAB 6 J9AFD9 B5E?G:<64A<S 3 BF 15 @<AGF. 
1FBF ECBEB5 CB8B=8UF 8?S F9I, G >B7B A9F 8BEFGC4 6 <AF9DA9F <?< >B@G E?B:AB 

D45BF4FP ;4 >B@CPRF9DB@ 

1. �O59D<F9 G8B5AO= J9AFD B5E?G:<64A<S < CD<8<F9 FG84 E C4ECBDFB@ < 
%!��%. 

2. %>4:<F9 EC9J<4?<EFG J9AFD4, KFB 6O IBF<F9 ;4D97<EFD<DB64FPES A4 �BEGE-
?G74I. 

3. %BB5M<F9 E6B< >BAF4>FAO9 84AAO9 3 F9?9HBA < Q?9>FDBAAGR CBKFG. 

https://www.gosuslugi.ru/
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4. %BFDG8A<> EB;84EF ?<KAO= >45<A9F A4 64L9 <@S < BFCD46<F 84AAO9 8B>G-
@9AFB6 A4 CDB69D>G 6 698B@EF64 3 BA4 B5OKAB ;4A<@49F BF 15 @<AGF 8B 5 8A9=. 

5. �B784 CDB69D>4 5G89F ;469DL9A4, 6O CB?GK<F9 A4 F9?9HBA C4DB?P 8?S C9D-
6B7B 6IB84 A4 �BEGE?G7<. � >4K9EF69 ?B7<A4 <ECB?P;G=F9 AB@9D F9?9HBA4, A4 >BFB-
DO= 6O CB?GK<?< C4DB?P, <?< %!��%. 

6. %@9A<F9 CB?GK9AAO= C4DB?P. &4>:9 @B:AB 8BCB?A<F9?PAB ;4M<F<FP 84A-
AO9 3 GEF4AB6<FP >BAFDB?PAO= 6BCDBE < CB8>?RK<FP 6IB8 E CB8F69D:89A<9@ CB 
E@E. 

3. #D< CB@BM< AB@9D4 F9?9HBA4 < Q?9>FDBAAB= CBKFO. 

$97<EFD4J<S CDBIB8<F 6 K9FOD9 QF4C4: 
1. !4 EFD4A<J9 D97<EFD4J<< 6O59D<F9 64D<4AF «�DG7B= ECBEB5 D97<EFD4J<<». 
2. '>4:<F9 E6B< (�", F9?9HBA < Q?9>FDBAAGR CBKFG. 
3. #B8F69D8<F9 GKUFAGR ;4C<EP CB F9?9HBAG, 6698S >B8 <; E@E. #DB69D>4 >B84 

CDB<;B=8UF 46FB@4F<K9E>< CBE?9 66B84 CBE?98A9= J<HDO. �E?< G8B5A99 <ECB?P;B-
64FP CBKFG, 6O59D<F9 «#B8F69D8<FP CB CBKF9». #9D9=8<F9 CB EEO?>9 6 C<EP@9, >B-
FBDB9 CD<8UF A4 G>4;4AAGR CD< D97<EFD4J<< Q?9>FDBAAGR CBKFG. 

4. #D<8G@4=F9 <?< E79A9D<DG=F9 C4DB?P. 
 

,�� 2. �4CB?A9A<9 ?<KAOI 84AAOI. 
÷ �B=8<F9 6 ?<KAO= >45<A9F. #BE?9 GEC9LAB= D97<EFD4J<< EF4FGE �4L9= 

GK9FAB= ;4C<E< 5G89F «'CDBM9AA4S»; 
÷ �4CB?A<F9 CDBH<?P CB?P;B64F9?S 3 G>4:<F9 E6B= %!��% < 84AAO9 8B>G-

@9AF4, G8BEFB69DSRM97B ?<KABEFP (C4ECBDF 7D4:84A<A4 $(, 8?S <ABEFD4AAOI 
7D4:84A 3 8B>G@9AF <ABEFD4AAB7B 7BEG84DEF64); 

÷ �B:8<F9EP B>BAK4A<S CDB69D>< 66989AAOI �4@< 84AAOI (84AAO9 CDBIB-
8SF CDB69D>G 6  �� $BEE<< < #9AE<BAAB@ HBA89 $(), QFB @B:9F ;4ASFP BF A9-
E>B?P><I K4EB6 8B A9E>B?P><I 8A9=. 

#B B>BAK4A<< CDB69D>< A4 �4L Q?9>FDBAAO= 48D9E 5G89F A4CD46?9AB G69-
8B@?9A<9. 

� E?GK49 GEC9LAB= CDB69D>< �4L<I 84AAOI EF4FGE �4L9= GK9FAB= ;4C<E< 
E@9A<FES E «'CDBM9AA4S» A4 «%F4A84DFA4S». 

,�� 3. #B8F69D:89A<9 ?<KABEF<. 
#D< GE?B6<<, KFB �O S6?S9F9EP >?<9AFB@ B8AB7B <; 54A>B6 3 «%59D54A>», 

«&<AP>BHH» <?< «#BKF4 �4A>», �O @B:9F9 ;4D97<EFD<DB64FP < (<?<) CB8F69D8<FP 
E6BR GK9FAGR ;4C<EP 6 695-69DE<SI <AF9DA9F-54A>B6 <?< @B5<?PAOI CD<?B:9A<SI 
59; A9B5IB8<@BEF< BKAB7B CBE9M9A<S BF89?9A<S 54A>4 <?< J9AFDB6 < BH<EB6 « B< 
�B>G@9AFO». 

#B8F69D:89A<9 GK9FAB= ;4C<E< �BEGE?G7 8?S >?<9AFB6 «%59D54A>». 
1. !4 7?46AB= EFD4A<J9 CD<?B:9A<S «%59D54A>» 6O59D<F9 D4;89? «#?4F9:<» 
2. �; C9D9KAS 6O59D<F9 >4F97BD<R «$97<EFD4J<S A4 �BEGE?G74I» 
3. � CBS6<6L9=ES HBD@9 6O59D<F9 «#B8F69D8<FP GK9FAGR ;4C<EP» 
4. #DB69DPF9 CD46<?PABEFP < 4>FG4?PABEFP ?<KAOI 84AAOI 
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5. �698<F9 E6B= %!��% < A4:@<F9 «#DB8B?:<FP» 
6. #BE?9 CB<E>4 �4L9= GK9FAB= ;4C<E< A4 CBDF4?9 �BEGE?G7 6 CD<?B:9A<< 

CBS6<FES EBB5M9A<9 «�4L4 GK9FA4S ;4C<EP CB8F69D:89A4» 
� E?GK49 6B;A<>AB69A<S F9IA<K9E><I CDB5?9@, B5D4F<F9EP CB F9?9HBAG 7BDS-

K9= ?<A<< 
«%59D54A>»: 900 <?< CB F9?9HBAG 7BDSK9= ?<A<< CBDF4?4 �BEGE?G7<: 8 800 

100-70-10. 

#B8F69D:89A<9 GK9FAB= ;4C<E< �BEGE?G7 8?S >?<9AFB6 «#BKF4 �4A>». 
1. !4 7?46AB= EFD4A<J9 CD<?B:9A<S «#BKF4 54A>» A4:@<F9 >ABC>G «"C?4-

F<FP < C9D969EF<». 
2. �; C9D9KAS GE?G7 < CBEF46M<>B6 6O59D<F9 «�BEGE?G7<». 
3. !4:@<F9 «#B8F69D:89A<9 GK9FAB= ;4C<E< �BEGE?G7». 
4. � CBS6<6L9=ES HBD@9 6698<F9 E6B= %!��% < A4:@<F9 «#B8F69D8<FP». 
5. �B:8<F9EP CB?GK9A<S >B84 CB8F69D:89A<S (CBEFGC<F 6 6<89 SMS ?<5B 

Push- G698B@?9A<S). 
6. '>4:<F9 CB?GK9AAO= >B8 CB8F69D:89A<S 6 EFDB>9 «�698<F9 >B8 CB8F69D-

:89A<S» < A4:@<F9 «#B8F69D8<FP». 
� E?GK49 6B;A<>AB69A<S F9IA<K9E><I CDB5?9@ B5D4F<F9EP ;4 CB@BMPR CB F9-

?9HBAG 7BDSK9= ?<A<< «#BKF4 �4A>»: 8-800-550-07-70 <?< A4 «F9?9HBA 7BDSK9= ?<-
A<< CBDF4?4 �BEGE?G7<: 8 800 100-70-10. 

#B8F69D:89A<9 GK9FAB= ;4C<E< �BEGE?G7 8?S >?<9AFB6 «&<AP>BHH 

�4A>». 
1. !4 7?46AB= EFD4A<J9 CD<?B:9A<S «&<AP>BHH» A4:@<F9 >ABC>G «#?4-

F9:<». 
2. �; C9D9KAS C?4F9:9= 6O59D<F9 >4F97BD<R «�BEGE?G7<». 
3. !4:@<F9 «$97<EFD4J<S A4 gosuslugi.ru». 
4. � CBS6<6L9=ES HBD@9 6O59D<F9 «#B8F69D8<FP GK9FAGR ;4C<EP». 
5. #DB69DPF9 CD46<?PABEFP < 4>FG4?PABEFP ?<KAOI 84AAOI. 
6. �698<F9 E6B= %!��%. 

7. !4:@<F9 «#B8F69D8<FP GK9FAGR ;4C<EP». 
� E?GK49 6B;A<>AB69A<S F9IA<K9E><I CDB5?9@, B5D4F<F9EP ;4 CB@BMPR CB F9-

?9HBAG 7BDSK9= ?<A<< «&<AP>BHH �4A>»: 8 800 555-777-8 <?< CB F9?9HBAG 7BDSK9= 
?<A<< CBDF4?4 �BEGE?G7<: 8 800 100-70-10. 

� E?GK49 GEC9LAB7B CB8F69D:89A<S �4L9= GK9FAB= ;4C<E< 6 695-69DE<SI <A-
F9DA9F-54A>B6 <?< @B5<?PAOI CD<?B:9A<SI 6OL9G>4;4AAOI 54A>B6, 6 ?<KAB@ >4-
5<A9F9 A4 CBDF4?9 �BEGE?G7< �4L4 GK9FA4S ;4C<EP CD<B5D9F9F EF4FGE «#B8F69D-
:89AA4S», < �O CB?GK<F9 CB?AO= 8BEFGC >B 6E9@ 7BEG84DEF69AAO@ GE?G74@ < E9D-
6<E4@ 6 Q?9>FDBAAB@ 6<89. 

�E?< G �4E 6B;A<>?< 6BCDBEO <?< E?B:ABEF< E CB8F69D:89A<9@ GK9FAB= ;4-
C<E<, �O @B:9F9 ?<KAB B5D4F<FPES 6  AB7BHGA>J<BA4?PAO= J9AFD. #D<9@ CB 84A-
AB= GE?G79 6989FES 6 CBDS8>9 :<6B= BK9D98<. 
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#B?GK<FP 8BCB?A<F9?PAGR <AHBD@4J<R @B:AB CB H989D4?PAB@G AB@9DG 8-

800-775-00-25. 

#D< A96B;@B:ABEF< QFB E89?4FP EB69FG9@: 
1. �4C<E4FPES A4 59EC?4FAO9 >GDEO >B@CPRF9DAB= 7D4@BFABEF<. "D74A<-

;GRF < @9EFAO9 6?4EF<, < 6B?BAF9DE><9 BD74A<;4J<<, < C9AE<BAAO= HBA8, < 5<5-
?<BF9><. �E9 CB8DB5ABEF< - 789 < >B784 BA< CDBIB8SF, >4> ;4C<E4FPES - @B:AB 
G;A4FP 6 E?G:54I EBJ;4M<FO. 

2.  %9D6<E CB F9?9HBAG 
3. �B?BEB6O9 CB@BMA<>< (%<EF9@4 CB<E>4 A4 �BEGE?G74I EB69DL9AEF6G-

9FES. %9=K4E FG84 6A98DS9FES 7B?BEB6B= CB@BMA<>. "A 5G89F B5D454FO64FP 7B?B-
EB6O9 ;4CDBEO C9AE<BA9DB6 < CB@B74FP CB?GK4FP GE?G7<). 

�4>?RK9A<9 

*<HDB6O9 E<EF9@O EF4?< A9BFN9@?9@B= K4EFPR EB6D9@9AAB7B B5M9EF64. 
%B6D9@9AAO9 F9IAB?B7<< <;@9A<?< @<D 8B A9G;A4649@BEF<. �M9 20 ?9F A4;48 

@O < A9 @B7?< CD98EF46<FP, >4><9 6B;@B:ABEF< CD98BEF46?SRF J<HDB6O9 F9IAB?B-
7<<. 

� A4EFBSM99 6D9@S F9D@<A «J<HDB6<;4J<S» <ECB?P;G9FES 6 G;>B@ < L<DB>B@ 
E@OE?9.  

#B8 J<HDB6<;4J<9= 6 G;>B@ E@OE?9 CBA<@49FES CD9B5D4;B64A<9 <AHBD@4-
J<< 6 J<HDB6GR HBD@G, >BFBDB9 6 5B?PL<AEF69 E?GK496 6989F > EA<:9A<R <;89D-
:9>, CBS6?9A<R AB6OI 6B;@B:ABEF9= < F. 8. �B?PLB9 K<E?B >BA>D9FAOI CD9B5D4-
;B64A<= <AHBD@4J<< 6 J<HDB6GR HBD@G CD<6B8<F > F4><@ EGM9EF69AAO@ CB?B:<-
F9?PAO@ CBE?98EF6<S@, >BFBDO9 B5GE?B6?<64RF CD<@9A9A<9 F9D@<A4 J<HDB6<;4-
J<< 6 L<DB>B@ E@OE?9. �4> C9D9IB8 > J<HDB6B= <AHBD@4J<< 6E9I EFBDBA Q>BAB-
@<K9E>B= < EBJ<4?PAB= :<;A<, J<HDB6<;4J<S <; CDBEFB7B @9FB84 G?GKL9A<S D4;-
AOI K4EFAOI EFBDBA :<;A< CD96D4M49FES 6 8D4=69D @<DB6B7B B5M9EF69AAB7B D4;-
6<F<S, B59EC9K<64RM<= CB6OL9A<9 QHH9>F<6ABEF< Q>BAB@<>< < G?GKL9A<9 >4K9-
EF64 :<;A<.  

#BQFB@G CB8 J<HDB6<;4J<9= 6 L<DB>B@ E@OE?9 CBA<@49FES EB6D9@9AAO= 
B5M9@<DB6B= FD9A8 D4;6<F<S Q>BAB@<>< < B5M9EF64, >BFBDO= BEAB64A A4 CD9B5D4-
;B64A<< <AHBD@4J<< 6 J<HDB6GR HBD@G < CD<6B8<F > CB6OL9A<R QHH9>F<6ABEF< 
Q>BAB@<>< < G?GKL9A<R >4K9EF64 :<;A<. 

!B6O9 D<E>< < G7DB;O, E6S;4AAO9 E C9D9IB8B@ A4 AB6O9 @9I4A<;@O 

GCD46?9A<S, BEAB64AAO9 A4 L<DB>B@ 6A98D9A<< EB6D9@9AAOI >B@CPRF9DAOI F9I-
AB?B7<=, FD95GRF CDB6989A<S E<EF9@4F<K9E><I HGA84@9AF4?PAOI <EE?98B64A<=, 
A4CD46?9AAOI A4 6OS6?9A<9 QF<I H4>FBDB6 < D4;D45BF>G @9I4A<;@B6 CDBF<6B89=-
EF6<S <@. 

"8A4>B G:9 E9=K4E @B:AB 6OEB>B= EF9C9APR G69D9AABEF< GF69D:84FP, KFB 
C9D9IB8 > J<HDB6B= Q>BAB@<>9 CBFD95G9F HGA84@9AF4?PAOI <;@9A9A<= 6 E<EF9@9 
BFABL9A<= 7BEG84DEF64 < B5M9EF64 A4G>4 - Q>BAB@<>4. "A< 8B?:AO BEAB6O64FPES 
A4 CD<AJ<C9 B59EC9K9A<S A4<6OEL97B GDB6AS 8B69D<S. 
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� FB :9 6D9@S BEB5B9 6A<@4A<9 8B?:AB 5OFP G89?9AB D4;D45BF>9 7BEG84D-
EF69AAB= CB?<F<><, A4CD46?9AAB= A4 CB?AB9 6>?RK9A<9 $BEE<< 6 EC<EB> 698GM<I 
EFD4A < @9I4A<;@B6 99 D94?<;4J<<, 6>?RK4S ;4>BAB84F9?PAB9 B59EC9K9A<9, EB6D9-
@9AAGR E<EF9@G GCD46?9A<S < 99 A4GKAB9 EBCDB6B:89A<9. 

#B A4L9@G @A9A<R, D4;6<F<9 84AAB= F9IAB?B7<< QFB E B8AB= EFBDBAO IB-
DBLB, 698P QFB 89=EF6<F9?PAB 8BEF4FBKAB E<?PAB GCDBM49F :<;AP, E 8DG7B= EFB-
DBAO 9EFP 69DBSFABEFP 897D484J<< ?R89= 6 >4>B=-FB EF9C9A<. % CBS6?9A<9@ <AF9D-
A9F4 ?R8< 6E9 @9APL9 8G@4RF E4@<, 4 6E9 5B?PL9 @OE?SF CB L45?BA4@ <?< :9 CB 
FB@G, KFB 6<8SF 6 EBJ<4?PAOI E9FSI. 

 "8A4>B @O G69D9AO, KFB E9=K4E CDB<EIB8<F DBEF F9IAB?B7<=, < 6E9 CDB-
5?9@O, >BFBDO9 6OS6?9AO <?< 5G8GF GEFD4A9AO.  

� A4EFBSM9@ <EE?98B64A<<, CDB6989AAB@ E J9?PR E<EF9@4F<;4J<< B5?4EF9= 

CD<@9A9A<S AB6OI J<HDB6OI >B@@GA<>4J<BAAOI F9IAB?B7<= 6 B5M9EF69, @O D4;-
D45BF4?< D9>B@9A84J<< 8?S 7D4:84A CB:<?B7B 6B;D4EF4 < <A64?<8B6, >4> A4<5B?99 
A9;4M<M9AAOI E?B96, CB <ECB?P;B64A<R E9D6<EB6. 

&9BD9F<K9E>4S ;A4K<@BEFP CB?GK9AAOI D9;G?PF4FB6 ;4>?RK49FES 6 E<EF9@4-
F<;4J<< B5?4EF9= CD<@9A9A<S J<HDB6OI F9IAB?B7<= 6 B5M9EF69 A4 BEAB69 PEST-

4A4?<;4 ED98O J<HDB6<;4J<< CB6E98A96AB= 89SF9?PABEF< ?R89=.  
#D4>F<K9E>4S ;A4K<@BEFP CB?GK9AAOI D9;G?PF4FB6 EBEFB<F 6 D4;D45BF>9 D9-

>B@9A84J<= 8?S 7D4:84A CB:<?B7B 6B;D4EF4 CB CD<@9A9A<R J<HDB6OI >B@@GA<-
>4J<BAAOI F9IAB?B7<= 6 B5M9EF69. 

&4><@ B5D4;B@, D9;G?PF4FO CDB698UAAOI <EE?98B64A<= CB>4;4?<, KFB EGM9-
EF6GRM<9 A4 84AAO= @B@9AF J<HDB6O9 F9IAB?B7<< <@9RF 5B?PL<9 C9DEC9>F<6O 
D4;6<F<S < 6A98D9A<S 6 :<;AP K9?B69>4. "A< ;4FDBAG?< 6E9 EH9DO B5M9EF64 < F4><9 
64:AO9 BFD4E?<, >4> B5D4;B64A<9, ;8D46BBID4A9A<9, >G?PFGDG, FD4AECBDF, Q>BAB-
@<>G < 5<;A9E.  

*<HDB6O9 F9IAB?B7<< CB;6B?SRF E<EF9@4F<;<DB64FP < BCF<@<;<DB64FP D4-
5BFG K9?B69>4. "A< BF>DO64RF 5G8GM99 K9?B69>G, 789 BA D4;6<649FES < D94?<;G-
9FES, 789 >4:8O= ECBEB59A A4=F< E6BU CD98A4;A4K9A<9, CDB:<64FP :<;AP, G8B6?9-
F6BDSS E6B< CBFD95ABEF< 59; GM9@?9A<S 8DG7<I < D4E>DO64FP E6B= EB;<84F9?PAO= 
< F6BDK9E><= CBF9AJ<4?.  

�@9AAB CBQFB@G K9?B69> 8B?:9A <AF9D9EB64FPES EH9DB= J<HDB6OI F9IAB?B-
7<=, CB6OL4FP J<HDB6GR 7D4@BFABEFP, E?98<FP ;4 6E9@< F9IAB?B7<K9E><@< F9A89A-
J<S@< @<D4.  

#D< QFB@ 64:AB CBA<@4FP A974F<6AB9 6B;89=EF6<9 J<HDB6OI F9IAB?B7<= A4 
K9?B69>4 < EBJ<G@, BEB;A464FP D<E>< 6A98D9A<S < 84?PA9=L97B CD<@9A9A<S. 

%B6D9@9AAO9 F9IAB?B7<< A9 8B?:AO CB?ABEFPR ;4@9A<FP D45BFG K9?B69>4, 
<?< 84:9 <E>?RK<FP, 4 A4B5BDBF CD<69EF< > 7G@4A<;4J<< Q>BAB@<><, 789 K9?B69> 
5G89F D4EL<DSFP F6BDK9E><-FDG8B6GR 89SF9?PABEFP < EFD9@<FPES > B59EC9K9A<R 
8BEFB=AB= :<;A<. 
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��#"' %" «!86=5B038;PA:89 B5E=8:C<  
<5B0;;>>1@010BO20RI8E ?@>872>4AB2 8 A5@28A0» 

�6989A<9 

!4 6BBDG:9A<< 4D@<< $( <@99FES B7DB@AB9 >B?<K9EF6B F4A>B6OI K4EF9=, >B-
FBDO9 F9BD9F<K9E>< 8B?:AO CD98EF46?SFP EB5B= BEAB6G G84DAB= 5B96B= @BK<. $9KP 
<89F B >?RK96OI 5B96OI 6B9AAOI 7GE9A<KAOI @4L<A4I A9E>B?P><I @B89?9=, G CB-
846?SRM97B 5B?PL<AEF64 >BFBDOI CD<EGFEF6G9F DS8 BF89?PAO= @B8<H<>4J<=, EB-
BF69FEF6GRM<I >4:8B= CBEF46?9AAB= ;484K9.  

$BEE<=E>4S B5BDBA>4 E9=K4E D4;6<649FES EF4I4AB6E><@< F9@C4@<.  
� E9AFS5D9 4@9D<>4AE>B9 <;84A<9 Popular Mechanics A4;64?B DBEE<=E><= &-

90  ?GKL<@ F4A>B@, >BFBDO= CD<A<@49F GK4EF<9 6 EC9J<4?PAB= 6B9AAB= BC9D4J<< 
$BEE<< A4 '>D4<A9. 'EB69DL9AEF6B64AA4S @4L<A4 CB?GK<?4 54L9AAO= @B8G?P AB-
6B= >BAEFDG>J<<, CGL>G 2�82-1  < >B@C?9>E 8<A4@<K9E>B= ;4M<FO «$9?<>F». 
&4>:9 &-90  BEA4EF<?< EB6D9@9AAB= E<EF9@B= GCD46?9A<S B7A9@ < 8<EF4AJ<BAAB 
GCD46?S9@B= ;9A<FAB= CG?9@9FAB= GEF4AB6>B=. 

�BAJ9DA «'D4?647BA;46B8» ('��), >BFBDO= S6?S9FES >DGCA9=L<@ D4;D45BF-
K<>B@ < CDB<;6B8<F9?9@ 5DBA9F9IA<>< 6 EFD4A9, C9D984?  <A<EF9DEF6G B5BDBAO 
$BEE<< C4DF<R &-90 . &4>:9 6B9AAO9 CB?GK<?< 5DBA<DB64AAO9 D9@BAFAB-Q64>G-
4J<BAAO9 @4L<AO �$1 -1 . #B@<@B &-90  CD98CD<SF<S >BAJ9DA4 6OCGE-
>4RF @B89DA<;<DB64AAO9 F4A>< &-72�3 , 5B96O9 @4L<AO CB889D:>< F4A>B6 
� #& «&9D@<A4FBD» < FS:9?O9 B7A9@9FAO9 E<EF9@O &"%-1� «%B?AJ9C9>». 

%4@4S EB69DL9AA4S D4;D45BF>4 '�� 4 F4A> &-14, EB;84AAO= A4 54;9 GA<69D-
E4?PAB= 7GE9A<KAB= C?4FHBD@O «�D@4F4». &4A> E A9B5<F49@B= 54LA9= BEA4M9A 
>B@C?9>EB@ 4>F<6AB= ;4M<FO «�H74A<F» < >B@C?9>EB@ >DG7B6B7B B5A4DG:9A<S 
J9?9=. &4>:9 @4L<A4 CB?GK<?4 8<A4@<K9E>GR ;4M<FG « 4?4I<F». "5B;D964F9?P 
4@9D<>4AE>B7B <;84A<S 19FortyFive �D9AF �EF6G8 CD98CB?B:<?, KFB F4A> @B:9F <E-
CB?P;B64FPES 6 5B96OI 89=EF6<SI 6 2023 7B8G. 
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$<EGAB> 1- &4A> &-14 «�D@4F4» 

1FB E4@O9 C9DEC9>F<6AO9 DGEE><9 F4A><, EGM9EF6GRM<9 A4 E97B8ASLA<= 
89AP. % ;46B84 BA< CB?GK4RF 6 BEA4M9A<9 4CC4D4FGDG �%' &�, QFB 98<AO= J9AFD 
CB GCD46?9A<R 6E9@< B5N9>F4@<. 1FB C9D64S 6 @<D9 5B964S @4L<A4, >BFBD4S D94-
?<;B64?4 6 E6B9= >BAEFDG>J<< ;4@OE?O «E9F9J9AFD<K9E>B= 6B=AO», 8DG7<@< E?B-
64@<, CD9:89 6E97B BA4 CD98A4;A4K9A4 A9 FB?P>B 8?S 6989A<S B7AS, AB < D4;698><. 
�AAB64J<9= EK<F49FES < A9B5<F49@4S 54LAS, 4 F4>:9 GEF4AB6?9AA4S CGL>4 E >4-
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@B:9F 5<FP 4: A4 50 ><?B@9FDB6. &B 9EFP CB 5B96O@ 6B;@B:ABEFS@ QF4 E4@BIB8>4 
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6O9 "�9AO" A4K4?< CBEFGC4FP 6 $BEE<=E>GR 4D@<R 2010 7B8G. 
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EB@, >BFBDO= CB;6B?S9F CB?GK4FP < C9D98464FP <AHBD@4J<R E 84AAO@< 
8?S EFD9?P5O. *<HDO 6O6B8SFES A4 @BA<FBD >B@4A8<D4 @4L<AO. �BDFB64S 1�  
@B:9F ID4A<FP <AHBD@4J<R B8AB6D9@9AAB B 30 B5N9>F4I CDBF<6A<>4. �B@4A8<DG 
8BEF4FBKAB ?<LP 6O5D4FP J9?P, 4 84?PL9 46FB@4F<>4 E4@4 A46989F A4 A99 BDG8<9. � 
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?BKAB-HG74EAO@ EA4DS8B@ 6E97B K9D9; 20 E9>GA8 CBE?9 CB?GK9A<S C9D6B= <AHBD-
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!4 E4@BIB8>9 GEF4AB6?9AB >B@5<A<DB64AAB9 CB?G46FB@4F<K9E>B9 A4D9;AB9 
120-@<??<@9FDB6B9 BDG8<9, EB6@9M4RM99 6 E959 HGA>J<< CGL><-74G5<JO < @<AB-
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A<I CD98GE@BFD9A4 6B;@B:ABEFP 46FBAB@AB= >BDD9>J<< FD49>FBD<< CB?9F4 D94>-
F<6AOI EA4DS8B6, BEGM9EF6?S9@B= 74;B8<A4@<K9E><@< GEFDB=EF64@< CB E<7A4?4@ 
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%B69FE><9, 4 ;4F9@ < DBEE<=E><9 D94>F<6AO9 E<EF9@O ;4?CB6B7B B7AS ($%�") 

EF4?< F4><@ :9 6E9@<DAB <;69EFAO@ E<@6B?B@ BF9K9EF69AAB= BDG:9=AB= L>B?O, 
>4> < <I CD98L9EF69AA<>< 3 ?979A84DAO9 «�4FRL<» < «�A8DRL<», BA< :9 � -13 

< � -30. !B 6 BF?<K<9 BF FB= :9 «�4FRL<», <EFBD<S EB;84A<S >BFBDB= IBDBLB <E-
E?98B64A4 < <;GK9A4, 84 9M9 < 4>F<6AB <ECB?P;B64?4EP 6 CDBC474A8<EFE><I J9?SI, 
A4K4?B D45BF A48 EB;84A<9@ C9D6B= @4EEB6B= CBE?96B9AAB= $%�" 4 � -21 «�D48» 
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89=EF6<S@< < D4;6<F<9@ BF9K9EF69AAOI $%�", C9D64S <; >BFBDOI 5O?4 CD<ASF4 A4 
6BBDG:9A<9 28 @4DF4 1963 7B84. � 6E>BD9 CBE?9 QFB7B 6B 6E9GE?OL4A<9 ;4S6<?4 B 
E959, >B784 E6B<@< ;4?C4@< H4>F<K9E>< G@AB:<?4 A4 AB?P CB8D4;89?9A<S ><F4=-
E>B= 4D@<<, G>D9C<6L<9ES A4 BEFDB69 �4@4AE><=. � @9:8G F9@, «�D48», A48B CD<-
;A4FP, «7B6BD<F» E A9@9J><@ 4>J9AFB@. � KFB BEB59AAB ?R5BCOFAB, 84:9 <@S QFB= 
D94>F<6AB= E<EF9@O ;4?CB6B7B B7AS CDS@B C9D9>?<>49FES E <@9A9@ A9@9J>B= D4-
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L<@ 99 ;4 BEAB6G, EB;84FP GA<>4?PAGR 5B96GR E<EF9@G, 6BF G:9 5B?PL9 K9FOD9I 
89ESF<?9F<= A9 EIB8SMGR E F94FDB6 5B96OI 89=EF6<= CB 6E9@G @<DG. 

«&4=HGAO» 7DB;SF «�<5D9=FBD4@» «&4=HGA» - F4> A4;O64?BEP E9@9=EF6B A9-
GCD46?S9@OI ;9A<FAOI D4>9F, > D4;D45BF>9 >BFBDOI A9@9J><9 <A:9A9DO <; D4>9F-
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E>B= D4>9FO «(4G-2», CD<EFGC<?< 6 E9D98<A9 �FBDB=  <DB6B= 6B=AO. &BKA4S 84F4 
A4K4?4 D45BF A9<;69EFA4, ;4FB <;69EFAB, >B784 C9D6O9 BCOFAO9 B5D4;JO «&4=HG-
AB6» 5O?< CD98EF46?9AO A4 D4EE@BFD9A<9  <A<EF9DEF64 46<4J<< &D9FP97B D9=I4 3 
6 >BAJ9 1944 7B84. 

%>BD99 6E97B, ;4 D4;D45BF>G ;9A<FAOI A9GCD46?S9@OI D4>9F 6 #9A9@RA89 
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7<F?9DB6E>B= >B4?<J<<. !B K4M9 6E97B <EE?98B64F9?< CD<6B8SF 6 >4K9EF69 D94?P-
AB= 84FO A4K4?4 D45BF A48 ;9A<FAO@< D4>9F4@< A4K4?B 1944 7B84 3 < QFB CBIB:9 A4 
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!9GCD46?S9@O9 ;9A<FAO9 D4>9FO «&4=HGA» CD98EF46?S?< EB5B= 100-@<??<-
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86<74F9?9@, 700-7D4@@B6B= 5B96B= K4EFPR < GEF4AB6?9AAO@< 6 I6BEFB6B= K4EF< 

https://topwar.ru/armament/weapons/
https://topwar.ru/history/
https://topwar.ru/armament/aviation/
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K9EF69 L4EE< 8?S A99 6O5D4?< ?4H9F BF E4@B= @4EEB6B= ;9A<FAB= CGL>< �9D@4A<< 
3 88-@<??<@9FDB6B=, CDB<;6B8EF6B >BFBDB7B 5O?B IBDBLB BFD45BF4AB < 69?BEP 
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I64F>B= A4FGD4?PAOI CDB8G>FB6. �?S CD<7BFB6?9A<S 5?R8 <ECB?P;GRF L<DB><= 
4EEBDF<@9AF CDB8G>FB6 D4EF<F9?PAB7B CDB<EIB:89A<S, :<6BFAOI < DO5AOI CDB-
8G>FB6. �?S ;4@9M9A<S A4FGD4?PAOI CDB8G>FB6 A4 E@9AG FD48<J<BAAO@ 5?R84@ 
CD<IB8SF @B?9>G?SDA4S >GIAS. 

�484K<: 
1. �OS6<FP QF4CO C<F4A<S K9?B69>4, A4K<A4S E Q6B?RJ<<. 
2. ';A4FP ;A4K9A<9 CBASF<S «@B?9>G?SDA4S >GIAS». 
3. ';A4FP <EFBD<R @B?9>G?SDAB= >GIA<. 
4. #BASFP BEB59AABEF< CD<7BFB6?9A<S 5?R8 @B?9>G?SDAB= >GIA<.  
5. #D<7BFB6?9A<9 5?R84 @B?9>G?SDAB= >GIA<. 
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����� 1. &�"$�&�+�%��3 +�%&0 

 

1.1 �EFBD<S @B?9>G?SDAB= >GIA<. 
#<F4A<9 S6?S9FES 7?46AB= CBFD95ABEFPR K9?B69K9E>B7B BD74A<;@4 < S6?S-

9FES BCD989?SRM<@ H4>FBDB@ ABD@4?PAB7B DBEF4 < D4;6<F<S BD74A<;@4 H<;<K9-
E>B= < G@EF69AAB= 4>F<6ABEF<, HBD@<DB64A<9 GEFB=K<6BEF< BD74A<;@4 > 6B;A<>-
AB69A<R 5B?9;A9=. 

�46FD4>, B598 <?< G:<A 3 QFB A9 CDBEFB CB6E98A96AO= D<FG4?, >BFBDO= E 
;46<8AO@ CBEFBSAEF6B@ BFDO649F BF 64:AOI 89? <?< 84D<F D48BEFP B5M9A<S E 
5?<;><@< ?R8P@<. #D<9@ C<M< 3 QFB :<;A9AA4S A9B5IB8<@BEFP, CBE>B?P>G 
<@9AAB F4> @O «;4CD46?S9@» E6B= BD74A<;@ «FBC?<6B@», >BFBDO= B59EC9K<649F 
HGA>J<BA<DB64A<9 6E9I >?9FB>, F>4A9=, BD74AB6 < E<EF9@. %F45<?PA4S D45BF4 
QFB= E?B:AB= >BAEFDG>J<< ;46<E<F BF >4K9EF64 «FBC?<64», 97B C<F4F9?PAB= J9A-
ABEF<, AB, 7?46AB9, BF FB7B, >4> D45BF49F C<M964D<F9?PA4S E<EF9@4. �B84 < CDB-
8G>FO C<F4A<S 3 QFB FBC?<6B, >BFBDB9 A9B5IB8<@B 8?S ABD@4?PAB= D45BFO K9?B-
69K9E>B7B BD74A<;@4. !B KFB 5O 6E9 CB?9;AO9 69M9EF64 3 6<F4@<AO, @<>DB- < 
@4>DBQ?9@9AFO, 59?><, :<DO, G7?96B8O, >BFBDO9 EB89D:4FES 6 QFB@ FBC?<69, 
@B7?< <ECB?P;B64FPES CB A4;A4K9A<R, EA4K4?4 <I AG:AB 8B69EF< 8B AG:AB= >BA-
8<J<< 3 <;@9?PK<FP, FD4AEHBD@<DB64FP, <A4K9 7B6BDS, C9D964D<FP.  

#<M964D9A<9 CD98EF46?S9F EB5B= EB6B>GCABEFP CDBJ9EEB6 H<;<K9E>B=, 
I<@<K9E>B= B5D45BF><, CBEFGC4RM<I 6 BD74A<;@ CDB8G>FB6 C<F4A<S, D4EM9C?9-
A<9 >DGCAOI C<M96OI @B?9>G? 8B @9?><I, >BFBDO9 B5D9F4RF ECBEB5ABEFP D4E-
F6BDSFPES 6 6B89 < 6E4EO64FPES 6 :<8>GR K4EFP >DB6< 3 C?4;@G. 1FB B8A4 <; HBD@ 
>4F45B?<;@4-CD96D4M9A<S E?B:AOI 69M9EF6 6 5B?99 CDBEFO9, >BFBDB9 EBCDB-
6B:849FES 6O89?9A<9@ QA9D7<<. 

#D4DB8<F9?9@ A4GKAB7B @9FB84 CD<7BFB6?9A<S C<M< 5O? 4A7?B-4@9D<>4A-
E><= GK9AO=, :<6L<= A4 DG59:9 18 < 19 69>B6 �9A8:4@<A &B@CEBA. %B6D9@9A-
A4S <EFBD<S @B?9>G?SDAB= >GIA< A4K4?4EP 6 1992 7B8G, >B784 CDBH9EEBD-H<;<> 
<; ">EHBD8E>B7B GA<69DE<F9F4 !<> �GDF< < HD4AJG;E><= I<@<> 1D6< &<E B5N-
98<A<?< GE<?<S < EB;84?< AB6O= CB8D4;89? FDBHB?B7<<: «@B?9>G?SDAGR 74EFDB-
AB@<R». �BECB?P;B646L<EP E6B<@ 46FBD<F9FB@, 6 1995 7B8G GK9AO9 BD74A<;B-
64?< C9D6O= 6 <EFBD<< >G?<A4D<< @9:8GA4DB8AO= E<@CB;<G@ CB <EE?98B64A<R 
>G?<A4DAOI D9J9CFB6, A4 >BFBDB@ 5O?< CD98EF46?9AO A4GKAO9 ;4>?RK9A<S 6 BF-
ABL9A<< B5OKAOI CDBJ9EEB6 CD<7BFB6?9A<S 98O <; D4;?<KAOI CDB8G>FB6. � D9-
EFBD4A4I, C9D6B9 «@B?9>G?SDAB9 5?R8B» CBS6<?BEP 6 1999 7B8G 6 <;69EFAB@ D9-
EFBD4A9 «Fat Duck», D4ECB?B:9AAB7B 6 B>D9EFABEFSI �BA8BA4.  

#D<7BFB6<? 89?<>4F9E L9H-CB64D )9EFBA �?R@9AF4?P 3 B8<A <; CD<;A4A-
AOI @4QEFDB 2:AB= �A7?<<.  GEE <; LB>B?484 < <>DO CDB<;69? HGDBD ED98< 
E4@OI 6;OE>4F9?PAOI 7GD@4AB6. %FB?P CBFDSE4RM97B QHH9>F4 5O?B 5O A96B;-
@B:AB 8BEF<KP 59; CB;A4A<= 6 @B?9>G?SDAB= >G?<A4D<<. #DBEFB Q>EC9D<@9AF<-
DGS E D4;?<KAO@< CDB8G>F4@<, >G?<A4D-<EE?98B64F9?P B5A4DG:<?, KFB 6 <>D9 < 
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59?B@ LB>B?489 EB89D:4FES EIB:<9 BD74A<K9E><9 EB98<A9A<S, >BFBDO9 BF?<KAB 
EBK9F4RFES CB 6>GEG < CD< QFB@ BK9AP ?97>B E@9L<64RFES. 

�EFBD<S D4;6<F<S @B?9>G?SDAB= >GIA< CDB8B?:<?4EP E BF>DOF<9@ 6B 
(D4AJ<< 6 7. $9=@E �AEF<FGF4 �>GE4, �4EFDBAB@<< < �G?<A4DAOI �E>GEEF6, 6 
>BFBDO= 6EFGC<?< ;A4@9A<FO9 >BA8<F9DO < >G?<A4DO C?4A9FO. &9D@<A «@B?9-
>G?SDA4S 74EFDBAB@<S» A9846AB 6BL9? 6 B5<IB8, 4 CBFB@G A4EFBD4:<649F ?R89= 
A9E698GM<I, F4> >4> 97B EGFP A9 CBASFA4 8?S A4L97B E?GI4, 4 E?98B64F9?PAB 6O-
;O649F EB@A9A<S < ?B:AO9 4EEBJ<4J<<. "8A4>B 99 CB?P;4 BK96<8A4, < 6 F9K9A<9 
CBE?98A<I ?9F 6 A4L9= EFD4A9 K<E?B CB>?BAA<>B6 QFB7B BD<7<A4?PAB7B Q>EFD4-
BD8<A4DAB7B A4CD46?9A<S >G?<A4D<< EFB>D4FAB 6B;DBE?B. 

&9>GM<@< @<DB6O@< I98?4=A9D4@< 6 @B?9>G?SDAB= >GIA9 S6?SRFES ). 
�?R@9AF4?P 6 �A7?<< < (. �A8D<S 6 �EC4A<<. 
 

1.2 #BASF<9 « B?9>G?SDA4S >GIAS». 
#BASF<9 « B?9>G?SDA4S >GIAS» 6E9 CBA<@4RF CB-D4;AB@G. �FB-FB 7B6B-

D<F, KFB QFB H>G, >BFBDB9 GEFD4<64RF CB64D4 < BH<J<4AFO CD< CB84K9 5?R8.  �?S 
8DG7<I  B?9>G?SDA4S >GIAS 3 QFB G?PFD4@B8AB9 A4CD46?9A<9 >G?<A4D<<, >BFB-
DB9 CBEFBSAAB D4;6<649FES < <M9F AB6O9, A9EF4A84DFAO9 CGF< > A4L9@G :9-
?G8>G. % CB@BMPR E4@OI D4;AOI F9IAB?B7<= < I<@<K9E><I 69M9EF6, CD<6OKAO= 
A4@ CDB8G>F <;@9AS9FES 8B A9G;A4649@BEF<: S<KA<J4 EB 6>GEB@ HDG>FB6, CDB-
;D4KAO9 C9?P@9A<, 4D5G;A4S <>D4, >BH9 6 6<89 C9K9APS < @AB7B9 8DG7B9.  

 B?9>G?SDA4S >GIAS 3 B8AB <; E4@OI Q>;BF<KAOI < A9B8AB;A4KAOI EB6D9-
@9AAOI A4CD46?9A<= >G?<A4DAB7B <E>GEEF64.  B?9>G?SDAGR >GIAR A4;O64RF 
9MU «6>GEAB= CDB6B>4J<9=», <?<, 7B6BDS EB6D9@9AAO@ S;O>B@, «D4;DO6B@ L45-
?BA4». � A9G8<6<F9?PAB, 698P 9U J9?P 3 A9 A4>BD@<FP, 4 G8<6<FP, 6BEI<F<FP, 6B;-
89=EF6B64FP >4> A4 BD74AO KG6EF6, F4> < A4 Q@BJ<< K9?B69>4. �4:9 A4;64A<9 5?R8 
@B?9>G?SDAB= >GIA< 6C9K4F?SRF: >BH9 E K9EAB>B@, >BAH9FO <; C9K9A<, D46<B?< 
<; 54A4A4 < 8DG7<9.  B?9>G?SDA4S >GIAS 3 QFB @B8AB9 6?<SA<9 EB6D9@9AAB= >G-
?<A4D<<, BEB5B9 A4CD46?9A<9 6 >G?<A4DAB@ <E>GEEF69, >BFBD4S E6S;4A4 E <;GK9-
A<9@ H<;<>B-I<@<K9E><I E6B=EF6 C<M<.  

�?46AO= CD<AJ<C 46FBDB6 @B?9>G?SDAB= >GIA< 3 89>BAEFDG<DB64FP 846AB 
;A4>B@GR 98G < CB84FP 9U 6 A9B5OKAB@ 6<89. 

 

1.3. )<@<K9E><9 BEAB6O @B?9>G?SDAB= >GIA<. 
 B?9>G?SDA4S >GIAS A45BD F9IAB?B7<= < @9FB8B6, >BFBDO9 5O?< CB;4<@-

EF6B64AO <; I<@<K9E><I < H<;<K9E><I ?45BD4FBD<=, >BFBDO9 CB;6B?SRF A4 BE-
AB64A<< CB8IB8B6 CDB8G>FB6 @4>E<@4?PAB < QHH9>F<6AB B5D454FO64FP CDB8G>F, 
K4EFB 84:9 J9AB= <;@9A9A<S 6A9LA97B 6<84.   

�R5O9 5?R84 EBEFBSF <; 5 64:AOI >B@CBA9AFB6: 59?><, :<DO, G7?96B8O, 
6B84, EB?P. �B84 < EB?P A9 C<F4F9?PAB7B A4;A4K9A<S. &4> :9 6IB8SF D4;?<KAO9 
A<;>B@B?9>G?SDAO9 69M9EF64, 59; A<I 5O?B 5O E?B:AB C9D984FP 6>GE, ;4C4I FB7B 
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<?< <AB7B CDB8G>F4. % <I CB@BMPR @B:AB FD4AECBDF<DB64FP 6>GE < ;4C4I <; 
CDBEFB7B CDB8G>F4 6 ?R5O9 @B?9>G?SDAO9 EB98<A9A<S. �?47B84DS 6E9@ QF<@ 69-
M9EF64@ @B:AB EB6@9EF<FP 6 E959 D4;AO9 6>GEB6O9 < 4DB@4F<K9E><9 >B@CB-
A9AFO CDB8G>F4, 4 F4>:9 D4;AO9 F9>EFGDO. 

�R8< EC9J<4?PAB CD<IB8SF 6 A9>BFBDO9 ;46989A<S, KFB5O CBCDB5B64FP, 
A4CD<@9D, :<8><= I?95, F69D8O= 5BDM <?< S=JB-CB@48>G.  AB7<9 E>4:GF, KFB 
QFB 6E9 I<@<S, 698P 6 9EF9EF69AAB@ EBEFBSA<< QF< CDB8G>FO A9 @B7GF 5OFP F4>B= 
>BAE<EF9AJ<<. � K9@-FB BA< CD46O, FB?P>B I<@<S 6 @B?9>G?SDAB= >GIA9 3 QFB 
I<@<K9E><= CDBJ9EE, 4 A9 KFB-FB 6D98AB9. �E9 8B546>< ;89EP A4FGD4?PAO9 < CB-
?9;AO9.  

$4EE>4:9@ A4 CD<@9D4I: 
1. +FB 5O E89?4FP :9?9 <ECB?P;GRF Q>EFD4>FO 6B8BDBE?9=, 474D-474D < >4D-

D47<A4A. 
2. )?BD<8 >4?PJ<S < 4?P7<A4F A4FD<S CD96D4FSF ?R5GR :<8>BEFP 6 L4D<>, 

CB8B5AO= <>D9. 
3. 3<KAO= CBDBLB> 3 QFB 6E97B ?<LP 6OC4D9AAO= 59?B>, >BFBDO= EB;84EF 

C?BFAGR A9 BE984RMGR C9AG. 
4. �?R>B;4 3 ;4@98?<F >D<EF4??<;4J<R < CD98BF6D4F<F CBF9DR :<8>BEF<. 
5. *<FD4F A4FD<S 3 A9 84EF K4EF<J4@ :<D4 EB98<A<FPES. 
6. &D<@B?<A (<A69DF<DB64AAO= E<DBC) 3 A9 >D<EF4??<;G9FES, 6 BF?<K<< BF 

E4I4D4. 
7. �E4AF4A (Q>EFD4>F EB< < >G>GDG;O) 3 EF45<?<;<DG9F 6;69E< < Q@G?PE<<. 
�?47B84DS QF<@ < @AB7<@ 8DG7<@ 8B546>4@, 5?R84 6 @B?9>G?SDAB= >GIA9 

CD<B5D9F4RF A9CD<6OKAO9 B5D4;O < 6>GEO, AB, KFB 5O 6E9 CB?GK<?BEP, A9B5IB-
8<@B F4> :9 <ECB?P;B64FP BEB5O9 F9IAB?B7<<. !4CD<@9D, 6;69L<64A<9, <;@9?P-
K9A<9, E@9L<64A<9, A47D964A<9, D4EF6BD9A<9 < H<?PFDB64A<9. 

� @B?9>G?SDAB= >GIA9 <ECB?P;GRF C<M96O9 8B546><, F4><9 >4>: EF45<?<-
;4FBDO, D97G?SFBDO ><E?BFABEF< < >D4E<F9?<. 

%F45<?<;4FBD 3 8B546>4, >BFBD4S G@9APL49F <;@9A9A<S H<;<K9E><I <?< 
I<@<K9E><I E6B=EF6 69M9EF6 CD< ID4A9A<< <?< CD<@9A9A<<.  O K4EFB <ECB?P-
;G9@ CD<6OKAO= A4@ :9?4F<A, AB @B?9>G?SDA4S >GIAS <ECB?P;G9F ;47GEF<F9?< 
<; A4FGD4?PAOI 6B8BDBE?9=: 474D-474D < >4DD47<A4A, 4 F4>:9 >E4AF4AB6GR >4-
@98P, 4?P5G@<A, >4@98P DB:>B6B7B 89D964, 7G4DB6GR >4@98P. �?47B84DS EBK9F4-
A<S@ QF<I 8B546B> < B5D45BF>9, :<DO 6<8B<;@9ASRFES, 79?< EB;84RFES <; EB-
GEB6, :<8>BEF9= < CRD9. !4CD<@9D, <ECB?P;GRF �?P7<A4F A4FD<S (�401) 3 ;47G-
EF<F9?P, >BFBDO= <ECB?P;G9FES 8?S CDB<;6B8EF64 EBGEB6, E<DBCB6 < @B?BKAOI 
CDB8G>FB6. #D< D4;6989A<< 6 :<8>BEF< BA D45BF49F >4> ;47GEF<F9?P, 4 CD< >BA-
F4>F9 E >4?PJ<9@ HBD@<DG9FES 6 6<89 :9?9. 

$97G?SFBDO ><E?BFABEF< 3 8B546><, >BFBDO9 BCD989?SRF BCF<@4?PAO= 
GDB69AP ><E?BFABEF< < CB889D:<64RF 97B. �?47B84DS <@ @B:AB D97G?<DB64FP 
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<?< <;@9A<FP PH C<M96OI CDB8G>FB6 BF E<?PAB ><E?BFAB7B 8B E<?PAB M9?BK-
AB7B. % <I CB@BMPR 6 @B?9>G?SDAB= >GIA9 E@9EP ><E?BF G@9APL49F 6B8BDB8AO= 
CB>4;4F9?P CDB8G>F4, CD< QFB@ CB6OL49F CD<@9EP M9?BK9=, AB CD<@9EP 5GH9D-
AOI Q?9@9AFB6 G89D:<649F $! 6 BCD989?9AAB= EF9C9A<. 1?9@9AFO 5GH9DAB= 
E@9E< CD<5O64RF 6 EBEFBSA<< I<@<K9E>B7B 54?4AE4. !4CD<@9D, ?4>F4F >4?PJ<S 
(�327) 3 S6?S9FES >4?PJ<96B= EB?PR @B?BKAB= ><E?BFO, K4EFB <ECB?P;G9FES 6 C<-
M96B= CDB@OL?9AABEF< >4> D97G?SFBD ><E?BFABEF<. "A G89D:<649F 6?47G, 
Q@G?P7<DGRMGR EB?P, S6?S9FES E<A9D7<EFB@ 4>F<4>E984AFB6. 

�D4E<F9?< 3 I<@<K9E><9 EB98<A9A<S, B5?484RM<9 ECBEB5ABEFPR <AF9A-
E<6AB CB7?BM4FP < CD9B5D4;B6O64FP CDB8G>F 6 D4;?<KAO9 J69F4. $4EE@BFD<@ 
CD<@9A9A<9 >D4E<F9?9= 8?S CD<7BFB6?9A<S K9DAB= < >D4EAB= <>DO. ">D4L9AA4S 
<>D4 CB?P;G9FES GEC9IB@ 6ER8G: < A4 8BDB7<I 54A>9F4I, < 6 DB;A<KAOI E9FSI Q>B-
AB@ >?4EE4.  

#D< <ECB?P;B64A<< C<M96B7B >D4E<F9?S «�4DQ?P» 3 K9DAB7B J69F4, 6 CB?-
AB= @9D9 EBID4AS9FES C<M964S J9AABEFP A4FGD4?PAB= <>DO, 5G>9F 99 6>GE4 < 4DB-
@4F4. 1FBF >D4E<F9?P CD98A4;A4K9A 8?S B>D4L<64A<S <>DO D4;?<KAOI 6<8B6 DO5, 
>DB@9 BE9FDB6OI < ?BEBE96OI, 4 F4> :9 8?S B>D4L<64A<S 59?>B6B= ;9DA<EFB= 
<>DO. �>DG E «�4DQ?P» GC4>B6O64RF <E>?RK<F9?PAB 6 EF9>?SAAO9 < @9F4??<K9-
E><9 54A><, CBFB@G KFB QFBF >D4E<F9?P C?BIB D947<DG9F E 8DG7<@< @4F9D<4?4@<, 
KFB @B:9F CBECBEB5EF6B64FP D4;DGL9A<R CDB8G>F4. �?S >D4EAB= <>DO <ECB?P-
;GRF Q>EFD4>F C4CD<>< < >4D@<A 3 A4FGD4?PAO9 >D4E<F9?<. !B BA< BK9AP E<?PAB 
CB869D:9AO 6OJ69F4A<R, CBQFB@G > A<@ 8B546?SRF E<AF9F<K9E><9 >D4E<F9?<. 
"EAB6AO@< >D4E<F9?S@< 8?S >D4EAB= <>DO S6?SRFES �120(>D4EAO= J69F), 
�110(:9?FO= J69F).   

�?47B84DS <ECB?P;B64A<R QF<I C<M96OI 8B546B> 5?R8B CD<B5D9F49F >D4-
E<6O= < 4CC9F<FAO= 6<8, CD<SFAO= 6>GE < @4ASM<= ;4C4I.  

 

1.4  B?9>G?SDA4S >GIAS, BEB59AABEF< CD<7BFB6?9A<S < A4CD46?9A<S. 
&DG8AB A4=F< K9?B69>4, >BFBDO= A< D4;G A9 E?OL4? B @B?9>G?SDAB= >GIA9, 

AB CB>4 BK9AP @4?B ?R89=, >FB CDB5B64? A4EFBSM<9 @B?9>G?SDAO9 5?R84. +FB5O 
CB?GK<FP AB6O=, A9B5OKAO= 74EFDBAB@<K9E><= CDB8G>F A48B 6O89?<FP EB98<A9-
A<S BF69FEF69AAO9 ;4 ;4C4I <A7D98<9AF4, Q>EFD47<DB64FP <I 6B8B=, 4 ;4F9@ CD9-
6D4F<FP QFG 98G 6 :9?9. &4>B9 :9?9 @B:AB <;@9A<FP, CD<846 9@G 8DG7GR F9>EFGDG 
<?< CB8>D4E<FP, KFB5O CB?GK<FP 5B?99 4CC9F<FAO= 6<8. � D9EFBD4A9 <ECB?P;GRF 
F4>B9 B5BDG8B64A<9 >4>: >BA69>J<BAAO9 C?<FO, C?<FO LB>B6B= ;4@BDB;><, 64-
>GG@AO9 EGL<?PAO9  
L>4HO, 8<798D4FBDO, F9D@BEF4FO, EG-6<8, DBFBDAO= <EC4D<F9?P, J9AFD<HG74,  
7B@B79A<;4FBDO, E<HBAO < F.8.  

 B?9>G?SDAO9 CB64D4 :4DSF CDB8G>FO A4 6B89, 5?47B84DS 8B546?9A<S 6  
A99 EC9J<4?PAB7B D4EF<F9?PAB7B E4I4D4. +4EFB <ECB?P;GRFES @9FB8O 8?<F9?PAB= 
A<;>BF9@C9D4FGDAB= F9D@<K9E>B= B5D45BF>< 6 64>GG@9 <?< @7AB69AAB7B BI?4-
:89A<S CDB8G>FB6 < 5?R8 :<8><@ 4;BFB@.  
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 B?9>G?SDA4S >G?<A4D<S FD95G9F 6OEBK4=L9= FBKABEF<, BL<5>4 A4 C4DG 
7D4@@B6 @B:9F 59;A489:AB <ECBDF<FP 5?R8B.  

"EAB6AO9 CD<9@O @B?9>G?SDAB= >GIA<: 
1. 1ECG@<;4J<S.  9FB8 CD96D4M9A<S F69D8OI < :<8><I CDB8G>FB6 6 GEFB=-

K<6GR 6B;8GLAGR C9AG, CD< QFB@ 6E9 6>GEB6O9 E6B=EF64 CDB8G>F4 <?< 5?R84 
EBID4ASRFES.  

2. %H9D<H<>4J<S < :9?<H<>4J<S. #D96D4M9A<9 CDB8G>FB6 6 79?P E CB@B-
MPR :9?4F<A4 < 4?P7<A4F4 A4FD<S, EF45<?<;4FBD4, CB6OL4RM97B 6S;>BEFP CDB-
8G>F4. 

3. !<;>BF9@C9D4FGDAO= @9FB8. % <ECB?P;B64A<9@ :<8>B7B < EGIB7B ?P84 
;4@BD4:<64RF < ;4C9>4RF CDB8G>FO < 5?R84. 

4. &D4AE7?RF4@<A4;4. �4>?RK49FES 6 <ECB?P;B64A<< FD4AECBDFB@<A4;O, 
BEB5OI H9D@9AFB6, ECBEB5AOI E>?9<64FP @GE>G?PAO9 F>4A< 8?S @B89?<DB64A<S 
A9B5OKAOI HBD@ 5?R8 <; @SE4 < DO5O. 

  �?S FB7B KFB 5O 8B5<FPES BCD989?9AAB7B 6>GE4, J69F4, ;4C4I4, F9>EFGDO, 
<ECB?P;GRFES E?98GRM<9 A4CD46?9A<S: 

1. �9>BAEFDG>J<S - <;@9A9A<S CDB8G>F4, <;@9A9A<S F9>EFGDO. 
2. %G6<8 3 F9IAB?B7<S CB8 846?9A<9@ (5O6L4S E>BDB64D>4). #DB8G>FO 64-

>G@<DGRFES, 4 84?99 BCGE>49FES 6 CBEG8G E A47D964F9?9@ 8B BCD989?9AAB= F9@-
C9D4FGDO. 1FB A4CD46?9A<9 ?GKL9 <ECB?P;B64FP 8?S B6BM9=, >DB@9 >D4I@4?<-
EFOI. 1FB A4CD46?9A<9 EBID4AS9F J69F, F9>EFGDG. 

3.  #9ABB5D4;B64A<9 3 6OFS:>4 <; CDB8G>F4 BEAB6O (E CD<@9A9A<9@ J9A-
FD<HG7<) < 84?PA9=L99 6;5<64A<9. 

4. �9?9B5D4;B64A<9 3 8?S 84AAB7B A4CD46?9A<9 <ECB?P;GRF 4?P7<A4F 
A4FD<S < ?4>F4F >4?PJ<S. 1FB A4CD46?9A<9 CD<849F CDB8G>FG EH9DO. 

5. $45BF4 E 4;BFB@ 3 4;BF CD< ><C9A<< EB;849F <894?PAO9 GE?B6<S 8?S ;4-
@BDB;>< (?R5B9 CRD9 6;5<64RF <?< 6 CRD9 >?48GF 7?R>B;G (CD<849F Q?4EF<K-
ABEFP)).  

#D<ASF<9 C<M< S6?S9FES 8?S A4E B5O89AABEFPR, AB E CB@BMPR EC9J<4?P-
AB7B B5BDG8B64A<S CDBJ9EE Q6B?RJ<< EB;84? F9 C<M96O9 CD<6OK>< < FG C4?<FDG 
CD98CBKF9A<=, >BFBDGR @O <@99@ A4 E97B8ASLA<= 89AP. % GEB69DL9AEF6B64A-
AO@ KG6EF6B@ 6>GE4, ;A4A<S@< B A4L9= C<M9 < ED98EF64I, KFB5O CD<7BFB6<FP 99, 
?R8< A4K4?< Q>EC9D<@9AF<DB64FP E D4;?<KAO@< Q?9@9AF4@<, CDB8G>F4@< C<F4-
A<S 6 >G?<A4D<<, KFB CBECBEB5EF6B64?B BF>DOF<R @B?9>G?SDAB= >GIA<. #B64D4 
6B 6E9@ @<D9 7BD8SFES E6B<@< D9J9CF4@< < CD98EF46?9A<S@< C<M<. �?47B84DS 
CB64D4@ D4;6<F<9 @B?9>G?SDAB= >GIA< S6?S9FES 6OEB>BD4;6<FB= HBD@B= 8<9F<-
K9E><I A4G>, >BFBDO9 6>?RK4RF 6 E95S 6E9 F9IA<K9E><9, A4GKAO9 < I<@<K9E><9 
<AAB64J<< < E6B8<F <I 6@9EF9. !9E@BFDS A4 FB, KFB @B?9>G?SDA4S 74EFDBAB@<S 
8B E<I CBD S6?S9FES ECBDAB=, A9 CB?GK<?4 L<DB>B7B CD<;A4A<S, QF4 BFD4E?P 
BEF46?S9F E6B= E?98 6 :<;A< D9EFBD4FBDB6 < ;A4FB>B6 6B 6E9@ @<D9.  
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 B?9>G?SDAGR >GIAR <ECB?P;GRF @AB7<9 ;46989A<S 6B @AB7<I EFD4A4I, 
F4><9 >4>: Fat Duck (�9?<>B5D<F4A<S), Alinea (+<>47B,%,�), Biko ( 9>E<>4), 
Artest ( BE>64), Iggy9s (%<A74CGD). 

 

����� 2. #$��&�+�%��3 +�%&0 

 

2.1. 'K4EF<9 «!&&1�» 6 D4ECDBEFD4A9A<< @B?9>G?SDAB= >GIA<. 
� CDBL?B@ 7B8G 6 �>4F9D<A5GD79 CDB6B8<?ES 6FBDB= HBDG@ «&9IAB?B7<< 

5G8GM97B». !4 QFB @9DBCD<SF<< B8<A <; EFG89AFB6 A4L97B >B??98:4 CB>4;4? <A-
F9D9EAO= Q>EC9D<@9AF CB CD<7BFB6?9A<R K9DAB= < >D4EAB= <>DO.  

�?S CD<7BFB6?9A<S K9DAB= <>DO EFG89AF <ECB?P;B64?: 
ý �4?P;4@<K9E><= G>EGE. 
ý �B84. 
ý $4EF<F9?PAB9 @4E?B (BI?4:89AAB9). 
ý ,CD<J. 
ý �74D-474D. 
#D<7BFB6?9A<9: �4?P;4@<K9E><= G>EGE D4;6B8SF 6 6B89, KFB5 :<8>BEFP 

EF4?B K9DA4S < B8ABDB8A4S. �4?99 CB?GK9AAGR :<8>BEFP 6O?<649@ 6 >4EFDR?R 
< ><CSF<@, ;4F9@ 6EOC49@ B8AG K4=AGR ?B:>G 474D-474D4, ><CSF<@, IBDBLB @9-
L49@, EA<@49@ E B7AS < 849@ :<8>BEF< A9@AB7B BEFOFP. �4F9@ BEFO6LGR E@9EP 
A45<D49@ 6 LCD<J < A4K<A49@ 6O846?<64FP >4C9?P>< 6 BI?4:89AAB9 @4E?B. �4-
C9?P>< 5?47B84DS 474DG < BI?4:89AAB@G @4E?G A4K<A4RF ;4EFO64FP < CD<B5D9-
F4FP HBD@G K9DAB= <>DO. #BE?9 6ER <>DG E?98G9F CDBJ98<FP, KFB5 <;546<FP BF 
?<LA97B @4E?4 [1,4,5,6,7]. 

�?S CD<7BFB6?9A<S >D4EAB= <>DO CBA48B5<FES:  
ý  BD>B6P. 
ý %69>?4. 
ý �74D-474D. 
ý $O5AO= 5G?PBA (EGIB=). 
ý %B?P. 
ý $4EF<F9?PAB9 @4E?B (BI?4:89AAB9). 
#D<7BFB6?9A<9: +9D9; EB>B6O:<@4?>G CDBCGE>49@ @BD>B6P < E69>?G (BA4 

A9B5IB8<@4 8?S 5B?99 >D4EAB7B J69F4, >4> G A4EFBSM9= <>DO). #BE?9 FB7B >4> 
CB?GK<?< A9B5IB8<@O= EB>, C9D9?<649@ 97B 6 >4EFDR?R < CB8B7D9649@. �4F9@ 
8B546?S9@ DO5AO= 5G?PBA, EB?P < 474D-474D, ><CSF<@, IBDBLB C9D9@9L<649@, 
EA<@49@ E B7AS < 849@ :<8>BEF< BEFOFP. #BE?9 K97B E@9EP A45<D49@ 6 LCD<J < 
A4K<A49@ 4>>GD4FAB 6O846?<64FP >4C9?P>< 6 BI?4:89AAB9 @4E?B. �4C9?P><, 
FBKAB F4>:9, >4> < K9DA4S <>D4, A4K<A4RF ;4EFO64FP. #DBJ9:<649@ <>DG, <;546-
?SS 99 BF ?<LA97B @4E?4 [1,2,3,5,7]. 
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�4> K9DA4S, F4> < >D4EA4S @B?9>G?SDA4S <>D4 <894?PAB CB8B=8GF 8?S 5G-
F9D5DB8B6, >4A4C9, E4?4FB6 < 8DG7<I IB?B8AOI ;4>GEB>.  

 

2.2. #D<7BFB6?9A<9 5?R8. 
� CD4>F<K9E>B= K4EF< @O CD98EF46?S9@ 5?R84 @B?9>G?SDAB= >GIA<, CD<-

7BFB6?9AAO9 6 F9IAB?B7<K9E>B= ?45BD4FBD<<. 
�484K4 @B?9>G?SDAB= >GIA< 3 A9 A4>BD@<FP 8B BF64?4, 4 G8<6<FP < CD<SFAB 

BL9?B@<FP CBFD95<F9?S. �BA9KAB, 5B?PL<AEF6B 5?R8 6 8B@4LA<I GE?B6<SI A9 
CB6FBD<FP. !B E4@O9 CDBEFO9, 59; <ECB?P;B64A<S E?B:AOI CD<ECBEB5?9A<= < 
EC9J<4?PAOI 8B546B>, @B:AB CD<7BFB6<FP A4 EB5EF69AAB= >GIA9.  

�C9?PE<AB6O9 EC479FF<: 
ý �C9?PE<AB6O= EB> 3 400 @?. 
ý �C9?PE<AB6O= E<DBC (7GEFB=) 3 25 @?. 
ý %4I4DAO= E<DBC 3 75 @?. 
ý �9?4F<A 3 25 7. 
#D<7BFB6?9A<9: %@9L<649@ 6E9 <A7D98<9AFO < A47D9649@, A9 8BCGE>4S ><-

C9A<S. #B?GK<6LGRES :<8>BEFP A45<D49@ 6 LCD<J. % 97B CB@BMPR ;4CB?AS9@ 
7<5>GR E<?<>BAB6GR FDG5BK>G A9B5IB8<@B= A4@ 8?<AO. !4CB?A9AAGR FDG-
5BK>G BCGE>49@ A4 3 @<AGFO 6 IB?B8AGR 6B8G. �4F9@ EB98<AS9@ LCD<J < FDG-
5BK>G < CD< CB@BM< CBEFGC4RM97B <; LCD<J4 6B;8GI4 6O846?<649@ CB?GK<6-
L<9ES EC479FF<.  

�BH9=AB9 @SEB: 
ý %6<A4S L9=>4 3 1,5 >7. 
ý 1ECD9EEB 3 K4L>4. 
ý �;@9?PK9AAO= >BH9. 
ý �BH9=AB9 @4E?B 3 50 7. 
ý %B?P < C9D9J. 

#D<7BFB6?9A<9: �BFB6<@ K4L>G QECD9EEB; ;4F9@ C4EFG <; >BH9=AB7B @4E?4, 
EB?<, C9DJ4 < <;@9?PK9AAB7B >BH9. #D< CB@BM< LCD<J4 66B8<@ BEF46L<=ES QE-
CD9EEB 6 >GEB> E6<AB= L9<. !4F<D49@ >GEB> @SE4 CB?GK<6L9=ES C4EFB=. �?489@ 
>GEB> @SE4 8?S ;4C9>A<S, C?BFAB 97B ;4>DO649@. �<CSF<@ 6 >4EFDR?9 6B8G < CB-
@9M49@ C4>9F 6 >4EFDR?R. !4 E4@B@ A95B?PLB@ B7A9 FB@<@ 6 F9K9A<9 2 K4EB6. 
"I?4:849@ < A4D9;49@ CBDJ<BAAB.  

�9?9 <; FB@4FAB7B EGC4: 
ý �GD<AAO= 5G?PBA 3 350 @?. 
ý  BD>B6P 3 1 LF. 
ý �G>-CBD9= 3 ½ EF95?S. 
ý +9EAB> 3 1 ;G5. 
ý �74D-474D. 
ý &B@4FA4S C4EF4 3 2 EF.?. 
ý #B@<8BDO K9DD< 3 6 LF. 
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ý #9FDGL>4 3 15 7D. 
ý �9?9AO= ?G> 3 15 7. 
ý %B?P < C9D9J 
#D<7BFB6?9A<9: 6 5G?PBA 8B546?S9@ A4D9;4AAO9 >DG:BK>4@< @BD>B6P, 

?G>-CBD9=, K9DD< < K9EAB>, FB@4FAGR C4EFG, ;9?9AP, EB?P < C9D9J. %F46<@ >4-
EFDR?R A4 @98?9AAO= B7BAP < 64D<@ CBE?9 ;4><C4A<S 20 @<AGF. #RD<DG9@ EGC 
CD< CB@BM< 5?9A89D4 < CDBJ9:<649@. �B546?S9@ 474D-474D, D4;@9L<649@ < 8B-
6B8<@ 8B ><C9A<S A4 @4?9AP>B@ B7A9. $4;?<649@ 6 HBD@BK>< < EF46<@ 6 IB?B-
8<?PA<> 8B CB?AB7B ;4EFO64A<S. �O>?48O649@ A4 CBDJ<BAAO9 F4D9?><.  

$46<B?< <; @4?<AO: 
ý �B84 3 485 @?. 
ý �?P7<A4F A4FD<S 3 2 7. 
ý  4?<A4 3 325 7. 
ý %4I4D 3 24 7. 
ý �4>F4F >4?PJ<S 3 4 7. 
#D<7BFB6?9A<9: 6A4K4?9 D4EF6BDS9@ 4?P7<A4F A4FD<S 6 6B89 8?S D46AB@9D-

AB7B D4;@9L<64A<S. �BFB6GR @4EEG CBEF46<FP 6 IB?B8<?PA<> A4 15 @<AGF. �4?99 
6 5?9A89D CB@9EF<FP @4?<AG, ?4>F4F >4?PJ<S, E4I4D < CDB5?9A89D<FP.  9DAB= 
?B:>B= CB?B:<FP 6E9 K4EF< CD<7BFB6?9AAB= @4EEO 4?P7<A4F A4FD<S E 6B8B=, < 
BEF46?S9@ 97B A4 3 @<AGFO. #BE?9 8BEF4FP 6E9 7BFB6O9 D46<B?<, BCB?BEAGFP IB-
?B8AB= 6B8B=. #B8464FP AG:AB 6 ?B:9K>4I 8?S QHH9>FAB= CB84K<.  

 

�4>?RK9A<9 
 

#D< CDBKF9A<< QFB7B CDB9>F4 6O G;A4?< B5 <EFBD<< 6B;A<>AB69A<S < D4;-
6<F<S @B?9>G?SDAB= >G?<A4D<<, G;A4?< BEAB6AO9 CD<9@O @B?9>G?SDAB= >GIA< 
< CD46<?4 CD<7BFB6?9A<S 5?R8 6 8B@4LA<I GE?B6<SI, 6OS6<?< BE<AB6O9 ;A4A<S 
B @B?9>G?SDAB= >GIA9.  

�BA9KAB, A9 6E9 5?R84 @B?9>G?SDAB= >GIA< @B:AB CD<7BFB6<F 8B@4, B8-
A4>B, @B:AB A4=F< D9J9CFO, <?< CBCDB5B64FP CD<8G@4FP E6B<, KFB5O G8<6<FP 
E6B<I DB8AOI < 8DG;9=.  B:9F 6E>BD9 CB?GK<FES BF>DOFP E6B9 ;46989A<9 E A9-
B5OKAO@< 5?R84@<.  

 B?9>G?SDA4S >G?<A4D<S E >4:8O@ 8A9@ EF4AB6<FES 6E9 5B?99 CBCG?SDAB= 
< D4;ABB5D4;AB=. "A4 849F 6B;@B:ABEFP 6;7?SAGFP A4 98G 6 AB6B@ E69F9 < CBCDB-
5B64FP 99 6 AB6B= HBD@9, 89?4S >4:8O= CD<9@ C<M< A9 CDBEFB EB5OF<9@, 4 A4EFB-
SM<@ BF>DOF<9@, CBKF< KFB KG8B@.  

 

 

 

 

 



 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

237 

 

%C<EB> ?<F9D4FGDO 

1. « B?9>G?SDA4S >GIAS». https://ladypiace.ru/home/kylinariya/mole-
kulyarnaya-kyxnya.html 

2. «+FB F4>B9 @B?9>G?SDA4S >GIAS». 
https://yandex/ru/video/touch/preview/16761613481236260970 

3. «)<@<K9E><9 BEAB6O @B?9>G?SDAB= >GIA<». 
https://yandex/ru/video/touch/preview/6028069029950817334 

4. «"EAB6O @B?9>G?SDAB= >GIA<». https://posuda-ru/tubopages 
.org/turbo/posuda.ru/s/info/chto_takoe_molekylyarnya_kyxnya 

5. «#D<7BFB6?9A<9 @B?9>G?SDAOI 5?R8». https://udav102-livejournal-
com.turbopages.org/turbo/udav102.liverjournal.com/s/301858.html 

 

  

https://ladypiace.ru/home/kylinariya/molekulyarnaya-kyxnya.html
https://ladypiace.ru/home/kylinariya/molekulyarnaya-kyxnya.html
https://yandex/ru/video/touch/preview/16761613481236260970
https://yandex/ru/video/touch/preview/6028069029950817334
https://udav102-livejournal-com.turbopages.org/turbo/udav102.liverjournal.com/s/301858.html
https://udav102-livejournal-com.turbopages.org/turbo/udav102.liverjournal.com/s/301858.html
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#$��"��!�� 

  

 

#D<?B:9A<9 1. 

 

#D<?B:9A<9 2. 

 

#D<?B:9A<9 3. 

 

#D<?B:9A<9 4. 
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#D<?B:9A<9 5.  

#D<?B:9A<9 6. 

 

#D<?B:9A<9 7. 
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,'  � ��-�&� "& !��" � ,�"�0!"� %$��� 
 

 5425452 �.%., CG0I89AS 110 :;0AA0 
$5?8=0 �.�., CG0I0SAS 10 0 :;0AA0 

$C:>2>48B5;8: *0?;S  0@8S �>@8A>2=0, CG8B5;P D878:8   
               �CAO38=0 .;8S %5@3552=0, CG8B5;P 8=D>@<0B8:8  

 �"' %", 7 95 

 

�6989A<9 

 <D, B>DG:4RM<= A4E, @B:AB A4;64FP @<DB@ ;6G>B6. �6GK4F 6B>DG7 A4E 
7B?BE4 ?R89= < @G;O>4, LG@ 69FD4 < M959F CF<J, DB>BF @BFBDB6 < L9?9EF ?<EF6O. 
% CB@BMPR D9K< ?R8< B5M4RFES, E CB@BMPR E?GI4 CB?GK4RF <AHBD@4J<R B5 
B>DG:4RM9@ @<D9. !9 @9APL99 ;A4K9A<9 ;6G> <@99F 8?S :<6BFAOI. % FBK>< ;D9-
A<S H<;<><, ;6G> - QFB @9I4A<K9E><9 >B?954A<S, >BFBDO9 D4ECDBEFD4ASRFES 6 
GCDG7B= ED989: 6B;8GI9, 6B89, F6UD8B@ F9?9 < F.C. %CBEB5ABEFP K9?B69>4 6BECD<-
A<@4FP GCDG7<9 >B?954A<S, E?GL4FP <I BFD4;<?<EP 6 A4;64A<< GK9A<S B ;6G>9 3 
4>GEF<>4 (BF 7D9K9E>B7B akustikos - E?GIB6B=, E?OL<@O=). 

,G@ 8B6B?PAB D4ECDBEFD4A9A 6 A4L< 8A<. ,G@ 3 ;6G>, 6 >BFBDB@ <;@9A9-
A<9 4>GEF<K9E>B7B 846?9A<S, 6BECD<A<@49@B9 GIB@, 59ECBDS8BKAB < CB6FBDS9FES 
K9D9; D4;AO9 CDB@9:GF>< 6D9@9A<. �4> < 6E9 H<;<K9E><9 S6?9A<S, LG@ <@99F < 
CB?B:<F9?PAO9 >4K9EF64 < BFD<J4F9?PAO9. +9?B69> E?GL49F CD<SFAGR @G;O>G, 
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AB9 6B;89=EF6<9 A4 ;8BDB6P9 K9?B69>4. &4>, <AHD4;6G>< BEB5B9 6?<SA<9 B>4;O-
64RF A4 CE<I<K9E>GR EH9DG K9?B69>4: CBD4:4RF 6E9 6<8O <AF9??9>FG4?PAB= 89-
SF9?PABEF<, GIG8L4RFES A4EFDB9A<9, <AB784 CBS6?S9FES BMGM9A<9 D4EF9DSAAB-
EF<, FD96B7<, <ECG74, EFD4I4, 4 CD< 6OEB>B= <AF9AE<6ABEF< 3 KG6EF6B E?45BEF<, 
>4> CBE?9 E<?PAB7B A9D6AB7B CBFDSE9A<S. �4:9 E?45O9 ;6G>< <AHD4;6G>< @B7GF 
B>4;O64FP A4 K9?B69>4 EGM9EF69AAB9 6B;89=EF6<9, 6 BEB59AABEF<, 9E?< BA< ABESF 
8?<F9?PAO= I4D4>F9D. #B @A9A<R GK9AOI, <@9AAB <AHD4;6G>4@<, A9E?OLAB 
CD<>4E4RM<@<ES E>6B;P E4@O9 FB?EFO9 EF9AO, 6O;O64RFES @AB7<9 A9D6AO9 5B-
?9;A< :<F9?9= >DGCAOI 7BDB8B6. '?PFD4;6G><, ;4A<@4RM<9 ;4@9FAB9 @9EFB 6 
74@@9 CDB<;6B8EF69AAOI LG@B6, F4>:9 BC4EAO.  9I4A<;@O <I 89=EF6<S A4 :<-
6O9 BD74A<;@O >D4=A9 @AB7BB5D4;AO. "EB59AAB E<?PAB <I BFD<J4F9?PAB@G 6B;-
89=EF6<R CB869D:9AO >?9F>< A9D6AB= E<EF9@O. 

,G@ >B64D9A, 97B 6D98AB9 6B;89=EF6<9 A4 BD74A<;@ EB69DL49FES A9;D<@B, 
A9;4@9FAB. "D74A<;@ K9?B69>4 CDBF<6 LG@4 CD4>F<K9E>< 59;;4M<F9A. � A4EFBS-
M99 6D9@S 6D4K< 7B6BDSF B LG@B6B= 5B?9;A<, D4;6<64RM9=ES 6 D9;G?PF4F9 6B;-
89=EF6<S LG@4 E CD9<@GM9EF69AAO@ CBD4:9A<9@ E?GI4 < A9D6AB= E<EF9@O. (E@. 
#D<?B:9A<9 71). 

!4<5B?99 B5M<@< H<;<B?B7<K9E><@< QHH9>F4@<, A45?R849@O@< CD< 89=-
EF6<< <AHD4;6G>B6OI >B?954A<= A4 K9?B69K9E><= BD74A<;@, S6?SRFES <;@9A9A<9 
D<F@B6 8OI4A<S < 5<9A<= E9D8J4, D4EEFDB=EF64 :9?G8>4 < J9AFD4?PAB= A9D6AB= 
E<EF9@O, 7B?B6AO9 5B?<. 

�6G><, 6O;O64RM<9 BFD<J4F9?PAO9 Q@BJ<<: LG@ EFDB<F9?PAB= < D9@BAF-
AB= F9IA<><, 6EU, KFB <;84UF I4D4>F9DAO= @9F4??<K9E><= ?S;7 < ;6BA, - 8D9?P, 
@B?BFB>, Q?9>FDBC<?4. #B GDB6AR D4;8D4:9A<S IG:9 FB?P>B 89FE><= C?4K. �4FB 
E@9I D95UA>4 EFB<F C9D6O@ 6 EC<E>9 CD<SFAOI ;6G>B6 6@9EF9 E C9A<9@ CF<J < 
:GDK4A<9@ 6B8O.  

�4:9 ;6GK4A<9 @G;O>4?PAOI <AEFDG@9AFB6 6O;O649F A974F<6AO9 Q@BJ<<, 
9E?< FBF <?< <AB= <AEFDG@9AF E6S;4A E A9CD<SFAO@< 6BECB@<A4A<S@<.  G;O>4 
3 A45BD ;6G>B6, >BFBDO9 EBEF46?SRF @9?B8<R < D<F@. 'KUAO9 8B>4;4?<, KFB @G-
;O>4 CB?B:<F9?PAB 6?<S9F A4 K9?B69>4, :<6BFAOI < 84:9 D4EF9A<S. 

%?<L>B@ 7DB@><= ;6G>-6OEFD9? A4 5?<;>B@ D4EEFBSA<< <?< LG@ D94>F<6-
AB7B 86<74F9?S ECBEB59A CB6D98<FP E?GIB6B= 4CC4D4F. �9; CBE?98EF6<= K9?B69> 
6BECD<A<@49F BCD989?UAAO= 8<4C4;BA 7DB@>BEF<. �E?< 7DB@><9 ;6G>< B>DG:4RF 
CB6E98A96AB, A4CD<@9D, 6 @9FDB, K9?B69> CBEF9C9AAB C9D9EF4UF 6BECD<A<@4FP 
F<I<9, F9DSS E?GI < D4EL4FO64S A9D6AGR E<EF9@G. 
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�E?< K9?B69> CD<6O> > 7BDB8E>B@G LG@G, FB, CBC46 6 89D96AR, 789 ABKPR 
F<L<A4, BA EC<F A4@AB7B IG:9, E?OL<F @9?PK4=L<9 LBDBI<. #BQFB@G 6D98AB 
>4> C9D9@9M9A<9 89D969AE>B7B :<F9?S 6 7BDB8E>GR ED98G, F4> < A4B5BDBF. 

+FB5 ;4M<F<FPES BF G?<KAB7B LG@4, 6 7BDB8E>B= >64DF<D9 GEF4A46?<64RF 
LG@B<;B?SJ<BAAO9 B>A4 < 869D<.  9:>B@A4FAO9 869D< 8B?:AO 5OFP A9 FBAPL9 
EBDB>4 E4AF<@9FDB6.  

#E<IB?B7< < 6D4K< EB69FGRF G89?SFP 6A<@4A<9 FB@G, KFB < >4> E?GL4FP. 
�98P BF B>DG:4RM<I ;6G>B6 ;46<E<F A4EFDB9A<9 K9?B69>4, ;8BDB6P9, D45BFBECB-
EB5ABEFP < GEC9I 6 :<;A< 

 

   1.4 �BCGEF<@O9 ABD@O. 

   +FB5O <@9FP CD98EF46?9A<9 B5 BC4EABEF<, >BFBDGR CD98EF46?S9F 8?S 
E?GI4 LG@, A9B5IB8<@B B;A4>B@<FP E 8BCGEF<@O@< ABD@4@< LG@4 8?S D4;AB7B 
6D9@9A< EGFB>, 4 F4>:9 G;A4FP, >4>B= GDB69AP LG@4 6 89J<59?4I CDB<;6B8SF F9 
<?< <AO9 ;6G><. &4><@ B5D4;B@ @B:AB A4K4FP CBA<@4FP, KFB S6?S9FES 59;BC4E-
AO@ 8?S E?GI4, 4 KFB CD98EF46?S9F BC4EABEFP. � E CBA<@4A<9@ CD<89F < G@9A<9 
<;5974FP 6D98AB7B 6B;89=EF6<S ;6G>4 A4 E?GI. 

  #B E4A<F4DAO@ ABD@4@, 8BCGEF<@O@ GDB6A9@ LG@4, >BFBDO= A9 A4ABE<F 
6D984 E?GIG 84:9 CD< 8?<F9?PAB@ 6B;89=EF6<< A4 E?GIB6B= 4CC4D4F, CD<ASFB 
EK<F4FP: 55 89J<59? (8�) 6 8A96AB9 6D9@S < 40 89J<59? (8�) ABKPR. &4><9 69?<-
K<AO ABD@4?PAO 8?S A4L97B GI4, AB, > EB:4?9A<R, BA< BK9AP K4EFB A4DGL4RFES, 
BEB59AAB 6 CD989?4I 5B?PL<I 7BDB8B6. 

  �E?< GDB69AP LG@4 8BEF<749F 70-90 89J<59? (8�) < CDB8B?:49FES 8B-
6B?PAB 8?<F9?PAB9 6D9@S, FB F4>B= LG@ CD< 8?<F9?PAB@ 6B;89=EF6<< @B:9F CD<-
69EF< > ;45B?964A<S@ J9AFD4?PAB= A9D6AB= E<EF9@O. � 8?<F9?PAB9 6B;89=EF6<9 
LG@4 GDB6A9@ 5B?99 100 89J<59? (8�) @B:9F CD<6B8<FP > EGM9EF69AAB@G EA<-
:9A<R E?GI4 6C?BFP 8B CB?AB= 7?GIBFO. #BQFB@G 6D984 BF 7DB@>B= @G;O>< @O 
CB?GK49@ 7BD4;8B 5B?PL9, K9@ G8B6B?PEF6<S < CB?P;O. 

 

&45?<J4 71. �BCGEF<@O9 GDB6A< LG@4 
#B@9M9A<9 �BCGEF<@O= GDB69AP LG@4 (8�) 

�45<A9F 6B 6D9@S GDB>4 40 

�BD<8BD A4 3 QF4:9 A4 C9D9@9A9 80 

(B=9 L>B?O A4 C9D9@9A9 80 

%FB?B64S 6B 6D9@S B5984 60 

%CBDF;4?  6B 6D9@S GDB>4 60 

 

1.5 ,G@B@9FD<K9E>4S 4CC4D4FGD4.  
"CD989?9A<9 GDB6AS LG@4 S6?S9FES 64:AB= ;484K9= 6B @AB7<I B5?4EFSI, 

F4><I >4> CDB<;6B8EF6B <?< A4GKAO9 <EE?98B64A<S. �?S CDB6989A<S CB8B5AB7B 
DB84 ;4@9DB6 5O? EB;84A EC9J<4?PAO= CD<5BD, A4;O649@O= LG@B@9DB@.  
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,G@B@9D S6?S9FES Q?9>FDBAAO@ 4CC4D4FB@, >BFBDO= CB;6B?S9F <;@9DSFP 
GDB69AP ;6G>B6B7B 846?9A<S. �7B @B:AB BFA9EF< > 6OEB>BFBKAO@ CD<5BD4@. #D< 
QFB@ LG@B@9D 6CB?A9 8BEFGC9A B5OKAB@G K9?B69>G, FB 9EFP <@99F D4;G@AGR EFB-
<@BEFP < A9 FD95G9F >4><I-?<5B 7?G5B><I CB;A4A<= 8?S GEC9LAB= Q>EC?G4F4J<<. 

�BAEFDG>J<S LG@B@9D4 EB89D:<F Q?9@9AFO: 
" @<>DBHBA A9A4CD46?9AAB7B F<C4; 
" GE<?<F9?P; 
" H<?PFDO; 
" 89F9>FBD; 
" <A8<>4FBD. 

 

$<E.1.�BAEFDG>J<S LG@B@9D4 

 

,G@ CD98EF46?S9F EB5B= 59ECBDS8BKAO9 >B?954A<S, BF?<K4RM<9ES 8DG7 
BF 8DG74 CB K4EFBF9. ,G@B@9D G?46?<649F <I E CB@BMPR @<>DBHBA4, >BFBDO= 
CD9B5D4;B6O649F QF< >B?954A<S 6 Q?9>FD<K9E><= E<7A4?. #BE?9 B5D45BF>< GE<-
?<F9?9@ BA CDBIB8<F K9D9; >BDD9>F<DGRM<9 H<?PFDO. "A< BF69K4RF ;4 6O89?9-
A<9 BCD989?9AAOI K4EFBF, KFB5O <;@9D<FP <@9AAB <I. (<?PFDO CB;6B?SRF BFE9-
SFP ?<LA<9 ;6G><, >BFBDO9 A9 6BECD<A<@4RFES K9?B69K9E><@ GIB@. �4F9@ <A8<-
>4FBD 4CC4D4F4 CB?GK49F <;@9D9AAO9 84AAO9. #B?GK9AAO9 D9;G?PF4FO 6O6B8SFES 
A4 Q>D4A LG@B@9D4. 
 

1.5.1 �4FK<> GDB6AS LG@4 DT320. 
�4FK<> <;@9DS9F ;6G> 6 89J<59?4I (8�) 6 8<4C4;BA9 BF 45 8B 110 8�, < S6-

?S9FES <894?PAO@ ED98EF6B@ 8?S <;@9D9A<S LG@4 B>DG:4RM9= ED98O < 4>G-
EF<>< CB@9M9A<=. �4FK<> 6>?RK49F EC9J<4?PAO= H<?PFD A4CDS:9A<S, 8?S BFE9-
<64A<S ?R5OI LG@B6, >BFBDO9 @B7GF 6B;A<>AGFP BF A4CDS:9A<S 6 E9F< D97<EFD4-
FBD4 84AAOI. 1FBF 84FK<> <@99F FD< GE<?<F9?PAOI >4E>484, 4 F4>:9 46FB@4F<K9-
E>B9 C9D9>?RK9A<9 @9:8G >4E>484@<, 8?S 8BEF<:9A<S @4>E<@4?PAB= 84?PABEF< 
< 7<5>BEF< 6 D45BF9. �4FK<> GDB6AS LG@4 K4EFB <ECB?P;G9FES 8?S <;@9D9A<S 
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LG@4 B>DG:4RM9= ED98O, 4>GEF<>< CB@9M9A<=, 4 F4>:9 <;GK9A<S ;6G>B<;B?S-
J<<, < 8?S @AB7<I 8DG7<I Q>EC9D<@9AFB6. �4FK<> CD98A4;A4K9A 8?S <;@9D9A<S 
GDB6AS B>DG:4RM<I LG@B6 < 4>GEF<K9E><I I4D4>F9D<EF<> CB@9M9A<=. 

�<4C4;BA <;@9D9A<=: BF 45 8B 110 �5. 
#B7D9LABEFP <;@9D9A<=: ± 3 �5. 
$4;D9L9A<9 (12 5<FAB9): 0,05 �5. 
$9>B@9A8G9@4S K4EFBF4 <;@9D9A<=: 10 <?< 25 ;4@9DB6 6 E9>GA8G. 
�D9@S BF>?<>4: 20 @E. 
�BECD<A<@49@O9 K4EFBFO: BF 31,5 8B 8000 �J. 

 

1.5.2  B5<?PAO9 CD<?B:9A<S 
 

� A4EFBSM99 6D9@S CDB7D9EE 8BL9? 8B A969DBSFAB7B, LG@B@9DO, >BFBDO9 
@O 6<89?< < CD98EF46?S?< FB?P>B, >4> BF89?PAO9 84FK<>< CBS6<?<EP < 6 6<89 
CDBEFB7B CD<?B:9A<S A4 F9?9HBA9 (E@. #D<?B:9A<9 72). 

$OAB> 84AAOI CD<?B:9A<= B7DB@AO=, 6BF A9>BFBDO9 <; A<I. 
,G@B@9D (Pony Inc) 
,G@B@9D 5G89F <ECB?P;B64FP @<>DBHBA F9?9HBA4 8?S <;@9D9A<S 89J<59? 

LG@4 B>DG:4RM9= ED98O (8�) < CB>4;O64FP ;A4K9A<9 8?S ECD46><. 
(GA>J<<: 

ý +9F>B BFB5D4:4FP F9>GM<= GDB69AP ;6G>4 E CB@BMPR CD<5BDAB= C4A9?< 
< 8<47D4@@O. 

ý "FB5D4:9A<9 F9>GM97B QF4?BAAB7B LG@4. 
ý "FB5D4:9A<9 ;A4K9A<= 6 89J<59?4I MIN / AVG / MAX. 
ý �4CGE> / C4G;4 E5BD4 B5D4;JB6 LG@4. 
ý &9>GM99 ;A4K9A<9 89J<59? @B:AB BFD97G?<DB64FP E6B5B8AB. 
ý #B>4:<F9 QF4?BAAB9 ;A4K9A<9 8?S >4:8B7B F<C4 B>DG:4RM9= ED98O 6 

6<89 <;@9DS9@B7B GDB6AS ;6G>4. 
ý %BID4A9A<9 84AAOI < CDBE@BFD <EFBD<<. 
ý �BEFGCAO D4;ABB5D4;AO9 >D4E<6O9 E><AO. 
�;@9D<F9?P GDB6AS ;6G>4 (SPL Meter) F4>:9 A4;O649FES K4EFBFB@9D. %?<L-

>B@ LG@AO= ;6G> 6D98<F 64L9@G H<;<K9E>B@G ;8BDB6PR < E?GIG. �4M<F<F9 ;8B-
DB6P9 E6B9= E9@P<, BCD989?<6 ;A4K9A<9 8� CDS@B E9=K4E E CB@BMPR LG@B@9D4 
<?< 89J<59?@9FD4, <?< 8?S <;@9D9A<S ?R5B7B DB84 LG@4 B>DG:4RM9= ED98O (<;-
@9D9A<9 LG@4). 

 

,G@B@9D 3 GDB69AP 89J<59? (KUCO Apps). 
"EB59AABEF< 89J<59?@9FD4 < LG@B@9D4: 
ý "J9A<FP F9>GM<= QF4?BA LG@4. 
ý "J9A<FP ED98A<9 / @4>E<@4?PAO9 ;A4K9A<S 89J<59? (8�). 
ý "FB5D4:9A<9 89J<59? 6 L>4?9 < 7D4H<>9. 
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ý �;@9DPF9 GDB69AP ;6G>4 E ;4C<EPR. 
ý "FB5D4:9A<9 ED98A<I / @<A<@4?PAOI / @4>E<@4?PAOI ;A4K9A<= 89J<59? 

;4C<E9=. 
ý 4 F9@O A4 64L 6O5BD. 
ý "F>4?<5DG=F9, 9E?< KG6EF6G9F9, KFB A98BEF4FBKAB FBKAO. 
ý �<;G4?PAB D97G?<DB64FP 7B?BE4. 
ý 'EF4AB6<F9 CD98GCD9:89A<9 B 89J<59?4I 8?S E6B96D9@9AAB= ;4M<FO BD-

74AB6 E?GI4. 
"C<E4A<9 84AAB7B CD<?B:9A<S CB>4;4?BEP A4@ E4@O@ A9B5OKAO@, 6 A9@ 

G>4;4AAB, KFB @O E@B:9@ <ECB?P;B64FP «�9J<59?@9FD4 < LG@B@9D4», >B784 6O 
KG6EF6G9F9 E95S E?<L>B@ LG@AB, AB 59; 8B>4;4F9?PEF6 <?< E?98<FP ;4 GDB6A9@ 
;6G>4 6B>DG7 A4E, B5A4DG:<FP 89J<59? 64L<I EBE989=, ;4C<E4FP E6B= ID4C. 
 

����� 2.#$��&�+�%��3 +�%&0 

 

2.1. �A>9F<DB64A<9. 
� CDBJ9EE9 D45BFO 5O? CDB6989A BCDBE B5GK4RM<IES (40 K9?B69>) < GK<-

F9?9= (20 K9?B69>) L>B?O, 789 <ECB?P;B64?4EP 4A>9F4 E 6BCDBE4@< (E@. #D<?B:9-
A<9 73). 

 
$<E.2.�BCDBE 1 

 

�O6B8: <; 8<47D4@@O 6<8AB, KFB 5B?PL9@G >B?<K9EF6G ?R89= @9L4RF CB-
EFBDBAA<= LG@. #BEFBDBAA<9 ;6G><, CB6OL4RM<9 LG@B6B= HBA A4 GDB>9: LG@ 
E 8BDB7<, 7DB@><9 D4;7B6BDO (6 >BD<8BD9), D4;7B6BDO 6 >?4EE9, E>D<C EFG?P96, 
M9?>4AP9 DGK>B=, LUCBF, LGDL4A<9, ;6BA>< @B5<?PAB7B F9?9HBA4. 

0
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44 (GG8F5?P) =5F (GG8F5?P) 44 (GG5=8>) =5F (GG5=8>)

65

35
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�5H4NF ?8 ?>EF>D>==85 76G>8 =4 GD>>5
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$<E.3.�BCDBE 2 

 

�O6B8: <; 8<47D4@@O 6<8AB, KFB CB?B6<A4 BCD4L<649@OI ?R89= <ECOFO-
649F 8<E>B@HBDF, 8DG74S CB?B6<A4 A9F. �EFBKA<>< 8<E>B@HBDF4: LG@ 89F9=, 
7DB@><= E@9I, FBCBF AB7, 597 GK9A<>B6, >D<><. 

 
$<E.4.�BCDBE 3 

 

�O6B8: <; 8<47D4@@O 6<8AB, KFB 5B?PL9@G >B?<K9EF6G ?R89= GIG8L49F 
E4@BKG6EF6<9 LG@. !45?R849@O9 E<@CFB@O A98B@B74A<S: LG@ 6 7B?B69, BMG-
M9A<9 D4;5<FBEF<, GEF4?BEFP, B5M99 GFB@?9A<9, D4;8D4:<F9?PABEFP, A4K<A49F 
5B?9FP 7B?B64, IBK9FES CBEC4FP 

�O6B8 CB D9;G?PF4F4@ BCDBE4: �4AAO9 BCDBE4 CB>4;O64RF, KFB 5B?PL4S 
K4EFP BCDBL9AAOI 6 5B?PL9= <?< @9APL9= EF9C9A< D947<DG9F A4 LG@ (6 ;46<E<-
@BEF< BF BEB59AABEF9= ?<KABEF<, 6B;D4EF4, CB?4, EBEFBSA<S ;8BDB6PS). ' 5B?P-
L<AEF64 BCDBL9AAOI LG@B6O9 6B;89=EF6<S 6O;O64RF F9 <?< <AO9 8<E>B@HBDF-
AO9 EBEFBSA<S, >BFBDO9 CD< 8?<F9?PAB@ 6B;89=EF6<< @B7GF CD<69EF< > E9DPT;-
AO@ ;45B?964A<S@.             
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2.2. �;@9D9A<9 LG@B6B7B ;47DS;A9A<S. 
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;4M<F9, 6 84AAB@ E?GK49 3 ;4M<F9 BF LG@B6B7B ;47DS;A9A<S. ,G@ B>4;O649F 6D98 
A4 A4L BD74A<;@ A9;4@9FAB 8?S A4E, F.9. @O A9 @B:9@ 6<89FP 6B;89=EF6<9 LG@4 
A4 A4E. %B6D9@9AA4S E<EF9@4 B5D4;B64A<S D4;6<649F >D<F<K9E>< 64:AO9 6 XXI 
69>9 A46O><. +FB5O CB889D:4FP 99 D4;6<F<9, A9B5IB8<@B EB;84FP ;8BDB6GR 4>G-
EF<K9E>GR ED98G. #D< CD46<?PAB@ 4>GEF<K9E>B@ CDB9>F<DB64A<< L>B?O 6E9@ 
?97K9 B5M4FPES. #DBJ9EE B5GK9A<S EF4AB6<FES 5B?99 CDB8G>F<6AO@: GK<F9?S @B-
7GF CB?ABEFPR EBED98BFBK<FPES A4 GK95AB@ CDBJ9EE9, A9 BF6?9>4SEP A4 LG@B6O9 
CB@9I<, 4 GK9A<>< @B7GF ?GKL9 E>BAJ9AFD<DB64FPES A4 <;GK9A<< CD98@9FB6. � 
D9;G?PF4F9 QHH9>F<6ABEFP D4EF9F 6 79B@9FD<K9E>B= CDB7D9EE<<. 
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B5M97B B5N9@4 8B5O649@B= A9HF<.  

%B7?4EAB BJ9A>4@, >4:8O= 7B8 @O <ECB?P;G9@ B>B?B 1,6 @<??<BA4 54D-
D9?9= A9HF< FB?P>B 8?S CDB<;6B8EF64 C?4EF<>B6OI 5GFO?B> 8?S 6B8O. #?4EF<-
>B6O9 BFIB8O S6?SRFES B8A<@ <; @AB7<I 6<8B6 BFIB8B6, A4 D4;?B:9A<9 >BFB-
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C?4EF<>B6O@< BFIB84@<, ;48G@O64RFES A48 F9@, >4> E69EF< > @<A<@G@G 97B <E-
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AO@ D<E>B@ 8?S A4L97B ;8BDB6PS, 4 @AB7<9 84:9 A9 ;48G@4RFES B FB@, KFB 69M<, 
BEB59AAB, CBEG84 < C<M964S F4D4 <; C?4EF<>4 BK9AP 6D98A4 8?S A4E. 

*9?P D45BFO 3 6OS6<FP 6<8O C?4EF<>B6, <ECB?P;G9@OI 6 5OFG, CD98EF46-
?SRM<I ED46A<F9?PAB 59;BC4EAB9 <I <ECB?P;B64A<9 < 6B;@B:ABEFP E84K< <I 6 
C9D9D45BF>G. 

�484K<: 
1. �;GK<FP ?<F9D4FGDAO9 <EFBKA<>< CB 84AAB= F9@9. 
2. $4EE@BFD9FP @4D><DB6>G C?4EF<>B6B= CBEG8O, BCD989?<FP 59;BC4E-

ABEFP <EE?98G9@OI B5D4;JB6 < <I A4;A4K9A<9 < <ECB?P;B64A<9. 



 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

261 

 

3. �4FP D9>B@9A84J<< EFG89AF4@ CB CD46<?PAB@G CD<@9A9A<R C?4EF<>B-
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>4AK<>B6, AB <A69EFBDO B8<A ;4 8DG7<@ BF>4;O64?< 9@G, A9 69DS 6 GEC9I CDB-
9>F4. !4>BA9J, )PR  GD B5D4F<?ES ;4 CB@BMPR > 7?469 �@9D<>4AE>B= >BAE9D6-
AB= >B@C4A<< '<?PS@G �D9I9@G, >BFBDO= <AF9D9EB64?ES EB6D9@9AAO@< 6;7?S-
84@< A4 B5M9EF69AAGR 7<7<9AG < <@9? D9CGF4J<R K9?B69>4 E A46S;K<6O@ EFD4-
IB@ @<>DB5B6, 54>F9D<= < 5B?9;A9=. �@9AAB �D9I9@ EB7?4E<?ES 6?B:<FP 6 CDB-
<;6B8EF6B B8ABD4;B6OI EF4>4AK<>B6 6AGL<F9?PAGR EG@@G. 

�E>BD9 B8ABD4;B6O9 EF4>4AK<>< 5OEFDB 6OF9EA<?< B5M9EF69AAO9 
>DG:><. %CBEB5EF6B64?4 QFB@G 4>F<6A4S D9>?4@A4S >B@C4A<S CDBF<6 >DG:9>, 6 
>BFBDB= <I A4;O64?< BEAB6AO@< D4;ABEK<>4@< <AH9>J<= < CDBK<I ;45B?964-
A<=. "FK4EF<, QF4 D9>?4@4 5O?4 CDBH<A4AE<DB64A4 �GQ??9AB@ <  GDB@, AB 6 
J9?B@ BA< 5O?< CD46O. !4 B8AB@ <; D9>?4@AOI C?4>4FB6 FB7B 6D9@9A< 5O? 
<;B5D4:9A 5B?PAB= FG59D>G?9;B@, >BFBDO= CPR 6B8G <; CG5?<KAB7B >D4A4, 4 
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CB;48< @B?B84S 896GL>4, EFBSM4S 6 BK9D98<. %97B8AS, A<>FB 84:9 A9 CD<FDB-
AG?ES 5O > F4>B@G EF4>4AG. �@9AAB CBQFB@G <;A4K4?PAB B8ABD4;B6O9 EF4>4A-
K<>< A4;O64?<EP «59;@<>DB5AO@<». 

 

1.2. �<8O C?4EF@4EE < <I CD<@9A9A<9. 
#?4EF<> ;4A<@49F E97B8AS 64:AB9 @9EFB ED98< A4<5B?99 K4EFB <ECB?P;G-

9@OI @4F9D<4?B6.  
#?4EF@4EEO (C?4EF<K9E><9 @4EEO) <?< C?4EF<>< - @4F9D<4?O, BEAB6B= >B-

FBDOI S6?SRFES E<AF9F<K9E><9 <?< CD<DB8AO9 6OEB>B@B?9>G?SDAO9 EB98<A9-
A<S (CB?<@9DO). �E>?RK<F9?PAB L<DB>B9 CD<@9A9A<9 CB?GK<?< C?4EF@4EEO A4 
BEAB69 E<AF9F<K9E><I CB?<@9DB6. 

&<CO D4EE@4FD<649@B7B @4F9D<4?4 D4;89?SRF A4 DS8 D4;?<KAOI >4F97B-
D<=, GK<FO64S E?98GRM<9 CD<;A4><: :9EF>BEFP; :<DABEFP; I<@<K9E><= EBEF46. 
�?46AB= I4D4>F9D<EF<>B= S6?S9FES D94>J<S C?4EF<>4 A4 A47D964A<9. � E6S;< E 
QF<@ 6O89?SRF E?98GRM<9 6<8O C?4EF@4EE: D94>FBC?4EFO; F9D@BC?4EFO; Q?4-
EFB@9DO.  

$94>FBC?4EFO (F9D@BD94>F<6AO9 C?4EF@4EEO) - C?4EF@4EEO, C9D9D45BF>4 
>BFBDOI 6 <;89?<S EBCDB6B:849FES A9B5D4F<@B= I<@<K9E>B= D94>J<9=, CD<6B-
8SM9= > B5D4;B64A<R A9C?46>B7B < A9D4EF6BD<@B7B @4F9D<4?4. 
$94>FBC?4EFO CBE?9 B8AB>D4FAB7B A47D964 (A4CD<@9D, 6 CDBJ9EE9 CDB<;6B8-
EF64), CD<B5D9F4RF 45EB?RFAB F69D8B9 EBEFBSA<9 < EF4AB6SFES A9D4EF6BD<-
@O@<. �I G:9 A9?P;S 5G89F D4;@S7K<FP CD< ?R5B@ E?98GRM9@ A47D964A<<. �?4-
7B84DS F4><@ E6B<@ BEB59AABEFS@ D94>FBC?4EFO A9 @B7GF 5OFP CB869D:9AO 
6FBD<KAB= C9D9D45BF>9, <I A9 6O=89F E64D<FP <?< EHBD@<DB64FP <;89?<9 CD< 
CB6FBDAB@ A47D969, CBQFB@G <; F4><I @4F9D<4?B6 <;7BF46?<64RF: 89F4?< >4D-
F9D4 6 CB8>4CBFAB@ CDBEFD4AEF69; >G;B6AO9 89F4?< (A4DG:AO9, >DGCAB7454D<F-
AO9). 

&9D@BC?4EFO - CB?<@9DAO9 @4F9D<4?O, ECBEB5AO9 B5D4F<@B C9D9IB8<FP 
CD< A47D964A<< 6 6OEB>BQ?4EF<KAB9 ?<5B 6S;>BF9>GK99 EBEFBSA<9. #D< B5OKAB= 
F9@C9D4FGD9 F9D@BC?4EFO A4IB8SFES 6 F6UD8B@ EBEFBSA<<. 

&9D@BC?4EFO C?46SFES CB8 6B;89=EF6<9@ 6OEB><I F9@C9D4FGD, AB CD< 
BI?4:89A<< 5OEFDB 6B;6D4M4RFES 6 E6B9 <;A4K4?PAB9 EBEFBSA<9. �B784 <;89?<9 
A4IB8<FES 6 GE?B6<SI 6B;89=EF6<S A96OEB><I F9@C9D4FGD, BAB IDGC>B9 < F69D-
8B9. �E?< F9@C9D4FGDG CB6OL4FP, FB C?4EF@4EE4 EF4AB6<FES 6S;>BF9>GK9= < A9-
69DBSFAB Q?4EF<KAB=. �E?< F9@C9D4FGDG EA<;<FP, FB 6E9 QF< CDBJ9EEO CB69D-
AGFES 6ECSFP. �E?< >BAFDB?<DB64FP F9@C9D4FGDG F4><@ B5D4;B@, KFB5O A9 8B-
CGE>4FP C9D97D964, FB BC<E4AAO9 6OL9 CDBJ9EEO @B:AB CB6FBDSFP 59E>BA9KAB9 
>B?<K9EF6B D4;. �ECB?P;GS QF< E6B=EF64 C?4EF@4EE 84AAB= >4F97BD<<, <I @AB7B-
>D4FAB C9D9D454FO64RF 6 D4;ABB5D4;AO9 <;89?<S. 1FB CB;6B?S9F @9APL9 ;4-
7DS;ASFP B>DG:4RMGR ED98G, 698P BFIB8O C?4EF@4EE 6 CBK69 D4;?474RFES BF 
B8AB= 8B K9FOD9I EBF9A ?9F. �B?99 FB7B, 5?47B84DS BC<E4AAO@ 6OL9 BEB59AAB-

https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D1%81%D1%82%D0%BC%D0%B0%D1%81%D1%81%D1%8B
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F
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EFS@, F9D@BC?4EFO E ?97>BEFPR @B7GF 5OFP EC4SAO <?< E64D9AO. �R5O9 @9I4-
A<K9E><9 CB6D9:89A<S @B:AB <ECD46<FP CGF9@ CD46<?PAB7B F9@C9D4FGDAB7B 
6B;89=EF6<S. #D<@9A9A<9 C?4EF@4EE F4>B7B F<C4 L<DB>B D4ECDBEFD4A9AB 6 
EH9D9 46FB@B5<?9EFDB9A<S (<;7BFB6?9A<9 >B?C4>B6 >B?9E, 54@C9DB6, C4A9?9=, 
>BDCGEB6 HBA4D9=, >4D>4EB6, A4DG:AOI ;9D>4?, D9L9FB> 54@C9D4 < F4> 84?99). 

"EAB6AO9 F9D@BC?4EFO: CB?<6<A<?I?BD<8; CB?<6<A<?4J9F4F; CB?<B>E<-
@9F<?9A; CB?<CDBC<?9A; CB?<4@<8; EBCB?<@9DO 5GF48<9A4, EF<DB?4 < 4>D<?B-
A<FD<?4; CB?<>4D5BA4F; CB?<EF<DB?; CB?<QF<?9A; CB?<6<A<?4J9F4F. 

1?4EFB@9DO 3 QFB CB?<@9DO, B5?484RM<9 6OEB>BQ?4EF<KAO@<  
E6B=EF64@< < 6S;>BEFPR. $9;<AB= <?< Q?4EFB@9DB@ A4;O64RF ?R5B= GCDG7<= 
@4F9D<4?, >BFBDO= @B:9F D4EFS7<64FPES 8B D4;@9DB6, 6B @AB7B D4; CD96OL4R-
M<I 97B A4K4?PAGR 8?<AG (Q?4EFB@9DA4S A<FP), <, KFB EGM9EF69AAB - 6B;6D4-
M4FPES > <EIB8AB@G D4;@9DG, >B784 A47DG;>4 EASF4. 

1?4EFB@9DO BK9AP Q?4EF<KAO. !4 CD4>F<>9 QFB CDBS6?S9FES F9@, KFB 6 E?G-
K49 E<?B6B7B 6B;89=EF6<S F4>B= @4F9D<4? CDBS6?S9F A969DBSFAGR 7<5>BEFP, 4 
CBE?9 97B CD9>D4M9A<S ;4 >BDBF>B9 6D9@S CD<A<@49F E6BR CD9:ARR HBD@G. 
#D<K9@ QFB E6B=EF6B EBID4AS9FES ;4 Q?4EFB@9D4@< 6 >D4=A9 L<DB>B@ 8<4C4;BA9 
F9@C9D4FGD. %C9J<4?<EFO A4;O64RF 97B CD989?4@< -60 < +250 7D48GEB6.  

#B@<@B CDBK97B C?4EF@4EEO D4EE@4FD<649@B= 7DGCCO D4EF6BD<@O < EB-
69DL9AAB A9C?46><, B8A4>B BA< <@9RF E>?BAABEFP > A45GI4A<R.  4F9D<4?O, 
>BFBDO9 BFABESF > D4EE@4FD<649@B= >4F97BD<<: E<?<>BA; CB?<GD9F4A; >4GKG>. 
#D4>F<K9E>B9 CD<@9A9A<9 QF< @4F9D<4?O A4L?< 6 46FB@B5<?9EFDB9A<<, 789 E 
GEC9IB@ CD<@9ASRFES 6E9 FD< <I F<C4. �ECB?P;G9FES F4>4S C?4EF@4EE4 8?S <;-
7BFB6?9A<S GC?BFA<F9?9=, L<A, ECB=?9DB6 < F4> 84?99. 

#B?<QF<?9AF9D9HF4?4F #1&( (PET) CD98EF46?S9F EB5B= @4F9D<4?, <; >B-
FBDB7B <;7BF46?<64RF B8ABD4;B6O9 5GFO?><. �@9AAB B8ABD4;B6O9, 698P CD< 
CB6FBDAB@ <ECB?P;B64A<< D4EE@4FD<649@O= @4F9D<4? ECBEB59A 6O89?SFP 6 
6B8G >D4=A9 S8B6<FO9 8?S BD74A<;@4 K9?B69>4 69M9EF64, >BFBDO9 A974F<6AB 
6B;89=EF6GRF A4 7BD@BA4?PAO= 54?4AE. #BQFB@G, 9E?< 6O A4?<649F9 :<8>BEFP 
6 G:9 A9 AB6GR 5GFO?>G, CB@A<F9, KFB 6 64L BD74A<;@ 6@9EF9 E A4C<F>B@ CBC4-
8GF < F4><9 BC4EAO9 Q?9@9AFO, >4> D4;AB7B 6<84 M9?BK< < @AB:9EF6B 54>F9D<=, 
8?S >BFBDOI #1&( - <894?PA4S ED984 8?S D4;@AB:9A<S. %4@ CB E959 84AAO= 
F<C C?4EF@4EE ?97><=, :9EF><= < BK9AP CDBKAO=. �B;@B:AB, <@9AAB QF<@ 
@B:AB B5NSEA<FP 97B 59;B7B6BDBKAGR CBCG?SDABEFP 6B 6E9@ @<D9. &4>:9 BA 
BEB59AAB F9D@BEFB9> (A9 89HBD@<DG9FES < A9 D4;DGL49FES, 9E?< A4 A97B 6B;89=-
EF6B64FP F9@C9D4FGD4@< 6 8<4C4;BA9 BF -40 8B +200 7D48GEB6). !<>4>B7B 6D984 
@4F9D<4?G A9 @B7GF A4A9EF< A< @<A9D4?PAO9 EB?<, A< @4E?4, A< D4;546?9AAO9 
><E?BFO, A< EC<DFO, A< 84:9 CB846?SRM99 5B?PL<AEF6B BD74A<K9E><I EB98<-
A9A<=. � FB :9 6D9@S BA A9GEFB=K<6 > 89=EF6<R BCD989?9AAOI F<CB6 D4EF6BD<-
F9?9= < E<?PAOI M9?BK9=. �B784 @4F9D<4? 7BD<F, 6B;A<>49F E<?PAB >BCFSM99 
C?4@S. �4FGI49F E4@BCDB<;6B?PAB CD< G84?9A<< <; B7AS.  

https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%BB%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B0%D1%81%D1%82%D0%BE%D0%BC%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BD%D0%B8%D1%82%D1%8C


 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

264 

 

#B?<QF<?9A 6OEB>B= C?BFABEF< A<;>B7B 846?9A<S #1!� (LDPE) CD98-
EF46?S9F EB5B= C?4EF@4EEG IBDBL97B >4K9EF64, >BFBD4S A< <;A4K4?PAB, A< 6CB-
E?98EF6<< A9 6O89?SRF BC4EAOI EB98<A9A<= 6 EB89D:<@B9 >BAF9=A9D4. 1FB 
A4<5B?99 CD98CBKF<F9?PAO= 64D<4AF 8?S ID4A9A<S 6B8O, F4> >4> :<8>BEFP 
BCD989?9AAB9 6D9@S 5G89F 59;BC4EA4 8?S GCBFD95?9A<S. �55D96<4FGD4 #1!� - 
QFB A9 KFB <AB9, >4> B5B;A4K9A<9 C<M96B= C?4EF@4EEO. #D<@9AS9FES BA4 8?S 
<;7BFB6?9A<S D4;?<KAB= CDB8G>J<<: A9>BFBDO9 C?4EF<>B6O9 C4>9FO, GC4>B6>< 
8?S @B?B>4, 89FE><9 <7DGL><, ECBDF<6AO9 < FGD<EF<K9E><9 5GFO?><, CD98A4-
;A4K9AAO9 8?S @AB7BD4;B6B7B <ECB?P;B64A<S, GC4>B6>< 8?S @BRM<I ED98EF6. 
�BEF4FBKAB C?BFAO= < :9EF><=, B8A4>B ED46A<F9?PAB IDGC><= @4F9D<4?. 

#B?<6<A<?I?BD<8 #�) (PCV). �9F4?< <; C?4EF@4EEO QFB= >4F97BD<< 
BK9AP FB>E<KAO. "A< ECBEB5AO 6O89?SFP >4> @<A<@G@ 864 BC4EAOI 69M9EF64, 
>BFBDO9 E6B<@ 6B;89=EF6<9@ A4 BD74A<;@ BFD<J4F9?PAB 6?<SRF A4 7BD@BA4?P-
AO= 54?4AE K9?B69>4. #?4EF<> 8BEF4FBKAB 7<5><= < @S7><=. �4> CD46<?B, 97B 
CD<@9ASRF 8?S <;7BFB6?9A<S GC4>B6B> 8?S 89FE><I <7DGL9> < D4EF<F9?PAB7B 
@4E?4, 4 F4>:9 5?<EF9DAOI GC4>B6B>, 6 >BFBDOI @B7GF ID4A<FPES D4;ABB5D4;AO9 
F<CO FB64DB6. &4>:9 E CB@BMPR QFB7B C?4EF<>4 B5L<64RF >B@CPRF9DAO9 >4-
59?<, CDB<;6B8SF E4AF9IA<K9E><9 89F4?< < C?4EF<>B6O9 FDG5O. #B6FBDAB= C9-
D9D45BF>9 A4 F9DD<FBD<< $BEE<=E>B= (989D4J<< A9 CB869D749FES, 4 ;A4K<F, 97B 
<ECB?P;B64A<9 A4ABE<F EGM9EF69AAO= 6D98 B>DG:4RM9= ED989. $4EE@4FD<649-
@O= @4F9D<4? S6?S9FES A969DBSFAB Q?4EF<KAO@, 4 F4>:9 A9 E?<L>B@ IBDBLB 
7BD<F. 

#B?<QF<?9A A<;>B= C?BFABEF< 6OEB>B7B 846?9A<S #�� (HDPE) - QF4 45-
5D96<4FGD4 D4EL<HDB6O649FES >4> B5?4EFP CD<@9A9A<S D4EE@4FD<649@B7B C?4-
EF<>4 69?<>4. �7B <ECB?P;GRF 8?S <;7BFB6?9A<S B8ABD4;B6OI C4>9FB6 < 5GFO-
?B> 8?S :<8>BEF<. �B 6FBDB@ E?GK49 BA S6?S9FES 45EB?RFAB 59;BC4EAO@, F4> 
>4> A9 6O89?S9F A<>4><I S8B6<FOI <?< 6D98AOI I<@<K9E><I EB98<A9A<= 6 6B8G, 
>BFBD4S 6 A9@ ID4A<FES. "8A4>B C4>9FO, >BFBDO9 <; A97B <;7BFB6?9AO, ?GKL9 
A9 <ECB?P;B64FP 6 CD<AJ<C9. � ?R5O9 CDB8G>FO, >BFBDO9 6 A<I A4IB8SFES, BA< 
6O89?SRF 69M9EF64, ECBEB5AO9 A4A9EF< E9DP9;AO= GDBA HGA>J<BA<DB64A<R 
E9D89KAB-EBEG8<EFB= E<EF9@O.  

#B?<CDBC<?9A ## ($$) 6O F4>:9 K4EFB 6EFD9K49F9 6 5OFG. 1FBF F<C C?4EF-
@4EEO, >4> CD46<?B, ?<5B 59?O=, ?<5B CB?GCDB;D4KAO=. �O A9D98>B 6<89?< GC4-
>B6><, <;7BFB6?9AAO9 <; A97B. +4EFB 6 A<I D94?<;GRF =B7GDFO <?< E<DBCO. #D< 
A47D964A<< CB?<CDBC<?9A A9 89HBD@<DG9FES < A9 D4;DGL49FES. &4> >4> BA A9 
C?46<FES CD< A47D964A<<, 84AAO= F<C C?4EF<>4 CD<K<E?SRF > F9D@BGEFB=K<-
6O@. 36?S9FES BFABE<F9?PAB 59;BC4EAO@ 8?S ID4A9A<S C<M96OI CDB8G>FB6.  

#B?<EF<DB? #% (PS) - QFB @4F9D<4?, >BFBDO=, >4> CD46<?B, K4M9 6E97B 
<ECB?P;G9FES 8?S <;7BFB6?9A<S B8ABD4;B6B= CBEG8O <, >4> A< C4D48B>E4?PAB, 
IG:9 6E97B CB8IB8<F 8?S QF<I J9?9=. #BK9@G? 1FB E6S;4AB E F9@, KFB CB?<EF<-
DB? CB8 6B;89=EF6<9@ 6OEB><I F9@C9D4FGD 4>F<6AB 6O89?S9F S8B6<FO9 I<@<K9-
E><9 EB98<A9A<S. !9E@BFDS A4 FB, KFB BA 89L96O=, BK9AP ?97><= (<;89?<S <; 
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A97B >B@HBDFAB 89D:4FP 6 DG>9 < ?97>B FD4AECBDF<DB64FP) < 8BEF4FBKAB CDBK-
AO= 8?S FB7B, KFB5O 6O89D:4FP BCD989?9AAO= B5N9@ :<8>BEF< < 8DG7<I 69-
M9EF6, 97B A< 6 >B9@ E?GK49 A9?P;S <ECB?P;B64FP 6 >4K9EF69 >BAF9=A9D4 8?S ID4-
A9A<S 7BDSK<I CDB8G>FB6. �E?< <;59:4FP <ECB?P;B64A<S B8ABD4;B6B= CBEG8O 
A9?P;S, CD98CBKF<F9?PA99 6O5<D4FP 6E9 :9 5G@4:AO9 <;89?<S. #DBK<9 F<CO > 
QFB= 7DGCC9 >?4EE<H<>4J<S C?4EF@4EE BFABE<F 6E9 <AO9 6<8O C?4EF<>4. &B 9EFP 
F9, >BFBDO9 CB BCD989?9AAO@ CD<K<A4@ A9 @B7GF 5OFP 6>?RK9AO 6 BC<E4AAO9 
6OL9 >4F97BD<<.  

�O6B8: $4;?<KAO9 6<8O C?4EF<>4 <@9RF D4;AO9 E6B=EF64 < @B7GF <ECB?P-
;B64FPES 6 D4;ABB5D4;AOI EH9D4I CDB<;6B8EF64. !9EB@A9AAB, 97B <ECB?P;B64-
A<9 EGM9EF69AAB GCDBM49F A4@ :<;AP. "8A4>B 64:AB <ECB?P;B64FP 97B E G@B@, 
KFB5O A9 A46D98<FP EB5EF69AAB@G BD74A<;@G. �?S QFB7B 64:AB BD<9AF<DB64FPES 
6 F<C4I C?4EF@4EE, ;A4FP E6B=EF69AAO9 <@ I4D4>F9D<EF<>< < G@9FP BF?<K4FP <I 
8DG7 BF 8DG74. 

 

1.3.  4D><DB6>4 C?4EF@4EE. 
" 6D989 C?4EF<>4 A4E?OL4A >4:8O=. � D9KP A9 FB?P>B 6 6BCDBE9 97B GF<-

?<;4J<<. �9?B 6 FB@, KFB C?4EF<> <@99F 7G5<F9?PAB9 6?<SA<9 A4 BD74A<;@ K9?B-
69>4. !4 C9D6O= 6;7?S8, < CB G69D9A<S@ CDB846JB6, A<K97B EFD4LAB7B 6 C?4EF-
@4EE9 A9F. "8A4>B, A4 E4@B@ 89?9, C?4EF<> 69DAB < 89=EF69AAB D4;DGL49F A4E 
<;AGFD<. "F>4;4FPES BF C?4EF<>B6OI <;89?<= - <894?PAO= 64D<4AF, AB, > EB:4-
?9A<R, CD4>F<K9E>< A9D94?PAO=. �OIB8 B8<A 3 EA<;<FP 6D98AB9 6B;89=EF6<9 
C?4EF<>4 A4 A4L BD74A<;@. �?S QFB7B A9B5IB8<@B ?<LP 6A<@4F9?PAB <;GK<FP 
FB64D, >BFBDO= @O C?4A<DG9@ CD<B5D9EF<. !4 >4:8B@ <; A<I CDB<;6B8<F9?P 
B5S;4A G>4;4FP @4F9D<4?, <; >BFBDB7B E89?4A C?4EF<>. "FEGFEF6<9 EC9J<4?PAOI 
E<@6B?B6 - QFB 69DAO= CD<;A4> FB7B, KFB <;89?<9 >D4=A9 BC4EAB 8?S 64L97B ;8B-
DB6PS. � 6BF E4@4 @4D><DB6>4 EBEFB<F <; FD9I EFD9?B> 6 HBD@9 FD9G7B?PA<>4. 
*<HD4 6AGFD< H<7GDO < 455D96<4FGD4 CB>4;O64RF F<C 84AAB= C?4EF@4EEO < <; 
K97B BA4 E89?4A4. #B8DB5AB @4D><DB6>4 C?4EF@4EE CD98EF46?9A4 6 F45?<J9 1. 

 

&45?<J4 1 
�<8O C?4EF@4EE < <I @4D><DB6>4 

�A4> @4D><DB6>< )4D4>F9D<EF<>4 @4F9D<4?4 
 

 

 

 

 

 

#B?<QF<?9AF9D9HF4?4F (PETE <?< PET) - E4@O= 
D4ECDBEFD4A9AAO= F<C C?4EF<>4. �ECB?P;G9FES 8?S 
D4;?<64 CDBI?48<F9?PAOI A4C<F>B6, >9FKGCB6, D4E-
F<F9?PAB7B @4E?4, >BE@9F<K9E><I ED98EF6 < CDBK97B. 
"F?<K<F9?PA4S K9DF4 - 89L96<;A4. #DB<;6B8EF6B 
84AAB7B 6<84 A9 FD95G9F BEB5OI ;4FD4F, QF<@ < B5G-
E?B6?9A4 97B CBCG?SDABEFP. �ECB?P;B64FP F4>B= 6<8 
C?4EF<>4 @B:AB ?<LP D4;. #D< CB6FBDAB@ <ECB?P;B-
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64A<< 5GFO?>4 <?< >BDB5>4 6O89?S9F BC4EAB9 69M9-
EF6B 3 HF4?4F (FB>E<K9A, ECBEB59A 6O;O64FP E9DP9;-
AO9 5B?9;A< A9D6AB= < E9D89KAB-EBEG8<EFB= E<-
EF9@O). #B8849FES C9D9D45BF>9, B8<A <; E4@OI 59;-
BC4EAOI 6<8B6. #D< QFB@ 6 �6DBC9 < %,� <; 84A-
AB7B 6<84 C?4EF<>4 ;4CD9M9AB <;7BF46?<64FP 89F-
E><9 <7DGL><. 

 

#B?<QF<?9A 6OEB>B= C?BFABEF< (HDPE <?< PE 
HD) - BFABE<F9?PAB A98BDB7B=, GEFB=K<6 > F9@C9D4-
FGDAO@ 6B;89=EF6<S@. &4>B= C?4EF<> <ECB?P;G9FES 
CD< <;7BFB6?9A<< C?4EF<>B6OI C4>9FB6, B8ABD4;B6B= 
CBEG8O, C<M96OI >BAF9=A9DB6, C4>9FB6 8?S @B?B>4 < 
F4DO 8?S @BRM<I < K<EFSM<I ED98EF6. #B8849FES C9-
D9D45BF>9, 7B89A 8?S 6FBD<KAB7B <ECB?P;B64A<S. "F-
ABE<F9?PAB 59;BC4E9A, IBFS @B:9F 6O89?SFP HBD-
@4?P897<8 (FB>E<KAB9 69M9EF6B, >BFBDB9 CBD4:49F 
A9D6AGR, 8OI4F9?PAGR < CB?B6GR E<EF9@O, @B:9F 
6O;64FP 79A9F<K9E><9 A4DGL9A<S G CBFB@EF64). 

 

 

 

 

#B?<6<A<?I?BD<8 (PVC <?< V) - QFBF 6<8 C?4-
EF<>4 <ECB?P;G9FES 6 F9IA<K9E><I J9?SI. � CD<@9DG, 
8?S <;7BFB6?9A<S C?4EF<>B6OI B>BA, Q?9@9AFB6 @9-
59?<, FDG5, E>4F9DF9=, F4DO 8?S F9IA<K9E>B= :<8>B-
EF< < CDBK97B. #DBF<6BCB>4;4A 8?S C<M96B7B <E-
CB?P;B64A<S. #?4EF<> EB89D:<F 5<EH9AB? �, 6<A<?-
I?BD<8, HF4?4FO, 4 F4>:9 @B:9F EB89D:4FP >48@<=. 
"8<A <; E4@OI BC4EAOI 6<8B6 C?4EF@4EEO. #D< E:<-
74A<< 6O89?S9F 6 6B;8GI BK9AP BC4EAO9 S8O - >4AJ9-
DB79AAO9 8<B>E<AO. 

 

 

 

#B?<QF<?9A A<;>B= C?BFABEF<. (LDPE <?< 
PEBD) - B5M9EF6G <;69EF9A CB C4>9F4@, @GEBDAO@ 
@9L>4@, >B@C4>F-8<E>4@ < ?<AB?9G@G. �B6B?PAB 
L<DB>B9 D4ECDBEFD4A9A<9 84AAB7B F<C4 B5GE?B6?9AB 
97B 89L96<;AB=. �9;BC4EABEFP BFABE<F9?PA4. #1&-

C4>9FO 8?S BD74A<;@4 K9?B69>4 CD4>F<K9E>< 59;-
BC4EAO (B8A4>B A9 ;45O64=F9 B5 <I 6?<SA<< A4 B>DG-
:4RMGR ED98G). � D98><I E?GK4SI F<C PE-LD 6O89-
?S9F HBD@4?P897<8. #B8849FES C9D9D45BF>9 < 6FB-
D<KAB@G <ECB?P;B64A<R. 
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#B?<CDBC<?9A (PP) - CDBKAO= < F9D@BEFB=><=. 
�; A97B <;7BF46?<64RF C<M96O9 >BAF9=A9DO, 
LCD<JO < 89FE><9 <7DGL><. %D46A<F9?PAB 59;BC4-
E9A, AB CD< A9>BFBDOI B5EFBSF9?PEF64I @B:9F 6O89-
?SFP HBD@4?P897<8. 

 

 

 

 

 

#B?<EF<DB? (PS) - QFBF F<C C?4EF<>4 6O 6EFD9-
F<F9 6 @SEAB@ <?< @B?BKAB@ BF89?9. �; A97B E89?4AO 
EF4>4AK<>< 8?S =B7GDF4, @SEAO9 ?BFBK><, >BDB5BK>< 
CB8 B6BM< < HDG>FO, EQA86<K-C4A9?< < F9C?B<;B?S-
J<BAAO9 C?<FO. #D< CB6FBDAB@ <ECB?P;B64A<< 6O-
89?S9F EF<DB?, >BFBDO= S6?S9FES >4AJ9DB79AB@. %C9-
J<4?<EFO D9>B@9A8GRF CB 6B;@B:ABEF< BF>4;4FPES 
BF <ECB?P;B64A<S 84AAB7B 6<84 C?4EF<>4 <?< EB>D4-
F<FP 97B CBFD95?9A<9 > @<A<@G@G. 

#B?<EF<DB? IBDBLB <;69EF9A 6 6<89 C9ABC?4-
EF4. PS 6O89?S9F FB>E<AO < A9 8B?:9A <ECB?P;B-
64FPES 6 >4K9EF69 C<M96B= GC4>B6><. &4>:9 BA D98>B 
<ECB?P;G9FES 8?S QFB= J9?< <;-;4 5B?99 A<;>B7B I<-
@<K9E>B7B EBCDBF<6?9A<S CB?<QF<?9AG, AB CD<EGF-
EF6G9F, A4CD<@9D, 6 >DOL9K>4I 8?S B8ABD4;B6OI >B-
H9=AOI EF4>4AK<>B6. 

 

#B?<>4D5BA4F, CB?<4@<8 < 8DG7<9 6<8O C?4EF-
@4EE (O <?< OTHER) - 6 84AAGR 7DGCCG 6IB8SF C?4EF-
@4EEO, A9 CB?GK<6L<9 BF89?PAO= AB@9D. �; A<I <;-
7BF46?<64RFES 5GFO?BK>< 8?S 89F9=, <7DGL><, 5G-
FO?>< 8?S 6B8O, GC4>B6><. #D< K4EFB@ @OFP9 <?< 
A47D964A<< 6O89?S9F 5<EH9AB? � - 69M9EF6B, >BFB-
DB9 6989F > 7BD@BA4?PAO@ E5BS@ 6 BD74A<;@9 K9?B-
69>4. 

 

�O6B8: E CB@BMPR 84AAB= F45?<JO @O E 64@< B;A4>B@<?<EP E D4;?<K-
AO@< 6<84@< < @4D><DB6>B= C?4EF<>4. 
  

����� 2. #$��&�+�%��3 +�%&0 

 

2.1. �A4?<; <ECB?P;B64A<S C?4EF<>4 6 A4L9= :<;A<. 
�B@4 A4E CB6ER8G B>DG:4RF <;89?<S <; C?4EF@4EEO.  959?P, CD98@9FO 

89>BD4, 5OFB64S F9IA<>4, <7DGL><, CBEG84, >BE@9F<K9E><9 ED98EF64 < 5OFB64S 
I<@<S. #?4EF<>B64S CBEG84 <@99F @4EEG CB?B:<F9?PAOI >4K9EF6. %4@B9 C9D6B9, 
A4 KFB B5D4M4RF 6A<@4A<9 CBFD95<F9?<, - QFB A<;>4S EFB<@BEFP F4>B7B <;89?<S. 
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�7B G8B5AB FD4AECBDF<DB64FP < A9F A9B5IB8<@BEF< @OFP. �;69EFAB, KFB C?4EF<-
>B64S CBEG84 8BEF4FBKAB CDBKA4S, AB FB?P>B 6 FB@ E?GK49, 9E?< BFEGFEF6G9F 
KD9;@9DA4S A47DG;>4 A4 A99. �4> CD46<?B, 5?47B84DS CB?B:<F9?PAO@ >4K9EF64@, 
99 <ECB?P;GRF A4 C<>A<>4I, 69K9D<A>4I <?< CDBEFB 59DGF 6 A9= C<MG A4 D45BFG 
<?< 6 8?<F9?PAGR CB9;8>G.  4D><DB6>4 C?4EF<>B6B= CBEG8O 8?S C<M96OI CDB-
8G>FB6 @B:9F @AB7B9 D4EE>4;4FP B 99 >4K9EF69 < D9>B@9A84J<SI CB CD<@9A9A<R. 
+FB5O B8ABD4;B64S F4D4 8?S 98O CD<ABE<?4 FB?P>B CB?P;G, A9B5IB8<@B ;A4FP, 
>4> CD46<?PAB 99 <ECB?P;B64FP.  O D98>B ;48G@O649@ES 6B 6?<SA<< QF<I 69M9= 
A4 A4L9 ;8BDB6P9 < Q>B?B7<R. "EB59AAB9 6A<@4A<9 EFB<F B5D4F<FP A4 C?4EF<-
>B6GR CBEG8G, GC4>B6>G C<M96OI CDB8G>FB6, CBE>B?P>G 69M9EF64, 6IB8SM<9 6 
EBEF46 C?4EF<>B6, <; >BFBDOI BA< <;7BFB6?9AO, @B7GF 6EFGC4FP 6 D94>J<R E C<-
M9=, ID4ASM9=ES 6 F4>B= CBEG89 <?< GC4>B6>9. �DB@9 QFB7B, >BE@9F<K9E><9 
ED98EF64, ED98EF64 CB GIB8G ;4 F9?B@ F4> :9 @B7GF «6C<FO64FP» 6 E95S 6D98AO9 
69M9EF64. 'C4>B6>G BF 6E9I 6<8B6 CDB8G>FB6 @O 6O5D4EO649@ 6 B5M<= @GEBD-
AO= >BAF9=A9D < D98>B 8G@49@ B FB@, KFB E A<@ 5G89F 84?PL9.  

3 D9L<? CDB4A4?<;<DB64FP @4D><DB6>G A4 C?4EF<>B6OI GC4>B6>4I, CB-
EG89, >BFBDO9 9EFP 6 A4L<I >64DF<D4I, F9@ E4@O@ BCD989?<FP, A4E>B?P>B 59;-
BC4EAO@ S6?S9FES <I <ECB?P;B64A<9 < >4><9 6<8O C?4EF<>4, CD<@9AS9@O9 A4@< 
6 CB6E98A96AB= :<;A< @B:AB E8464FP A4 6FBD<KAGR C9D9D45BF>G. 

$9;G?PF4FO CD<6989AO 6 F45?<J9 2.  
&45?<J4 2 

�<8O C?4EF<>4, <ECB?P;G9@O9 6 5OFB6OI J9?SI 
!4;64A<9  
C?4EF<>4 

�A4> @4D><-
DB6>< C?4EF<>4 

#<M96O9 CDB8G>FO 
E @4D><DB6>B= 

!9C<M96O9 CDB-
8G>FO E @4D><-
DB6>B= 

 

#B?<QF<?9AF9D9-
HF4?4F 

(PETE <?< PET) 

 

-  B?B>B «�B@<> 6 
89D96A9»; 
-  4E?B D4EF<F9?P-
AB9 «�G54AE>B9»; 
- %B96O= EBGE  
«&B><B-E<F<» 

- �BA8<J<BA9D 
8?S 59?PS; 
- �D9@ 8?S DG>; 
- �D9@ 8?S 
?<J4. 

 

#B?<QF<?9A 6OEB-
>B= C?BFABEF< 
(HDPE <?< PE 

HD)  

 

 

�4>4B «!9E>6<>» 

 

- ,4@CGAP; 
- �9?P 8?S 8GL4; 
- �9;B8BD4AF; 
- �9FE><= L4@-
CGAP. 

 

#B?<CDBC<?9A 
(PP) 

 

 
- �4CGEF4 >64L9-
A4S; - %OD «(9-
F4>E4»; 
- %@9F4A4 «�B@<> 6 
89D96A9». 

-  4E>4 8?S 6B-
?BE; 
- �G5A4S C4EF4 
«Colgate»; 
- �9?P 8?S 8GL4; 



 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

269 

 

 

- �9FE>4S 5GFO-
?BK>4 8?S C<F4-
A<S. 
- 'C4>B6>4 BF 
I?954; 

 

#B?<EF<DB? (PS) 

 

- &6BDB:B> «�4-
A<EE<@B»; 

- �DOL9K>< A4 
5G@4:AOI EF4-
>4AK<>4I 6 
CGA>F4I 5OEF-
DB7B C<F4A<S. 
 

 

&45?<J4 3 
 

�<8O C?4EF<>4, CD<7B8AO9 8?S 6FBD<KAB= C9D9D45BF>< 
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2.2 �ECB?P;B64A<9 C?4EF<>B6B= CBEG8O 6 CD98CD<SF<SI 5OEFDB7B 
B5E?G:<64A<S (#�"). 

&45?<J4 4 
�ECB?P;B64A<9 C?4EF<>B6B= CBEG8O 6 CD98CD<SF<SI  

5OEFDB7B B5E?G:<64A<S (#�") 
!4<@9AB64A<9  
;46989A<S 

�<8O C?4EF<>B6B= 
CBEG8O 

 4F9D<4?/ 
@4D><DB6>4 
C?4EF<>4 

BURGER KING �DOL>< 8?S A4C<F-
>B6, ?B:>< 8?S D4;-
@9L<64A<S. 

#B?<QF<?9AF9D9HF4?4F 
(PETE <?< PET) 

FreeMan �DOL>< 8?S A4C<F-
>B6, EF4>4AK<>< CB8 
@BDB:9AB9, ?B:>< 
8?S @BDB:9AB7B 

#B?<QF<?9AF9D9HF4?4F 
(PETE <?< PET) 
#B?<QF<?9A 6OEB>B= C?BF-
ABEF< (HDPE <?< PE HD) 

Dodo Pizza &4D9?>< CB8 7BDS-
K99, 6<?><, >DOL>< 
8?S A4C<F>B6 

#B?<QF<?9A 6OEB>B= C?BF-
ABEF< (HDPE <?< PE HD) 

�<?>4�B:>4 �<?><, ?B:>< #B?<QF<?9AF9D9HF4?4F 
(PETE <?< PET) 

 

�O6B8: 6E9 <EE?98G9@O9 ;46989A<S 6 FB= <?< <AB= EF9C9A< <ECB?P;GRF 
C?4EF<>B6GR CBEG8G.  &D96B:<F <ECB?P;B64A<9 C?4EF<>4 8?S 7BDSK9= 98O < 
A4C<F>B6. 
 

�4>?RK9A<9 

#?4EF<>B64S CBEG84 CDBKAB 6BL?4 6 A4LG CB6E98A96AGR :<;AP. "5?484S 
DS8B@ CD9<@GM9EF6 C9D98 8DG7<@< @4F9D<4?4@<, F4><@< >4>, CDBKABEFP, ?97-
>BEFP, 89L96<;A4, C?4EF<>B6O9 <;89?<S @B7GF B>4;O64FP 6D98AB9 6B;89=EF6<9 
A4 ;8BDB6P9 K9?B69>4 < B>DG:4RMGR ED98G. #BQFB@G FB?P>B 7D4@BFAB9 97B <E-
CB?P;B64A<9 < CD46<?PA4S GF<?<;4J<S ECBEB5AO @<A<@<;<DB64FP 97B 6?<SA<9 
A4 K9?B69>4 < CD<DB8G. #DB698S 4A4?<; <ECB?P;B64A<S C?4EF<>4, S @B7G E89?4FP 
E?98GRM<9 6O6B8O. 

�O6B8O: S <;GK<? ?<F9D4FGDAO9 <EFBKA<>< CB 84AAB= F9@9 < CB87BFB6<? 
A4 99 BEAB69 F9BD9F<K9E>GR K4EFP D45BFO. 

�;GK<6 @4D><DB6>G C?4EF<>B6B= CBEG8O 6 8B@9 < FB64DB6 A4 CB?>4I @4-
74;<AB6, S CD<L9? > 6O6B8G, KFB A4<5B?99 59;BC4EAB9 <ECB?P;B64A<9 C?4EF<>4 
6 >4K9EF69 F4DO 8?S A9C<M96OI CDB8G>FB6. �R54S CBEG84 <; ?R5B7B 6<84 C?4-
EF<>4 A9E9F CBF9AJ<4?PAO= 6D98 ;8BDB6PR K9?B69>4. "EB59AAB BC4EAB <ECB?P-
;B64A<9 B8ABD4;B6OI 5GFO?B> 8?S 6B8O CB6FBDAB < C?4EF<>4 E @4D><DB6>B= 6 
PS! 
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�E9 <EE?98G9@O9 CGA>FO 5OEFDB7B C<F4A<S <ECB?P;GRF C?4EF<>B6GR CB-
EG8G.  

&4><@ B5D4;B@, 7<CBF9;4 CB8F69D:89A4: A9 6ES><= 6<8 C?4EF<>4 @B:AB 
<ECB?P;B64FP 6 5OFB6OI J9?SI, BEB59AAB 8?S ID4A9A<S C<M96OI CDB8G>FB6, 4 
F4>:9 A9 ?R5B= C?4EF<> CD<A<@49FES 6B 6FBD<KAGR C9D9D45BF>G. 

 

%C<EB> ?<F9D4FGDO 

�DBI<A 2. . )<@<S: GK95. 8?S EFG8. ED98. CDBH. GK95. ;46989A<= 2. . 
�DBI<A - 10-9 <;8., EF9D. -  .: �;84F9?PE><= J9AFD «�>489@<S», 2007. - 384 E. 
ISBN 978-5-7695-4531-3. 

�.#. �BE96, �.�. &DBEFSAE>4S )<@<S: GK95. 8?S EFG8. ED98. CDBH. GK95. ;4-
6989A<=/. 

«%<AF9F<K9E><9 CB?<@9DO» -  .: �;84F9?PEF6B «)<@<S», 2004. 3 640 E. 
- https://ecoknowledge.ru. 

- http://mosmetod.ru. 

- http://www.gorodpack.ru. 

- http://market.leopak.ru.  

- http://fb.ru.  

-http://www.sciencedebate HYPERLINK "http://www.sciencede-

bate2008.com/"2008 HYPERLINK "http://www.sciencedebate2008.com/".com.  

- http://www.omsb.ru. 

- http://www.biam-systems.ru. 

 

 

1�"�"��+�%��� #$"��� / � #'&� �) $�,�!�3 

 

-=35;P �.!., ABC45=B:0 3@C??O 102  

$C:>2>48B5;8: �>17520 &. �., ?@5?>4020B5;P 
%84>@>20 �. �., ?@5?>4020B5;P 

��#"' %" «!86=5B038;PA:89 B5E=8:C<  
<5B0;;>>1@010BO20RI8E ?@>872>4AB2 8 A5@28A0» 

�6989A<9 

!< 8?S >B7B A9 E9>D9F, KFB Q>B?B7<K9E><9 CDB5?9@O 846AB 59ECB>BSF K9-
?B69K9EF6B. �<F9?< @974CB?<EB6 9:98A96AB 8OL4F 7GEFO@ E@B7B@, 6 D9>4I 
A9?P;S A9 FB?P>B ?B6<FP DO5G, AB 84:9 >GC4FPES, 4 7BDB84 BCBSEO64RF @AB7B-
FBAAO9 E64?><, >BFBDO9 5G8GF D4;?474FPES EBFA< FOESK ?9F, 9E?< <I A9 C9D9D4-
5BF4FP. 

�47DS;A9A<9 B>DG:4RM9= ED98O 6?<S9F A4 ;8BDB6P9 6E97B :<6B7B A4 
A4L9= C?4A9F9. 1>B?B7< 5PRF FD96B7G.  

https://ecoknowledge.ru/
http://mosmetod.ru/
http://www.gorodpack.ru/
http://market.leopak.ru/
http://fb.ru/
http://www.omsb.ru/
http://www.biam-systems.ru/
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�>FG4?PABEFP 84AAB= F9@O A9 6O;O649F EB@A9A<S, CBE>B?P>G 84AA4S 
F9@4 ;4FD47<649F >4:8B7B :<F9?S, 9:98A96AB, 9:9K4EAB < 84:9 9:9@<AGFAB. 

�B;8GI, >BFBDO@ @O 8OL<@, E 5B?PL<@ FDG8B@ @B:AB A4;64FP CD<7B8-
AO@; 6B8G, >BFBDGR @O GCBFD95?S9@, E 5B?PL<@ FDG8B@ @B:AB A4;64FP C<FP9-
6B=.  

*9?P <EE?98B64A<S: <;GK<FP Q>B?B7<K9E><9 CDB5?9@O K9?B69K9EF64, 
D4EE@BFD9FP E4@O9 BEFDO9 Q>B?B7<K9E><9 CDB5?9@O @B97B 7BDB84, 6OS6<FP 6B;-
@B:AO9 CGF< D9L9A<S Q>B?B7<K9E><I CDB5?9@, BCD989?<FP E6B= Q>B?B7<K9E><= 
E?98 A4 C?4A9F9. 

*9?P CD98CB?4749F D9L9A<9 E?98GRM<I ;484K: 
ü <;GK<FP < <EE?98B64FP 8B>G@9AF4?PAO9 < ?<F9D4FGDAO9 <EFBKA<><, 

�AF9DA9F D9EGDEO CB 84AAB= F9@9; 
ü CDB4A4?<;<DB64FP Q>B?B7<K9E><9 CDB5?9@O B>DG:4RM9= ED98O A4 

C?4A9F9; 
ü CDB4A4?<;<DB64FP A4<5B?99 BEFDO9 Q>B?B7<K9E><9 CDB5?9@O B>DG:4-

RM9= ED98O 7BDB84 !<:A97B &47<?4; 
ü CB;A4>B@<FPES <EFBD<9= +9DAB<EFBK<AE>B7B CDG84; 
ü <;GK<FP < <EE?98B64FP Q>B?B7<K9E>GR >4F4EFDBHG +9DAB<EFBK<AE>B7B 

CDG84; 
ü D4EEK<F4FP «%6B= Q>B?B7<K9E><= E?98 A4 C?4A9F9»; 
ü 6OS6<FP < D4EE@BFD9FP CGF< D9L9A<S Q>B?B7<K9E><I CDB5?9@; 
ü EB;84FP C4@SF>G «%CBEB5O CB@BKP C?4A9F9» 
� CDBJ9EE9 D45BFO <ECB?P;B64?<EP E?98GRM<9 @9FB8O <EE?98B64A<S: 
ü 4A4?<; C9D<B8<K9E><I <;84A<= CB D4EE@4FD<649@B= CDB5?9@9; 
ü <;GK9A<9 < <EE?98B64A<9 8B>G@9AF4?PAOI < ?<F9D4FGDAOI <EFBKA<-

>B6, D9EGDEB6 �AF9DA9F; 
ü E5BD < 4A4?<; <@9RM<IES EF4F<EF<K9E><I 84AAOI CB !<:A9@G &4-

7<?G. 
ü 4A>9F<DB64A<9 
"5N9>F <EE?98B64A<S: Q>B?B7<K9E><9 CDB5?9@O, Q>B?B7<K9E><= E?98 
#D98@9F <EE?98B64A<S: 6OS6?9A<9 < D4EE@BFD9A<9 CGF9= D9L9A<S 7?B-

54?PAOI < D97<BA4?PAOI Q>B?B7<K9E><I CDB5?9@. 
&9BD9F<K9E>4S ;A4K<@BEFP   D45BFO ;4>?RK49FES 6 FB@, KFB @AB7<9 EFG-

89AFO B5D4FSF 6A<@4A<9 A4 <EE?98B64A<9 < E89?4RF 6O6B8, KFB-FB CB@9ASRF 6 
E6B9@ B5D4;9 :<;A< 8?S FB7B, KFB5O @9APL9 6D98<FP B>DG:4RM9= ED989, 59-
D9:AB BFABE<FES > CD<DB89.  

#D4>F<K9E>4S ;A4K<@BEFP @B9= <EE?98B64F9?PE>B= D45BFO ;4>?RK49FES 
6 FB@, KFB D9;G?PF4FO <EE?98B64A<S ECBEB5EF6GRF G?GKL9A<R Q>B?B7<K9E>B= 
E<FG4J<<, G?GKL9A<R BFABL9A<S > CD<DB89, CB@B7GF 6 <;GK9A<< F9@O A4 9EF9-
EF69AABA4GKAOI < 7G@4A<F4DAOI CD98@9F4I. 

#DB5?9@4: >4>B6O CGF< D9L9A<S Q>B?B7<K9E><I CDB5?9@ 6 A4L9= EFD4A9, 
6 A4L9@ 7BDB89? 
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1. ��"���0!/� 1�"�"��+�%��� #$"��� /  
+��"��+�%&�� 

 

1.1 �;4<@BBFABL9A<S K9?B69>4 < CD<DB8O. 

#DB5?9@4 6;4<@BBFABL9A<= K9?B69>4 < CD<DB8O 6B 6E9= 9U J9?BEFABEF< 
6E9784 5O?4 CD98@9FB@ 7?G5B>B7B H<?BEBHE>B7B <AF9D9E4. � A9=, F4> <?< <A4K9, 
B5D4M4?<EP >DGCA9=L<9 @OE?<F9?< CDBL?B7B, COF46L<9 BCD989?<FP @9EFB < 
DB?P K9?B69>4 6 GA<69DEG@9. � E6S;< E QF<@ 6EF4UF 6BCDBE: >4> EBBFABE<FES Q>B-
?B7<K9E>4S CDB5?9@4, EF46L4S B8AB= <; A4<5B?99 4>FG4?PAOI < FD95GRM<I A9-
BF?B:AOI 9EF9EF69AABA4GKAOI, F9IA<>B-Q>BAB@<K9E><I < EBJ<4?PAB-CB?<F<-
K9E><I D9L9A<=, E 69KAB H<?BEBHE>B= CDB5?9@B= 6;4<@BBFABL9A<= K9?B69>4 
< CD<DB8O? 

+9?B69> ;46<E<F BF CD<DB8O, AB < E4@4 B>DG:4RM4S K9?B69>4 CD<DB84 
;46<E<F BF A97B, BF @4ELF45B6, HBD@ < A4CD46?9A<= 97B 89SF9?PABEF<. � QF4 ;4-
6<E<@BEFP CD<DB8O BF K9?B69>4 CDBS6?S9FES A9 FB?P>B 6 <AF9AE<6AB@, 8BEF<74-
RM9@ CD989?PAOI ;A4K9A<=, 6B6?9K9A<< 6 97B 89SF9?PABEFP CD<DB8AOI D9EGD-
EB6, AB < 6 7?G5B><I < A9D98>B A974F<6AOI 6B;89=EF6<SI E4@B= QFB= 89SF9?PAB-
EF< A4 B>DG:4RMGR ED98G. 

�;4<@B89=EF6<9 K9?B69>4 < CD<DB8O, B5M9EF64 < ED98O 97B B5<F4A<S 6 
D9;G?PF4F9 5GDAB7B DBEF4 CDB@OL?9AAB7B CDB<;6B8EF64 6B 6EU@ @<D9, CD<KU@ 
CDB<;6B8EF64, >BFBDB9 BC<D49FES A4 EGM9EF6GRM<9 @AB7BBFIB8AO9 F9IAB?B-
7<<, 8BEF<7?B CD989?PAOI, >D<F<K9E><I HBD@ < D4;@9DB6. �EF4? 6BCDBE B5 
G7DB;9 E4@B@G EGM9EF6B64A<R K9?B69K9EF64 6E?98EF6<9 <EK9DC4A<S CD<DB8AOI 
D9EGDEB6 < BC4EAB7B 8?S :<;A< K9?B69>4 ;47DS;A9A<S ED98O 97B B5<F4A<S. 
�@9AAB QF<@< CDBF<6BD9K<S@< 6B 6;4<@BBFABL9A<SI B5M9EF64 < CD<DB8O < 
BCD989?S9FES EGMABEFP Q>B?B7<K9E><I CDB5?9@. 

1>B?B7<K9E><9 CDB5?9@O EB6D9@9AABEF< CB E6B<@ @4ELF454@ GE?B6AB 
@B7GF 5OFP D4;89?9AO A4 7?B54?PAO9, ?B>4?PAO9 < D97<BA4?PAO9 < FD95GRF 8?S 
E6B97B D9L9A<S A9B8<A4>B6OI ED98EF6 D9L9A<S < D4;?<KAOI CB I4D4>F9DG 
A4GKAOI D4;D45BFB>. 

 

1.2 #BF9C?9A<9 >?<@4F4. 
!4K46L99ES 6B 6FBDB= CB?B6<A9 XX69>4 D9;>B9 CBF9C?9A<9 >?<@4F4 S6-

?S9FES 8BEFB69DAO@ H4>FB@. $4EE@BFD<@ CD<K<AO CBS6?9A<S QFB= Q>B?B7<K9-
E>B= CDB5?9@O.  

#BF9C?9A<9 >?<@4F4 K9?B69> KG6EF6G9F CB 5B?99 @S7><@, K9@ D4APL9, ;<-
@4@. %D98ASS F9@C9D4FGD4 CD<;9@AB7B E?BS 6B;8GI4 CB ED46A9A<R E 1956-1957 

7B84@<, >B784 CDB6B8<?ES #9D6O= @9:8GA4DB8AO= 79BH<;<K9E><= 7B8, 6B;-
DBE?4 A4 0,7°%. !4 Q>64FBD9 CBF9C?9A<S A9F, AB K9@ 5?<:9 > CB?RE4@, F9@ BAB 
;4@9FA99. �4 #B?SDAO@ >DG7B@ BAB 8BEF<749F 2°%. !4 %969DAB@ CB?RE9 CB8?98-
A4S 6B84 CBF9C?9?4 A4 1°% < ?98SAB= CB>DB6 A4K4? CB8F4<64FP EA<;G. 
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� K9@ CD<K<A4 QFB7B S6?9A<S? "8A< GK9AO9 EK<F4RF, KFB QFB - D9;G?PF4F 
E:<74A<S B7DB@AB= @4EEO BD74A<K9E>B7B FBC?<64 < 6O89?9A<9 6 4F@BEH9DG 
5B?PL<I >B?<K9EF6 G7?9><E?B7B 74;4, >BFBDO= S6?S9FES C4DA<>B6O@, FB 9EFP ;4-
FDG8AS9F BF84KG F9C?4 BF CB69DIABEF< �9@?<. 

&4> KFB :9 F4>B9 F9C?<KAO= QHH9>F?  <??<4D8O FBAA G7?9><E?B7B 74;4 
9:9K4EAB CBEFGC4RF 6 4F@BEH9DG 6 D9;G?PF4F9 E:<74A<S G7?S < A9HF<, CD<DB8-
AB7B 74;4 < 8DB6, @<??<BAO FBAA @9F4A4 CB8A<@4RFES 6 4F@BEH9DG BF D4;D45B-
FB> 74;4, E D<EB6OI CB?9= �;<<, 6O5D4EO64RFES FG84 6B8SAB= C4D, HFBDI?BDG7-
?9DB8O. �E9 QFB - "C4DA<>B6O9 74;O". �4> 6 C4DA<>9 EF9>?SAA4S >DOL4 < EF9AO 
CDBCGE>4RF EB?A9KAGR D48<4J<R, AB A9 84RF GIB8<FP F9C?G, F4> < G7?9><E?O= 
74; < 8DG7<9 "C4DA<>B6O9 74;O" CD4>F<K9E>< CDB;D4KAO 8?S EB?A9KAOI ?GK9=, 
AB ;489D:<64RF 8?<AAB6B?AB6B9 F9C?B6B9 <;?GK9A<9 �9@?<, A9 84RF 9@G GIB-
8<FP 6 >BE@BE. 

�O84RM<=ES DGEE><= GK9AO= �.�. �9DA48E><= 7B6BD<?, KFB 6B;89=EF6<9 
K9?B69K9EF64 G:9 ED46A<@B E 79B?B7<K9E><@< CDBJ9EE4@<. �DG7<9 GK9AO9, EEO-
?4SEP A4 <;@9A9A<9 >?<@4F4 6 <EFBD<K9E>B9 6D9@S, EK<F4RF 4AFDBCB79AAO= 
H4>FBD CBF9C?9A<S >?<@4F4 A<KFB:AO@ < E6S;O64RF QFB S6?9A<9 E GE<?9A<9@ 
EB?A9KAB= 4>F<6ABEF<. 

#DB7AB; A4 5G8GM99 (2030 - 2050 7B8B6) CD98CB?4749F 6B;@B:AB9 CB6O-
L9A<9 F9@C9D4FGDO A4 1,5 - 4,5°%2.  

!4 6E9 QF< 6BCDBEO @B:AB 84FP FBKAO= BF69F. "8A4>B 8?S QFB7B 8B?:AO 
5OFP CDB6989AO D4;?<KAO9 A4GKAO9 <EE?98B64A<S. 

 

1.3 �47DS;A9A<9 4F@BEH9DO. 

+9?B69> ;47DS;AS9F 4F@BEH9DG G:9 FOESK9?9F<S@<, B8A4>B CBE?98EF6<S 
GCBFD95?9A<S B7AS, >BFBDO@ BA CB?P;B64?ES 69EP QFBF C9D<B8, 5O?< A9;A4K<-
F9?PAO. #D<IB8<?BEP @<D<FPES E F9@, KFB 8O@ @9L4? 8OI4A<R, KFB E4:4 ?B:<-
?4EP K9DAO@ CB>DB6B@ A4 CBFB?>9 < EF9A4I :<?<M4. #B?GK49@B9 F9C?B 5O?B 
8?S K9?B69>4 64:A99, K9@ K<EFO= 6B;8GI < A9;4>BCK9AAO9 EF9AO C9M9DO. 1FB 
A4K4?PAB9 ;47DS;A9A<9 6B;8GI4 A9 CD98EF46?S?B CDB5?9@O, <5B ?R8< B5<F4?< 
FB784 A95B?PL<@< 7DGCC4@<, ;4A<@4S B5L<DAGR A9FDBAGFGR CD<DB8AGR 
ED98G. � 84:9 ;A4K<F9?PAB9 EBED98BFBK9A<9 ?R89= A4 ED46A<F9?PAB A95B?PLB= 
F9DD<FBD<<, >4> QFB 5O?B 6 >?4EE<K9E>B= 8D96ABEF<, A9 EBCDB6B:84?BEP 9M9 
E9DP9;AO@< CBE?98EF6<S@<. &4> 5O?B 6C?BFP 8B A4K4?4 896SFA48J4FB7B 69>4. 
�<LP ;4 CBE?98A<9 EFB ?9F D4;6<F<9 CDB@OL?9AABEF< "B84D<?B" A4E F4><@< 
CDB<;6B8EF69AAO@< CDBJ9EE4@<, CBE?98EF6<S >BFBDOI 6A4K4?9 K9?B69> 9M9 A9 
@B7 E959 CD98EF46<FP. �B;A<>?< @974CB?<EO, DBEF >BFBDOI BEF4AB6<FP A9?P;S. 
�E9 QFB D9;G?PF4F 69?<><I <;B5D9F9A<= < ;46B964A<= K9?B69>4. %GM9EF6GRF FD< 
BEAB6AOI <EFBKA<>4 ;47DS;A9A<S 4F@BEH9DO: CDB@OL?9AABEFP, 5OFB6O9 >B-
F9?PAO9, FD4AECBDF. �B?S >4:8B7B <; QF<I <EFBKA<>B6 6 B5M9@ ;47DS;A9A<< 6B;-
8GI4 E<?PAB D4;?<K49FES 6 ;46<E<@BEF< BF @9EF4. %9=K4E B5M9CD<;A4AAB, KFB 
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A4<5B?99 E<?PAB ;47DS;AS9F 6B;8GI CDB@OL?9AAB9 CDB<;6B8EF6B < CDB@OL?9A-
AOI BFIB8B6.  

"EAB6AO@< 6D98AO@< CD<@9ES@< C<DB79AAB7B CDB<EIB:89A<S S6?SRFES 
E?98GRM<9:  

 4) ">E<8 G7?9DB84. #B?GK49FES CD< A9CB?AB@ E7BD4A<< G7?9DB8<EFOI 69-
M9EF6. � 6B;8GI BA CBC4849F 6 D9;G?PF4F9 E:<74A<S F69D8OI BFIB8B6, E 6OI?BC-
AO@< 74;4@< < 6O5DBE4@< CDB@OL?9AAOI CD98CD<SF<=.   

5) %9DA<EFO= 4A7<8D<8. �O89?S9FES 6 CDBJ9EE9 E7BD4A<S E9DGEB89D:4-
M97B FBC?<64 <?< C9D9D45BF>< E9DA<EFOI DG8 (8B 70 @?A.F.6 7B8). +4EFP EB98<-
A9A<= E9DO 6O89?S9FES CD< 7BD9A<< BD74A<K9E><I BEF4F>B6 6 7BDABDG8AOI BF-
64?4I.    

6) %9DAO= 4A7<8D<8. "5D4;G9FES CD< B><E?9A<< E9DA<EFB7B 4A7<8D<84. 
�BA9KAO@ CDB8G>FB@ D94>J<< S6?S9FES 4QDB;B?P <?< D4EF6BD E9DAB= ><E?BFO 6 
8B:896B= 6B89, >BFBDO= CB8><E?S9F CBK6G, B5BEFDS9F ;45B?964A<S 8OI4F9?P-
AOI CGF9= K9?B69>4.  

7) %9DB6B8BDB8 < E9DBG7?9DB8. #BEFGC4RF 6 4F@BEH9DG D4;89?PAB <?< 
6@9EF9 E 8DG7<@< EB98<A9A<S@< E9DO. "EAB6AO@< <EFBKA<>4@< 6O5DBE4 S6?S-
RFES CD98CD<SF<S CB <;7BFB6?9A<R <E>GEEF69AAB7B 6B?B>A4, E4I4D4 >B>EBI<-
@<K9E><9, A9HF9C9D9D454FO64RM<9, 4 F4>:9 A9HF9CDB@OE?O. � 

 8) ">E<?O 4;BF4. "EAB6AO@< <EFBKA<>4@< 6O5DBE4 S6?SRFES CD98CD<S-
F<S, CDB<;6B8SM<9 4;BFAO9 G8B5D9A<S, 4;BFAGR ><E?BFG < A<FD4FO, 4A<?<AB-
6O9 >D4E<F9?<, A<FDBEB98<A9A<S, 6<E>B;AO= L9?>, J9??G?B<8. 

 9) %B98<A9A<S HFBD4. �EFBKA<>4@< ;47DS;A9A<S S6?SRFES CD98CD<SF<S 
CB CDB<;6B8EF6G 4?R@<A<S, Q@4?9=, EF9>?4, >9D4@<><, EF4?<, HBEHBDAOI G8B5-
D9A<=. 

:) %B98<A9A<S I?BD4. #BEFGC4RF 6 4F@BEH9DG BF I<@<K9E><I CD98CD<S-
F<=, CDB<;6B8SM<I EB?SAGR ><E?BFG, I?BDBEB89D:4M<9 C9EF<J<8O, BD74A<K9-
E><9 >D4E<F9?<, 7<8DB?<;AO= EC<DF, I?BDAGR <;69EFP, EB8G.  

"C4EABEFP CD98EF46?SRF < 4QDB;B?PAO9 ;47DS;A9A<S 4F@BEH9DO. 
 

1.4 �47DS;A9A<9 6B8BU@B6 < CDB5?9@4 «K<EFB= 6B8O». 
�?46AO@< <EFBKA<>4@< :<;A< 8?S K9?B69>4 >DB@9 K<EFB7B 6B;8GI4 S6?S-

9FES 6B84. �ES><= 6B8B9@ <?< 6B8AO= <EFBKA<> E6S;4A E B>DG:4RM9= 
97B   6A9LA9= ED98B=.  !4 A97B B>4;O64RF 6?<SA<9 GE?B6<S HBD@<DB64A<S CB-
69DIABEFAB7B <?< CB8;9@AB7B 6B8AB7B EFB>4, D4;ABB5D4;AO9 CD<DB8AO9 S6?9-
A<S, <A8GEFD<S, CDB@OL?9AAB9 < >B@@GA4?PAB9   EFDB<F9?PEF6B, FD4AECBDF, IB-
;S=EF69AA4S < 5OFB64S 89SF9?PABEFP K9?B69>4.  #BE?98EF6<9@ QF<I 6?<SA<= S6-
?S9FES CD<6A9E9A<9 6 6B8AGR ED98G AB6OI, A9E6B=EF69AAOI 9= 69M9EF6 3 ;4-
7DS;A<F9?9=, GIG8L4RM<I >4K9EF6B 6B8O.  

�47DS;A9A<S, CBEFGC4RM<9 6 6B8AGR ED98G, >?4EE<H<J<DGRF 6 ;46<E<@B-
EF< BF CB8IB8B6, >D<F9D<96 < ;484K. &4>, B5OKAB 6O89?SRF I<@<K9E>B9, H<;<-
K9E>B9 < 5<B?B7<K9E><9 ;47DS;A9A<S.  
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)<@<K9E><9 ;47DS;A9A<S CD98EF46?SRF EB5B= <;@9A9A<S 9EF9EF69AAOI 
I<@<K9E><I E6B=EF6 6B8O, ;4 EK9F G69?<K9A<S EB89D:4A<S 6 A9= 6D98AOI CD<-
@9E9=, A9BD74A<K9E>B= < BD74A<K9E>B= CD<DB8O (A9HFP < A9HF9CDB8G>FO, BD74-
A<K9E><9 BEF4F><, CB69DIABEFAB4>F<6AO9 69M9EF64, C9EF<J<8O). "EAB6AO@< 
A9BD74A<K9E><@< (@<A9D4?PAO@<) ;47DS;A<F9?S@< CD9EAOI < @BDE><I 6B8 S6-
?SRFES D4;ABB5D4;AO9 I<@<K9E><9 EB98<A9A<S, FB>E<KAO9 8?S B5<F4F9?9= 6B8-
AB= ED98O. 1FB EB98<A9A<S @OLPS>4, E6<AJ4, >48@<S, DFGF<, IDB@4, @98<, 
HFBD4. �B?PL<AEF6B <; A<I CBC4849F 6 6B8G 6 D9;G?PF4F9 K9?B69K9E>B= 89SF9?P-
ABEF<. &S:U?O9 @9F4??O CB7?BM4RFES H<FBC?4A>FBAB@, 4 ;4F9@ C9D984RFES CB 
C<M96B= J9C< 5B?99 6OEB>BBD74A<;B64AAO@ BD74A<;@4@. &B>E<K9E><= QH-
H9>F A9>BFBDOI A4<5B?99 D4ECDBEFD4A9AAOI ;47DS;A<F9?9= 7<8DBEH9DO CD98-
EF46?9A 6 F45?<J9 (CD<?B:9A<9 71). 

"8A<@ <; BEAB6AOI E4A<F4DAOI FD95B64A<=, CD98NS6?S9@OI > >4K9EF6G 
6B8O, S6?S9FES EB89D:4A<9 6 A9= A9B5IB8<@B7B >B?<K9EF64 ><E?BDB84.  �D98AB9 
89=EF6<9 B>4;O64RF ;47DS;A9A<S, >BFBDO9 698GF > EA<:9A<R EB89D:4A<S ><E-
?BDB84 6 6B89.  

�B84, ;47DS;A9AA4S BD74A<K9E><@< BFIB84@<, EF4AB6<FES CD4>F<K9E>< A9-
CD<7B8AB= 8?S C<FPS < 8DG7<I A48B5ABEF9=. �OFB6O9 BFIB8O BC4EAO A9 FB?P>B 
F9@, KFB S6?SRFES <EFBKA<>B@ A9>BFBDOI 5B?9;A9= K9?B69>4 (5DRLAB= F<H, 
8<;9AF9D<S, IB?9D4), AB < F9@, KFB FD95GRF 8?S   E6B97B D4;?B:9A<S @AB7B ><E-
?BDB84.  �E?< 5OFB6O9 EFBKAO9 6B8O CBEFGC4RF 6 6B8B9@ 6 BK9AP 5B?PL<I >B-
?<K9EF64I, FB EB89D:4A<9 D4EF6BD<@B7B ><E?BDB84 @B:9F GC4EFP A<:9 GDB6AS, 
A9B5IB8<@B7B 8?S :<;A< @BDE><I < CD9EAB6B8AOI BD74A<;@B6.  

�F4>, 89H<J<FB@ EF4AB6<FES < K<EF4S 6B84, CD<K9@ 6B8AO= 89H<J<F @B-
:9F E>4;4FPES 5OEFD99, K9@ CBE?98EF6<S "C4DA<>B6B7B QHH9>F4": 1,2 @<??<4D84 
?R89= :<6GF 59; K<EFB= C<FP96B= 6B8O, 2,3 @<??<4D84 3 59; BK<EFAOI EBBDG-
:9A<= 8?S <ECB?P;B64A<S ;47DS;A9AAB= 6B8O. $4EFGF D4EIB8O 6B8O A4 BDBL9-
A<9, E9=K4E QFB 3 3300 >G5<K9E><I ><?B@9FD4 6 7B8, 6 6 D4; 5B?PL9 EFB>4 B8AB= 
<; E4@OI @AB7B6B8AOI D9> @<D4 3  <EE<E<C<. ,<DB>B9 <ECB?P;B64A<9 7DGA-
FB6OI 6B8 6989F > EA<:9A<R <I GDB6AS. � #9><A9, A4CD<@9D, ;4 CBE?98A<9 7B8O 
BA GC4? A4 4 @9FD4. �B84 @B:9F EF4FP < CD98@9FB@ @9:8BGEB5AOI >BAH?<>FB6, 
F4> >4> 200 >DGCA9=L<I D9> @<D4 CDBF9>4RF K9D9; F9DD<FBD<R 86GI <?< 5B?99 
EFD4A. �B8B= !<79D4, A4CD<@9D, CB?P;GRFES 10 EFD4A, !<?4 3 9, 4 �@4;BA>< 3 7 

EFD4A. 
 

1.5 "CGEFOA<64A<9 < ;47DS;A9A<9 CBK6O. 

#B8 6B;89=EF6<9@ :<6OI BD74A<;@B6, 6B8O < 6B;8GI4 A4 CB69DIABEFAOI 
E?BSI ?<FBEH9DO CBEF9C9AAB B5D4;G9FES 64:A9=L4S Q>BE<EF9@4, FBA>4S < IDGC-
>4S, - CBK64, >BFBDGR A4;O64RF ">B:9= �9@?<". 1FB ID4A<F9?PA<J4 C?B8BDB8<S 
< :<;A<. �BDEFP IBDBL9= CBK6O EB89D:<F @<??<BAO @<>DBBD74A<;@B6, CB8-
89D:<64RM<I C?B8BDB8<9. +FB5O B5D4;B64?ES E?B= CBK6O @BMABEFPR (FB?M<-
AB=) 6 1 E4AF<@9FD, FD95G9FES EFB?9F<9. "A @B:9F 5OFP CBF9DSA ;4 B8<A CB?96B= 
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E9;BA. #B BJ9A>4@ 79B?B7B6, 8B FB7B, >4> ?R8< A4K4?< ;4A<@4FPES E9?PE>BIB-
;S=EF69AAB= 89SF9?PABEFPR, C4EF< E>BF < D4EC4I<64FP ;9@?<, D9>< 9:97B8AB 
EABE<?< 6  <DB6B= B>94A B>B?B 9 @<??<4D8B6 FBAA CBK6O. !OA9 QFB >B?<K9-
EF6B BJ9A<64RF CD<@9DAB 6 25 @<??<4D8B6 FBAA. 

"EB59AAB FS:9?4S E<FG4J<S 6B;A<>49F, >B784 EABE<FES A9 FB?P>B CBK69A-
AO= E?B=, AB < @4F9D<AE>4S CBDB84, A4 >BFBDB= BA D4;6<649FES. &B784 A4EFGC49F 
CBDB7 A9B5D4F<@B7B D4;DGL9A<S, 6B;A<>49F 4AFDBCB79AA4S (FB 9EFP EB;84AA4S 
K9?B69>B@) CGEFOAS. "8<A <; E4@OI 7DB;AOI, 7?B54?PAOI < 5OEFDBF9KAOI CDB-
J9EEB6 EB6D9@9AABEF< 3 D4EL<D9A<9 BCGEFOA<64A<S, C489A<9 <, 6 E4@OI >D4=-
A<I E?GK4SI, CB?AB9 GA<KFB:9A<9 5<B?B7<K9E>B7B CBF9AJ<4?4 �9@?<, KFB CD<-
6B8<F > GE?B6<S@, 4A4?B7<KAO@ GE?B6<S@ 9EF9EF69AAB= CGEFOA<. )B;S=EF69A-
A4S 89SF9?PABEFP K9?B69>4 CBKF< 686B9 G69?<K<?4 CBEFGC?9A<9 6 4F@BEH9DG B>-
E<8B6 E9DO, 4;BF4, E9DB6B8BDB84 < B>E<84 G7?9DB84. �EF9EF69AAB, KFB QFB E>4;4-
?BEP A4 CB6OL9A<< ><E?BFABEF< 4F@BEH9DAOI BE48>B6, A4;9@AOI < 7DGAFB6OI 
6B8. �?S D9L9A<S QFB= CDB5?9@O A9B5IB8<@B G69?<K<FP B5NU@ E<EF9@4F<K9-
E><I CD98EF46<F9?PAOI <;@9D9A<=, ;47DS;ASRM<I 4F@BEH9DG 69M9EF6 A4 5B?P-
L<I F9DD<FBD<SI.  

 

1.6 �<59?P < 6ODG5>4 ?9EB6. 

"8A4 <; CD<K<A 7<59?< ?9EB6 6B @AB7<I D97<BA4I @<D4 3 ><E?BFAO9 8B-
:8<, 7?46AO@< 6<AB6A<>4@< >BFBDOI S6?SRFES Q?9>FDBEF4AJ<<. �O5DBEO 86G-
B><E< E9DO < C9D9ABE <I A4 5B?PL<9 D4EEFBSA<S CD<6B8SF > 6OC489A<R F4><I 
8B:89= 84?9>B BF <EFBKA<>B6 6O5DBEB6. "EB59AAB 5B?PLGR Q>B?B7<K9E>GR 
G7DB;G CD98EF46?S9F <EFBM9A<9 FDBC<K9E><I ?9EB6 3 "?97><I C?4A9FO" < BEAB6-
AB7B <EFBKA<>4 5<B?B7<K9E>B7B D4;ABB5D4;<S C?4A9FO, 4 ;A4K<F, <EK9;4RF 6<8O 
D4EF9A<= < :<6BFAOI. "EB5B 5OEFDB QFBF CDBJ9EE <89F 6 E4@OI 5B74FOI FDBC<-
K9E><@< ?9E4@< D97<BA4I 3 �@4;BA<< < �A8BA9;<<. 

 

1.7. ";BAB6O9 8ODO. 

!9 @9A99 E?B:A4 6 A4GKAB@ BFABL9A<< Q>B?B7<K9E>4S CDB5?9@4 B;BAB-
6B7B E?BS. �4> <;69EFAB, :<;AP A4 �9@?9 CBS6<?4EP FB?P>B CBE?9 FB7B, >4> B5D4-
;B64?ES BID4AAO= B;BAB6O= E?B= C?4A9FO, CD<>DO6L<= 99 BF :9EFB>B7B G?P-
FD4H<B?9FB6B7B <;?GK9A<S.  AB7<9 69>4 A<KFB A9 CD9869M4?B 598O. "8A4>B 6 
CBE?98A<9 89ESF<?9F<S 5O?B ;4@9K9AB <AF9AE<6AB9 D4;DGL9A<9 QFB7B E?BS. 

#DB5?9@4 B;BAB6B7B E?BS 6B;A<>?4 6 1982 7B8G, >B784 ;BA8, ;4CGM9AAO= 
E 5D<F4AE>B= EF4AJ<< 6 �AF4D>F<89, A4 6OEBF9 25 3 30 ><?B@9FDB6 B5A4DG:<? 
D9;>B9 EA<:9A<9 EB89D:4A<S B;BA4. % F9I CBD A48 �AF4D>F<8B= 6E9 6D9@S D97<-
EFD<DG9FES B;BAB64S "8OD4" @9ASRM<IES HBD@ < D4;@9DB6. #B CBE?98A<@ 84A-
AO@ A4 BA4 D46A4 23 @<??<BA4@ >648D4FAOI ><?B@9FDB6, FB 9EFP C?BM48<, D46-
AB= 6E9= %969DAB= �@9D<>9. 

�EFBM9A<9 B;BAB6B7B E?BS CD98EF46?S9F 7BD4;8B 5B?99 BC4EAGR D94?P-
ABEFP 8?S 6E97B :<6B7B A4 �9@?9, K9@ C489A<9 >4>B7B-A<5G8P E69DI>DGCAB7B 
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@9F9BD<F4, 698P B;BA A9 8BCGE>49F BC4EAB9 <;?GK9A<9 8B CB69DIABEF< �9@?<. � 
E?GK49 G@9APL9A<S B;BA4 K9?B69K9EF6G 7DB;<F, >4> @<A<@G@, 6ECOL>4 D4>4 
>B:< < 7?4;AOI ;45B?964A<=. �BB5M9 G69?<K9A<9 8B;O G?PFD4H<B?9FB6OI ?G-
K9= @B:9F BE?45<FP <@@GAAGR E<EF9@G K9?B69>4, 4 ;4B8AB G@9APL<FP GDB:4= 
CB?9=, EB>D4F<FP < 59; FB7B G;>GR 54;G CDB8B6B?PEF69AAB7B EA45:9A<S �9@?<. 

"�CB?A9 8BCGEF<@B, KFB > 2100 7B8G ;4M<FAB9 B;BAB6B9 CB>DO64?B <EK9;-
A9F, G?PFD4H<B?9FB6O9 ?GK< <EEGL4F �9@?R, :<6BFAO9 < D4EF9A<S CB7<5AGF. 
+9?B69> 5G89F <E>4FP EC4E9A<S CB8 7<74AFE><@< >GCB?4@< <E>GEEF69AAB7B 
EF9>?4, < >BD@<FPES C<M9= >BE@BA46FB6.  

�?S B>BAK4F9?PAB7B D9L9A<S 6BCDBE4 B CD<K<A4I <EFBM9A<S B;BAB6B7B 
E?BS A9B5IB8<@O 89F4?PAO9 A4GKAO9 <EE?98B64A<S. �DG7B= J<>? <EE?98B64A<= 
AG:9A 8?S 6OD45BF>< A4<5B?99 D4J<BA4?PAOI ECBEB5B6 <E>GEEF69AAB7B 6BEEF4-
AB6?9A<S CD9:A97B EB89D:4A<S B;BA4 6 EFD4FBEH9D9. $45BFO 6 QFB@ A4CD46?9-
A<< G:9 A4K4FO. 

 

1.8 #DB5?9@4 @GEBD4. 
!4LG J<6<?<;4J<R A4;O64RF G:9 "J<6<?<;4J<9= BFIB8B6" <?< 1DB= B8-

ABD4;B6OI 69M9=. $4EFBK<F9?PABEFP <A8GEFD<4?PAOI EFD4A CDBS6?S9FES 6 
B7DB@AB@ < D4EFGM9@ >B?<K9EF69 EODP96OI BFIB8B6; 7BDO @GEBD4 3 I4D4>F9D-
A4S K9DF4 6E9I CDB@OL?9AAOI EFD4A @<D4.  AB7<9 AB6O9 FB64DO EB89D:4F FB>-
E<KAO9 69M9EF64 3 E6<A9J, DFGFP < >48@<= 3 6 4>>G@G?SFBDAOI 54F4D9SI, S8B-
6<FO9 I<@<K9E><9 EB98<A9A<S 6 5OFB6OI @BRM<I ED98EF64I, D4EF6BD<F9?SI < 
>D4E<F9?SI. #BQFB@G E64?>< @GEBD4 G >DGCA9=L<I 7BDB8B6 CD98EF46?S9F EB5B= 
E9DP9;AGR Q>B?B7<K9E>GR G7DB;G 3 G7DB;G ;47DS;A9A<S 7DGAFB6OI 6B8, G7DB;G 
;8BDB6PR A4E9?9A<S. �O6B; A4 QF< E64?>< CDB@OL?9AAOI BFIB8B6 EB;84EF 9M9 
5B?PL<9 BC4EABEF<. 

 GEBDBC9D9D454FO64RM<9 ;46B8O A9 S6?SRFES D48<>4?PAO@ D9L9A<9@ 
CDB5?9@O BFIB8B6 3 6 4F@BEH9DG 6O5D4EO64RFES B>E<8O E9DO < 4;BF4, B>E<8 
G7?9DB84, 4 6 ;B?9 EB89D:4FPES FB>E<KAO9 69M9EF64, ;B?4 CBC4849F, 6 >BA9KAB@ 
EK9F9, A4 QF< :9 E64?><. 

"EB;A4A<9 Q>B?B7<K9E>B= CDB5?9@O CD<69?B > Q>B?B7<;4J<< Q>BAB@<K9-
E>B7B D4;6<F<S 6 CDB@OL?9AAB D4;6<FOI EFD4A4I. 

 

2 ��"���0!/� 1�"�"��+�%��� #$"��� /:  
#�$%#��&��/ $����&�3 � $�,�!�3 

 

%4@O@ 6B;@B:AO@ 64D<4AFB@ D4;6<F<S Q>B?B7<K9E>B= E<FG4J<< A4 C?4-
A9F9 S6?SRFES EGM9EF6GRM<9 E97B8AS A4CD46?9A<S CD<DB8BBID4AAB= 89SF9?P-
ABEF<.  

!9E@BFDS A4 FB, KFB >4:84S <; B5EG:846L<IES ;89EP 7?B54?PAOI CDB5?9@ 
<@99F E6B< 64D<4AFO K4EF<KAB7B <?< 5B?99 CB?AB7B D9L9A<S, EGM9EF6G9F A45BD 
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B5M<I CB8IB8B6 > D9L9A<R CDB5?9@ B>DG:4RM<= ED98O. �4 CBE?98A99 EFB?9-
F<9 K9?B69K9EF6B D4;D45BF4?B DS8 BD<7<A4?PAOI ECBEB5B6 5BDP5O E EB5EF69A-
AO@<, 7G5SM<@< CD<DB8G A98BEF4F>4@<. 

� K<E?G F4><I ECBEB5B6 (<?< 6B;@B:AOI CGF9= D9L9A<S CDB5?9@O) 
@B:AB BFA9EF< 6B;A<>AB69A<9 < 89SF9?PABEFP D4;AB7B DB84 «;9?9AOI» 86<:9-
A<= < BD74A<;4J<=. �DB@9 CD9E?B6GFB7B «GreenPeaEe94», BF?<K4RM97BES A9 
FB?P>B D4;@4IB@ E6B9= 89SF9?PABEF<, AB <, CBDB=, ;4@9FAO@ Q>EFD9@<;@B@ 89=-
EF6<=, 4 F4>:9 4A4?B7<KAOI BD74A<;4J<=, A9CBED98EF69AAB CDB6B8SM<I CD<DB-
8BBID4AAO9 4>J<<, EGM9EF6G9F 8DG7B= F<C Q>B?B7<K9E><I BD74A<;4J<= 3 EFDG>-
FGDO, CD<DB8BBID4AAGR 89SF9?PABEFP EF<@G?<DGRM<9 < ECBAE<DGRM<9 3 F<C4 
(BA84 8<>B= CD<DB8O, A4CD<@9D. �E9 Q>B?B7<K9E><9 BD74A<;4J<< EGM9EF6GRF 
6 B8AB= <; HBD@: B5M9EF69AAO9, K4EFAO9 7BEG84DEF69AAO9 ?<5B BD74A<;4J<< 
E@9L4AAB7B F<C4. 

�DB@9 D4;AB7B DB84 B5N98<A9A<=, BFEF4<64RM<I G J<6<?<;4J<< CD464 
CBEF9C9AAB GA<KFB:49@B= 9R CD<DB8O, 6 EH9D9 D9L9A<S Q>B?B7<K9E><I CDB-
5?9@ EGM9EF6G9F J9?O= DS8 7BEG84DEF69AAOI <?< B5M9EF69AAOI CD<DB8B-
BID4AAOI <A<J<4F<6. !4CD<@9D, CD<DB8BBID4AAB9 ;4>BAB84F9?PEF6B 6 $BEE<< 
< 8DG7<I EFD4A4I @<D4, D4;?<KAO9 @9:8GA4DB8AO9 EB7?4L9A<S <?< E<EF9@4 
«�D4EAOI >A<7». 

 9:8GA4DB8A4S '�D4EA4S >A<74» 3 EC<EB> D98><I < A4IB8SM<IES CB8 
G7DB;B= <EK9;AB69A<S 6<8B6 :<6BFAOI < D4EF9A<= 3 6 A4EFBSM<= @B@9AF 6>?R-
K49F 5 FB@B6 @4F9D<4?B6. �DB@9 FB7B, EGM9EF6GRF A4J<BA4?PAO9 < 84:9 D97<B-
A4?PAO9 «�D4EAO9 >A<7<». 

� K<E?9 64:A9=L<I CGF9= D9L9A<S Q>B?B7<K9E><I CDB5?9@ 5B?PL<AEF6B 
<EE?98B64F9?9= 6O89?S9F 6A98D9A<9 Q>B?B7<K9E>< K<EFOI, @4?B- < 59;BFIB8AOI 
F9IAB?B7<=, EFDB<F9?PEF6B BK<EFAOI EBBDG:9A<=, D4J<BA4?PAB9 D4;@9M9A<9 
CDB<;6B8EF64 < <ECB?P;B64A<9 CD<DB8AOI D9EGDEB6. 

)BFS, A9EB@A9AAB, - < QFB 8B>4;O649F 69EP IB8 K9?B69K9E>B= <EFBD<< - 
64:A9=L<@ A4CD46?9A<9@ D9L9A<S EFBSM<I C9D98 J<6<?<;4J<9= Q>B?B7<K9-
E><I CDB5?9@ EFB<F A4;64FP CB6OL9A<9 Q>B?B7<K9E>B= >G?PFGDO K9?B69>4, E9-
DP9;AB9 Q>B?B7<K9E>B9 B5D4;B64A<9 < 6BEC<F4A<9, 6E9 FB, KFB <E>BD9AS9F 7?46-
AO= Q>B?B7<K9E><= >BAH?<>F 3 >BAH?<>F @9:8G 8<>4D9@-CBFD95<F9?9@ < D4-
;G@AO@ B5<F4F9?9@ IDGC>B7B @<D4, EGM9EF6GRM<= 6 EB;A4A<< K9?B69>4. 

 

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

 

!95?47BCB?GKA4S Q>B?B7<K9E>4S B5EF4AB6>4 6E9784 5O?4 8?S !<:A97B &4-
7<?4 B8AB= <; A4<5B?99 BEFDOI CDB5?9@. �@<8: ;47DS;A9AAB7B, A9GRFAB7B CDB-
@OL?9AAB7B 7BDB84 >D4=A9 A974F<6AB E>4;O64?ES A4 <A69EF<J<BAAB= CD<6?9-
>4F9?PABEF< @GA<J<C4?<F9F4. �?464 7BDB84 �. #<A496 6C?BFAGR ;4AS?ES QFB= 
CDB5?9@B=, CDB89@BAEFD<DB646 F9@ E4@O@, KFB <ECB?A<F9?PA4S 6?4EFP 7BFB64 
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CD<?B:<FP 6E9 E<?O 8?S BK<M9A<S !<:A97B &47<?4 < EB;84A<S A4 97B @9EF9 
«7BDB84 3 E484». 

  

3.1 �47DS;A9A<S 6B;8GI4. 
 QD !<:A97B &47<?4 �?48<E?46 #<A496 A9B8AB>D4FAB CDB6B8<? EB69-

M4A<S CB 6BCDBE4@ ;47DS;A9A<S 4F@BEH9DAB7B 6B;8GI4. #D98EF46<F9?<  <A<-
EF9DEF64 CD<DB8AOI D9EGDEB6 < Q>B?B7<< %69D8?B6E>B= B5?4EF<, 'D4?PE>B7B 
GCD46?9A<S CB 7<8DB@9F9BDB?B7<< < @BA<FBD<A7G B>DG:4RM9= ED98O, 89C4D-
F4@9AF4 $BECD<DB8A48;BD4 CB 'D4?PE>B@G (989D4?PAB@G B>DG7G, EBFDG8A<>< 
*9AFD4 Q>B?B7<K9E>B7B @BA<FBD<A74 < >BAFDB?S B5EG8<?< EGM9EF6GRM<9 CDB-
5?9@O < @9DO CB <I D9L9A<R. 
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F9D<<, A4K<A4RF 5GDAB D4;6<64FPES CD< CBC484A<< 6 6B8G HBEHBD4 < 4;BF4. �B-
8BDBE?< 6O89?SRF FB>E<KAO9 69M9EF64, >BFBDO9 G5<64RF 8DG7<I B5<F4F9?9= 
6B8B9@4. �?S K9?B69>4 QF< 69M9EF64 FB:9 BC4EAO.  <>DBJ<EF<A, A4CD<@9D, 
6?<S9F A4 C9K9AP < CBK><, @B:9F 6O;O64FP FBLABFG, D6BFG < E<?PAB9 D4EEFDB=-
EF6B :9?G8>4. !9 CB@B749F 84:9 ><CSK9A<9. 

#B E?B64@ F47<?PE>B7B Q>B?B74, >4A8<84F4 5<B?B7<K9E><I A4G> %69F?4AO 
�B@:<AB=, D4ECDBEFD4A9A<9 6B8BDBE?9= E6S;4AB E ;47DS;A9A<9@ CDG84 5<B?B-
7<K9E><@< BFIB84@<, >BFBDO9 EHBD@<DB64?< 8?S J<4AB54>F9D<= C<F4F9?PAGR 



 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

283 

 

ED98G. 1FB < EFBKAO9 6B8O <; CBE9?>4, < @9DF64S DO54, < ;464?O <; GC46L<I 
89D96P96, 7A<RM<I 6 6B89, >BFBDO9 7B84@< A<>FB A9 G5<D49F. 

�B?PL<AEF6B 6<8B6 @<>DBBD74A<;@B6 3 9EF9EF69AAOI H<?PFDB6 6B8B9@4 
QF<@ 6<8B@ 6B8BDBE?9= A9 C<F4RFES, BFER84 < 5OEFDB9 D4ECDBEFD4A9A<9 F<AO. 
'EF4D96L4S E<EF9@4 C9D6<KAB= BK<EF>< < 6B8BCB87BFB6>< A4 +9DAB<EFBK<A-
E>B@ 6B8B;45BD9 A9 ECBEB5A4 <;546<FP 6B8G BF 6D98AOI @<>DB5B6. 

 GFA4S :<:4 E G:4EAO@ ;4C4IB@ ;4EF46<?4 7BDB:4A A9E>B?P>B A989?P 
E<89FP A4 5GF<?<DB64AAB= 6B89. %?98B64F9?< 6B;5G8<?< G7B?B6AB9 89?B K. 1 EF. 
250 '� $( (;47DS;A9A<9 6B8). 

� >BAJ9 89>45DS 2018 7B84 �679A<= �G=64L96 CB8C<E4? C?4A @9DBCD<S-
F<= CB D945<?<F4J<< +9DAB<EFBK<AE>B7B < �9DIA9-�O=E>B7B 6B8BID4A<?<M 6 
!<:A9@ &47<?9.  

� �>4F9D<A5GD79 @9:698B@EF69AA4S >B@<EE<S CB8 CD98E984F9?PEF6B@ D9-
7<BA4?PAB7B @<A<EFD4 CD<DB8AOI D9EGDEB6 < Q>B?B7<< �?9>E9S �G;A9JB64 
GF69D8<?4 >B@C?9>EAO= C?4A CB D945<?<F4J<< +9DAB<EFBK<AE>B7B < �9DIA9-
�O=E>B7B 6B8BID4A<?<M, >BFBDO9 S6?SRFES <EFBKA<>4@< C<FP96B7B 6B8BEA45-
:9A<S !<:A97B &47<?4, EBB5M49F �! « 9:8G EFDB>». �E9 CD98?B:9AAO9 F4-
7<?PE><@< B5M9EF69AA<>4@< @9DBCD<SF<S C?4A<DG9FES 6OCB?A<FP 8B 2021 
7B84 6 D4@>4I CDB7D4@@O «"59EC9K9A<9 D4J<BA4?PAB7B 59;BC4EAB7B CD<DB8B-
CB?P;B64A<S A4 F9DD<FBD<< %69D8?B6E>B= B5?4EF<», D4EE>4;4?< 6 89C4DF4@9AF9 
<AHBD@4J<BAAB= CB?<F<>< 7?46O D97<BA4. �BAFDB?<DB64FP <ECB?A9A<9 @9DB-
CD<SF<= C?4A4 5G89F B5?4EFA4S CDB>GD4FGD4. 

�4> K<EFSF +9DAB<EFBK<AE><= CDG8 BF 8BAAOI BF?B:9A<= < >B784 F47<?P-
K4A9 E@B7GF C<FP 6B8G <;-CB8 >D4A4?  

� F9K9A<9 A9E>B?P><I ?9F E69D8?B6E><9 6?4EF< 8B5<64?<EP 6O89?9A<S 
ED98EF6 A4 BK<EF>G +9DAB<EFBK<AE>B7B CDG84 CB8 !<:A<@ &47<?B@. � 2022 
7B8G BA< 6O89?9AO < C?4A<DG9FES A4K4FP D45BFO. #B E?B64@ 7G59DA4FBD4 
%69D8?B6E>B= B5?4EF< �679A<S �G=64L964, QFB CB@B7?B CD98BF6D4F<FP Q>B?B-
7<K9E>GR >4F4EFDBHG. $45BFO A4KAGFES 6 2022 7B8G. #D9864D<F9?PAB CB87BFB6-
?9AO 6E9 CDB9>FO < CDB9>FAO9 D9L9A<S.  O 5G>64?PAB CD98BF6D4F<?< Q>B?B-
7<K9E>GR >4F4EFDBHG, E>4;4? 7G59DA4FBD 6B 6D9@S D97<BA4?PAB= >BAH9D9AJ<< 

«�8<AB= $BEE<<». "A CB5?47B84D<? F9I, >FB CBEFBSAAB CB8A<@4? CDB5?9@G 
BK<EF>< 4 Q>B?B7B6 < @9EFAOI :<F9?9=. 

!4CB@A<@, 6 F9>GM9@ 7B8G +9DAB<EFBK<AE>B9 6B8BID4A<?<M9 CB8 !<:-
A<@ &47<?B@ C?4A<DG9FES BK<EF<FP BF 8BAAOI BF?B:9A<=. #B87BFB6>4 G:9 
CD4>F<K9E>< B>BAK9A4, 4 E4@< D45BFO C?4A<DG9FES A4K4FP 6 <RA9 CBE?9 ;469D-
L9A<S A9D9EF4 DO5O. #B?AO= >B@C?9>E @9DBCD<SF<= BJ9A<649FES 6 441 @<?-
?<BA DG5?9= < D4EEK<F4A A4 4 7B84. 

23 <RAS 2022 7B84 A4 +9DAB<EFBK<AE><= CDG8 ECGEF<?< @4ELF45AB9 
EC9JEG8AB, >BFBDB9 BK<EF<F 6B8B9@ BF 8BAAOI BF?B:9A<=. %F4DF Q>BBC9D4-
J<< CB EC4E9A<R C<FP96B7B <EFBKA<>4 84?  <A<EFD CD<DB8AOI D9EGDEB6 



 

!4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S B5GK4RM<IES «,47 6 5G8GM99» 29.03.2023 

 

 

284 

 

< Q>B?B7<< %69D8?B6E>B= B5?4EF< �?9>E9= �G;A9JB6. �DGCAB7454D<FAO= 
;9@EA4DS8 B5BL9?ES 6 70 @?A DG5?9=, 4 E4@4 E<EF9@4 H<?PFD4J<< 3 6  5B?99 K9@ 
440 @?A DG5?9=. %69D8?B6E>4S B5?4EFP 3 B8<A <; A4<5B?99 D4;6<FOI 6 CDB@OL-
?9AAB@ BFABL9A<< D97<BAB6 $BEE<<. �?S A4E 6BCDBEO EBID4A9A<S Q>B?B7<K9-
E>B7B 5?47BCB?GK<S <@9RF BEB5B9 ;A4K9A<9, BF <I 7D4@BFAB7B < QHH9>F<6AB7B 
D9L9A<S ;46<E<F ;8BDB6P9, 5?47BCB?GK<9 < >4K9EF6B :<;A< GD4?PJ96, - 7B6BD<? 
D4A99 �679A<= �G=64L96. 

#B E?B64@ �. #<A4964, D94?<;4J<S Q>B?B7<K9E>B7B CDB9>F4, >BFBDO= 
GF69D8<? 7G59DA4FBD %69D8?B6E>B= B5?4EF< �679A<= �G=64L96, <8UF 6 D4@>4I 
;4C?4A<DB64AAOI EDB>B6. �A4?B7B6 ;9@EA4DS8G, >BFBDO= 5G89F BEGL4FP < E>?4-
8<DB64FP 8BAAO9 BF?B:9A<S, 6 D97<BA9 A9F. &BKABEFP < E>BDBEFP CDB<;6B8<@OI 
D45BF 5G89F CB6OL9A4 ;4 EKUF <ECB?P;B64A<S E<EF9@O ECGFA<>B6B= A46<74J<< 
< >B@C?9>EB6 84FK<>B6 8?S BCD989?9A<S CB?B:9A<S GEFDB=EF64. 

 

4 "%&$/� 1�"�"��+�%��� #$"��� / !��!��" &�����: 
#�$%#��&��/ $����&�3 � $�,�!�3 

 

$4APL9 6 %69D8?B6E>B= B5?4EF< CDB6B8<?ES @BA<FBD<A7, >4> K4EFB :<-
F9?< GD4?PE><I 7BDB8B6 6B 6D9@S 6O5DBEB6 B5D4M4?<EP 6 5B?PA<JO E GIG8L9-
A<9@ EBEFBSA<S. 

- '6O, F9C9DP QF< 84AAO9 A9 EB5<D4RFES. � 698P A4E D97<BA @9F4??GD7<-
K9E><=, 7BDAB8B5O64RM<=. � ;A4K<F, 6 6B;8GI 6O5D4EO649FES B>E<8O :9?9;4, 
8DG7<I @9F4??B6, - :4?G9FES 7?464 B5M9EF69AAB= BD74A<;4J<< «1>BCD46B 
%69D8?B6E>B= B5?4EF<» �A8D9= �B?97B6. 3 � 698P 7DS;AO= 6B;8GI 3 QFB 9864 ?< 
A9 E4@4S K4EF4S CD<K<A4 5B?9;A9=, < A9 FB?P>B ?97><I& 

&9@ 6D9@9A9@ 7G59DA4FBD %69D8?B6E>B= B5?4EF< �679A<= �G=64L96 E89-
?4? D9L9A<9 Q>B?B7<K9E><I CDB5?9@ B8A<@ <; CD<BD<F9FAOI A4CD46?9A<= D4;-
6<F<S D97<BA4. 

� A4L9= B5?4EF< 6989FES E<EF9@A4S D45BF4 CB B59EC9K9A<R Q>B?B7<K9-
E>B= 59;BC4EABEF<, EA<:9A<R A974F<6AB7B 6B;89=EF6<S CDB@OL?9AABEF< A4 
B>DG:4RMGR ED98G, - G69DS9F @<A<EFD CD<DB8AOI D9EGDEB6 < Q>B?B7<< %69D8-
?B6E>B= B5?4EF< �?9>E9= �G;A9JB6 �6D4; «!& �» 6 !<:A9@ &47<?9 C?4AB-
@9DAB EA<:49F A47DG;>G A4 B>DG:4RMGR ED98G. �?46AO= Q>B?B7<K9E><= CDB9>F 
QFB7B 7B84 CB;6B?<F EB>D4F<FP 6O5DBEO 6 4F@BEH9DG A4 20%. 

!4 !<:A9F47<?PE>B@ @9F4??GD7<K9E>B@ >B@5<A4F9 ;4 CBE?98A<9 89ESF<-
?9F<S CD4>F<K9E>< ;4AB6B EB;84A CDB<;6B8EF69AAO= >B@C?9>E CD98CD<SF<S. 
�89EP ?<>6<8<DB64AO @4DF9AB6E><9 < B5:<@AO9 J9I4, BEF4AB6?9AO GEF4D96-
L<9 8B@9AAO9 C9K< < >B>EB6O9 54F4D9<. &B?P>B 5?47B84DS QFB@G >B@5<A4F EB-
>D4F<? >B?<K9EF6B 6D98AOI 6O5DBEB6 A4 24 FOESK< FBAA 6 7B8. �4 10 ?9F ��$�� 
!& � A4CD46<? A4 D94?<;4J<R Q>B?B7<K9E><I CDB7D4@@ B>B?B 8 @?D8. DG5?9=. 
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#B;<F<6A4S 8<A4@<>4  9DBCD<SF<S CB G?GKL9A<R Q>B?B7<K9E>B= E<FG4-
J<< 6 %69D8?B6E>B= B5?4EF< CDB6B8SFES 6 D4@>4I: %69D8?B6E>B= B5?4EFAB= J9-
?96B= CDB7D4@@O «1>B?B7<S < CD<DB8AO9 D9EGDEO %69D8?B6E>B= B5?4EF<». � 
!<:A9@ &47<?9 A4K4?4EP D94?<;4J<S CDB9>F4 «�9?9AO= >BD<8BD», >BFBDO= 
A4CD46?9A A4 D9>BAEFDG>J<R EF4DOI < EB;84A<9 AB6OI C4D>B6. � D9;G?PF4F9 CB-
S6<?<EP: CSF<><?B@9FDB64S E969DA4S A459D9:A4S &47<?PE>B7B CDG84, C4D> G 
C?BM48< G C4@SFA<>4 +9D9C4AB6O@ < @G;O>4?PAB7B HBAF4A4, �B@EB@B?PE><= 
< #<BA9DE><= E>69DO, E>69D $45BK9= @B?B89:<, 5G?P64D A4 G?<J9 �BDBLA<-
>B64, E>69D �9?9;AB8BDB:A<>B6, E>69D «%B?A9KAO=» A4 BEF4AB6>9 «#B?<>?<-
A<><» 6 �;9D:<AE>B@ D4=BA9, D9>D94J<BAAB-C4D>B64S ;BA4 @9:8G FD9@S D4=B-
A4@< 7BDB84 3 �O9=, �D4EAO@ �4@A9@ < J9AFDB@ CD<DB8AO= C4D> A4 #<IFB6OI 
7BD4I.  

%F46<FES ;484K4 EA<:9A<S ;47DS;A9A<S 4F@BEH9DAB7B 6B;8GI4 6O5DBE4@< 
BF 46FBFD4AECBDF4 < CO?96B= A47DG;>< CGF9@ CO?9CB846?9A<S. 

 

5 �%%���"��&��0%��3 +�%&0 

 

� J9?SI <EE?98B64A<S Q>B?B7<K9E>B7B E?984 A4 C?4A9F9 B5GK4RM<@ES 
5O?4 CD98?B:9A4 4A>9F4 «&6B= Q>B?B7<K9E><= E?98 A4 C?4A9F9» (#D<?B:9A<9 
71). �4:8O= B5GK4RM<=ES, BF69F<6L<= A4 6E9 6BCDBEO 4A>9FO, @B7 CB8EK<-
F4FP E6B= ?<KAO= Q>B?B7<K9E><= E?98, >BFBDO= BA BEF46?S9F A4 A4L9= C?4A9F9: 
6 A4L9= EFD4A9, 6 A4L9@ 7BDB89. 

1>B?B7<K9E><= E?98 3 QFB C?BM48P 5<B?B7<K9E>< CDB8G>F<6AB= F9DD<-
FBD<< <?< 4>64FBD<<, A9B5IB8<@B= 8?S CDB<;6B8EF64 CBFD95?S9@OI A4@< D9-
EGDEB6 < CB7?BM9A<S <?< ID4A9A<S BFIB8B6.  

�?< @B:AB E>4;4FP, KFB Q>B?B7<K9E><= E?98 3 QFB LD4@, >BFBDO= BEF46-
?S9F >4:8O= K9?B69> A4 C?4A9F9. 

�;@9DS9FES Q>B?B7<K9E><= E?98 6 GA<69DE4?PAOI EF4A84DFAOI 98<A<J4I 
3 7?B54?PAOI 79>F4D4I (774). 

1>B?B7<K9E><= E?98 G>4;O649F A4 FB, E>B?P>B A4@ AG:AB C?4A9F, KFB5O 
G8B6?9F6BD<FP 6E9 EB6D9@9AAO9 CBFD95ABEF< K9?B69>4. +FB5O A9 A4A9EF< 6D98 
C?4A9F9, GK9AO9 CB8EK<F4?<, KFB 8?S ABD@4?PAB= :<;A989SF9?PABEF< >4:8B@G 
K9?B69>G A9B5IB8<@B 1,8 774. 

#BE?9 B5D45BF>< 4A>9F @O CB?GK<?< F4><9 84AAO9 3  B8AB= C?4A9FO 8B-
EF4FBKAB FB?P>B 25% B5GK4RM<IES; 35% B5GK4RM<IES A9B5IB8<@B 8?S G8B6?9-
F6BD9A<S 6E9I CBFD95ABEF9= 2 C?4A9FO; BEF4?PAO@ 40% - 3 C?4A9FO.  

 O CD<L?< > 6O6B8G, KFB B5GK4RM<@ES, G >BFBDOI 6 D9;G?PF4F9 <EE?9-
8B64A<S Q>B?B7<K9E><= E?98 EBEF46<? 5B?PL9, K9@ 1,8 774, A9B5IB8<@B KFB-FB 
@9ASFP 6 E6B9@ B5D4;9 :<;A< < CBCDBE<?< A4;64FP CDBEFO9 ECBEB5O CB@BM< 
Q>B?B7<< C?4A9FO. �A4?<;<DGS <AHBD@4J<R D4;?<KAOI <EFBKA<>B6, < B5EG8<6 
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99 E B5GK4RM<@<ES, @O D4;D45BF4?< C4@SF>G «#DBEFO9 ECBEB5O CB@BM< Q>B-
?B7<K9E>B= B5EF4AB6>9 C?4A9FO».  

� G?GKL9A<9 Q>B?B7<K9E>B= B5EF4AB6>< C?4A9FO, EFD4AO, B5?4EF<, 7B-
DB84 @B:9F 6A9EF< E6B= 6>?48 >4:8O= <; A4E. �4L9@G 6A<@4A<R CD98EF46?S-
RFES «#DBEFO9 ECBEB5O CB@BM< Q>B?B7<K9E>B= B5EF4AB6>9 C?4A9FO» (#D<?B-
:9A<9 72). 

�4>?RK9A<9 
 

�47DS;A9A<9 4F@BEH9DO, 6B8O <?< CBK6O CDB<EIB8<F, >B784 >BAJ9AFD4-
J<S 6D98AOI I<@<K9E><I 69M9EF6 CB6OL49FES 8B GDB6AS, CD96OL4RM97B ECB-
EB5ABEF< Q>BE<EF9@ > E4@B6BEEF4AB6?9A<R. 

�?S 8BEF<:9A<S J9?9= Q>B?B7B-Q>BAB@<K9E>B= CB?<F<>< < >BAFDB?S ;4;4-
7DS;A9A<9@ GEF4A46?<64RFES EF4A84DFO >4K9EF64 B>DG:4RM9= ED98O. 

1>B?B7<K9E>4S E<FG4J<S 6 5B?PL<AEF69 7BDB8B6 BK9AP A4CDS:9AA4S. 
!G:A4 7BEG84DEF69AA4S Q>B?B7<K9E>4S 8B>FD<A4, A9;46<E<@O9 CDB69DSRM<9 
E?G:5O. � F4>:9 CD<@9A<F9 6 :<;A< FB, KFB @B:9F9, < D4EE>4;O64=F9 E6B<@ 
;A4>B@O@ B FB@, KFB CDBK<F4?< 6 84AAB= D45BF9. �4:9 B8<A K9?B69> @B:9F 6A9-
EF< 5B?PLB= 6>?48, 4 9E?< @O 5G89@ C9D98464FP 8DG7 8DG7G QF< E6989A<S, FB 
F4><@< A95B?PL<@< L474@< B>DG:4RM9= ED989 5G89F B>4;4A4 A9BJ9A<@4S CB-
@BMP. 

�; 6E97B E>4;4AAB7B @B:AB E89?4FP 6O6B8: G K9?B69K9EF64 @AB:9EF6B 
7?B54?PAOI CDB5?9@, >BFBDO9 @B7GF 6 <FB79 CD<69EF< > 97B 7<59?<. $9L<FP QF< 
CDB5?9@O @B:AB FB?P>B 6 FB@ E?GK49, 9E?< >BAEB?<8<DB64FP GE<?<S 3 6 CDB-
F<6AB@ E?GK49 GE<?<S B8AB= <?< A9E>B?P><I EFD4A 5G8GF E6989AO > AG?R. &4-
><@ B5D4;B@, J<6<?<;4J<BAAB9 D4;6<F<9 < D9L9A<9 CDB5?9@ 6E9B5M97B @4E-
LF454 6B;@B:AO FB?P>B 6 FB@ E?GK49, 9E?< 6O:<64A<9 K9?B69>4 >4> 6<84 EF4A9F 
6OL9 Q>BAB@<K9E><I < 7BEG84DEF69AAOI <AF9D9EB6.  

 

%C<EB> ?<F9D4FGDO 

1.#BEF4AB6?9A<9 CD46<F9?PEF64 %69D8?B6E>B= B5?4EF< «"5 GF69D:89A<< 
7BEG84DEF69AAB= CDB7D4@@O %69D8?B6E>B= B5?4EF< «"59EC9K9A<9 D4J<BA4?P-
AB7B < 59;BC4EAB7B CD<DB8BCB?P;B64A<S A4 F9DD<FBD<< %69D8?B6E>B= B5?4EF< 
8B 2024- BF 20.06.2019 71269-##. 

2. �D<E>GAB6 �.!. 1>B?B7<S /�.!. �D<E>GAB6, �.�. #4E9KA<> 3  : �DBH4, 
2020. 

3. $964;B6  . �. "ID4A4 CD<DB8O / .�. $964;B6,  .�. #96;A9D 3  : !98D4, 
20121 

4. &GC<><A �. �. "5M4S 5<B?B7<S E BEAB64@< Q>B?B7<< < CD<DB8BBID4A-
AB= 89SF9?PABEF<.  : �>489@<S, 2020 

5. �AHBD@4J<S <; E9F< �AF9DA9F4 1?9>FDBAAO= D9EGDE 
http://historyntagil.ru/ 

http://historyntagil.ru/
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6.�AHBD@4J<S <; E9F< �AF9DA9F4 1?9>FDBAAO= D9EGDE 
https://vsenovostint.ru/2017/10/09/voda-v-chernoistochinskom-prudu-snova-

tsvetyot-prokuratura-vyiehala-na-proverku/ 

7.�AHBD@4J<S <; E9F< �AF9DA9F4 [1?9>FDBAAO= D9EGDE] / 
http://prezentacia.ucoz.ru 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://vsenovostint.ru/2017/10/09/voda-v-chernoistochinskom-prudu-snova-tsvetyot-prokuratura-vyiehala-na-proverku/
https://vsenovostint.ru/2017/10/09/voda-v-chernoistochinskom-prudu-snova-tsvetyot-prokuratura-vyiehala-na-proverku/
http://prezentacia.ucoz.ru/
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#D<?B:9A<9 71 

�!��&�.  

� >4>B= Q>B?B7<K9E><= E?98 BEF46?S9F9 6O? 

�E?< 6O IBF<F9 G;A4FP, >4>B= Q>B?B7<K9E><= E?98 ?<KAB G 64E, BF69FPF9 A4 
6BCDBEO F9EF4. �?S FB7B KFB5O 6OK<E?<FP Q>B?B7<K9E><= E?98, A9B5IB8<@B 6O-
5D4FP EBBF69FEF6GRM99 64L9@G B5D4;G :<;A< GF69D:89A<9 < CDB69EF< E?B:9-
A<9/6OK<F4A<9 >B?<K9EF64 54??B6, G>4;4AAOI ECD464. %G@@<DGS 54??O, 6O CB-
?GK<F9 69?<K<AG Q>B?B7<K9E>B7B E?984. 

  1.�<?P9.  
1.1 #?BM48P 64L97B :<?PS CB;6B?S9F 89D:4FP >BL>G, 4 EB54>9 ABD@4?P-

AOI D4;@9DB6 5O?B 5O F9EAB64FB +7 
1.2 �B?PL4S, CDBEFBDA4S >64DF<D4 + 12 
1.3 �BFF98: A4 2 E9@P< +23 
�4??O, CB?GK9AAO9 ;4 BF69F A4 6BCDBE B :<?P9, D4;89?<F9 A4 >B?<K9EF6B 

?R89=, :<6GM<I 6 A9@. 
2. �ECB?P;B64A<9 QA9D7<<  
2.1. �?S BFBC?9A<S 64L97B 8B@4 <ECB?P;G9FES A9HFP, CD<DB8AO= 74; <?< 

G7B?P +45 
2.2. �?S BFBC?9A<S 64L97B 8B@4 <ECB?P;G9FES QA9D7<S 6B8O, EB?AJ4 <?< 

69FD4 +2 
2.3 �B?PL<AEF6B <; A4E CB?GK49F Q?9>FDBQA9D7<R <; 7BDRK<I <E>BC49-

@OI, CBQFB@G 8B546PF9 E959 +75 
2.4. "FBC?9A<9 64L97B 8B@4 GEFDB9AB F4>, KFB 6O @B:9F9 D97G?<DB64FP 

97B 6 ;46<E<@BEF< BF CB7B8O -10 

2.5. � IB?B8AO= C9D<B8 7B84 8B@4 6O F9C?B B89FO, 4 ABKPR G>DO649F9EP 
86G@S B89S?4@< -5 

2.6. �OIB8S <; >B@A4FO, 6O 6E9784 74E<F9 6 A9= E69F -10 

2.7. �O 6E9784 6O>?RK49F9 E6B< 5OFB6O9 CD<5BDO, A9 BEF46?SS <I 6 89-
:GDAB@ D9:<@9 -10 

3. &D4AECBDF  
3.1. !4 D45BFG 6O 9;8<F9 A4 B5M9EF69AAB@ FD4AECBDF9 +25 
3.2. !4 D45BFG 6O <89F9 C9L>B@ <?< 989F9 A4 69?BE<C989 +3 
3.3.�O 9;8<F9 A4 B5OKAB@ ?97>B6B@ 46FB@B5<?9 +45 

3.4.�O <ECB?P;G9F9 5B?PLB= < @BMAO= 46FB@B5<?P E CB?AO@ CD<6B8B@ 
+75 

3.5.� CBE?98A<= BFCGE> 6O ?9F9?< E4@B?9FB@ +85 
3.6. � BFCGE> 6O 9I4?< A4 CB9;89, CD<K9@ CGFP ;4AS? 8B 12 K4EB6 +10 
3.7.� BFCGE> 6O 9I4?< A4 CB9;89, CD<K9@ CGFP ;4AS? 5B?99 12 K4EB6 +20 
4.#<F4A<9  
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4.1.� CDB8G>FB6B@ @474;<A9 <?< A4 DOA>9 6O CB>GC49F9 6 BEAB6AB@ E69-
:<9 CDB8G>FO (I?95, HDG>FO, B6BM<, DO5G, @SEB) @9EFAB7B CDB<;6B8EF64, <; >B-
FBDOI E4@< 7BFB6<F9 B598 +2 

4.2. �O CD98CBK<F49F9 G:9 B5D45BF4AAO9 CDB8G>FO, CB?GH45D<>4FO, E69-
:9@BDB:9AAO9 7BFB6O9 5?R84, AG:84RM<9ES FB?P>B 6 D4;B7D969, 4 F4>:9 >BA-
E9D6O, CD<K9@ A9 E@BFD<F9, 789 BA< CDB<;6989AO +14 

4.3. � BEAB6AB@ 6O CB>GC49F9 7BFB6O9 <?< CBKF< 7BFB6O9 > GCBFD95?9A<R 
CDB8G>FO, AB EF4D49F9EP, KFB5O BA< 5O?< CDB<;6989AO CB5?<:9 > 8B@G +5 

4.4. �O 98<F9 @SEB 2-3 D4;4 6 A989?R +50 
4.5. �O 98<F9 @SEB 3 D4;4 6 89AP +85 
4.6. #D98CBK<F49F9 6979F4D<4AE>GR C<MG +30 
5.�ECB?P;B64A<9 6B8O < 5G@47<  
5.1. �O CD<A<@49F9 64AAG 9:98A96AB +14 
5.2. �O CD<A<@49F9 64AAG 1-2 D4;4 6 A989?R +2 
5.3. �@9EFB 64AAO 6O 9:98A96AB CD<A<@49F9 8GL +4 
5.4. �D9@S BF 6D9@9A< 6O CB?<649F9 CD<GE4895AO= GK4EFB> <?< @B9F9 

E6B= 46FB@B5<?P <; L?4A74 +4 
5.5. �E?< 6O IBF<F9 CDBK<F4FP >A<7G, FB 6E9784 CB>GC49F9 99 +2 
5.6. �AB784 6O 59D9F9 >A<7< 6 5<5?<BF9>9 <?< B84?:<649F9 G ;A4>B@OI -

1 

5.7. #DBK<F46 74;9FG, 6O 99 6O5D4EO649F9 +10 
5.8. �OC<EO649@O9 <?< CB>GC49@O9 64@< 74;9FO K<F49F CBE?9 64E 9M9 

>FB-FB +5 
6.�OFB6O9 BFIB8O  
6.1.�E9 @O EB;849@ @4EEG BF5DBEB6 < @GEBD4, CBQFB@G 8B546PF9 E959 +100 
6.2. �4 CBE?98A<= @9ESJ 6O IBFP D4; E8464?< 5GFO?>< -15 

6.3. �O5D4EO64S @GEBD, 6O BF>?48O649F9 6 BF89?PAO= >BAF9=A9D @4>G?4-
FGDG -17 

6.4. �O E849F9 CGEFO9 54A>< <;-CB8 A4C<F>B6 < >BAE9D6B6 -10 

6.5. �O 6O5D4EO649F9 6 BF89?PAO= >BAF9=A9D C?4EF<>B6GR GC4>B6>G -8 

6.6. �O EF4D49F9EP CB>GC4FP 6 BEAB6AB@ A9 H4EB64AAO9, 4 D4;69EAO9 FB-
64DO; CB?GK9AAGR 6 @474;<A9 GC4>B6>G <ECB?P;G9F9 6 IB;S=EF69 -15 

6.7. �; 8B@4LA<I BFIB8B6 6O 89?49F9 >B@CBEF 8?S G8B5D9A<S E6B97B 
GK4EF>4 -5 

�E?< 6O :<69F9 6 7BDB89 E A4E9?9A<9@ 6 CB?@<??<BA4 < 5B?PL9, G@AB-
:PF9 64L B5M<= D9;G?PF4F A4 2.  

#B86B8<@ <FB7<: $4;89?<F9 CB?GK9AAO= @4F9D<4? A4 100, < 6O G;A49F9, 
E>B?P>B 79>F4DB6 ;9@AB= CB69DIABEF< AG:AB, KFB5O G8B6?9F6BD<FP 6E9 64L< 
CBFD95ABEF<, < E>B?P>B CBFD95G9FES C?4A9F, 9E?< 5O 6E9 ?R8< :<?< F4> :9, >4> 
6O!  
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#D<?B:9A<9 72 
  

#4@SF>4 «#DBEFO9 ECBEB5O CB@BM< Q>B?B7<K9E>B= B5EF4AB6>9 C?4A9FO» 
 

%B69FO B FB@, >4> CDBEFB < ?97>B CB@BKP B>DG:4RM9= ED989. 
#DBEFB CBCDB5G=F9! #B@BMP B>DG:4RM9= ED989 <?< ";9?9A4S" :<;AP EB69D-

L9AAB A9 B5S;4F9?PAB 8B?:A4 5OFP E6S;4A4 E 7B?B6AB= 5B?PR. !4B5BDBF, ;4K4EFGR 
QFB BK9AP CDBEFB. �4 < @OE?P B FB@, KFB B8<A K9?B69> A<K97B A9 <;@9A<F, 84?9>4 BF 
CD468O. �E?< >4:8O= <; A4E G89?<F IBFP A9@AB7B 6A<@4A<S QFB@G 6BCDBEG 3 <;@9-
A9A<S 5G8GF EFB?P ;A4K<F9?PAO, KFB A9 ;4@9F<FP <I 5G89F FDG8AB. 

� QFB@ EC<E>9 @B7GF 5OFP 69M<, >BFBDO9 G:9 B5EG:84?<EP D4A99 < L<DB>B 
<;69EFAO. !B 6 84AAB@ E?GK49 < A4CB@<A4A<9 @B:9F EO7D4FP CB?B:<F9?PAGR DB?P 
< CB8FB?>AGFP ?R89= 6 CD46<?PAB@ A4CD46?9A<<. 

1. #B@9AS=F9 ?4@CBK>G. 
�E?< >4:84S E9@PS ;4@9A<F B8AG B5OKAGR ?4@CBK>G 6 8B@9 A4 QA9D7BE59D974-

RMGR, FB QFB CD<6989F > EA<:9A<R GDB6AS ;47DS;A9A<S B>DG:4RM9= ED98O 4A4?B-
7<KAB@G G84?9A<R E 8BDB7 @<??<BA4 46FB@B5<?9=. 2. �O>?RK4=F9 Q?9>FDBCD<5BDO 
(>B@CPRF9D) A4 ABKP. 

1?9>FD<K9E><9 CD<5BDO ?GKL9 6O>?RK<FP CB?ABEFPR. �O>?RK9AAO= >B@CP-
RF9D (A9 6 ECSM9@ D9:<@9) @B:9F EQ>BAB@<FP 8B 40 64FF Q?9>FDBQA9D7<< 6 EGF><.  

3. �ECB?P;G=F9 B59 EFBDBAO 5G@47<. 

!9 EFB<F ;45O64FP B FB@, KFB G >4:8B7B ?<EF4 869 EFBDBAO < 6 5B?PL<AEF69 
E?GK496 A9 5G89F CDB5?9@B=, 9E?< 6O D4EC9K4F49F9 <?< E>BC<DG9F9 KFB-A<5G8P A4 
B59<I EFBDBA4I. �FBDGR EFBDBAG @B:AB <ECB?P;B64FP CDBEFB 8?S ?<KAOI ;4@9FB>.  

4. !9 6>?RK4=F9 8GIB6>G ;4D4A99. 
�E?< 6O EB5<D49F9EP C9KP, A9 CB8B7D964=F9 ;4D4A99 8GIB6>G. #D< CDB69D>9 7B-

FB6ABEF<, A9 BF>DO64=F9 ?<LA<= D4; 869DJG, CBE@BFD<F9 K9D9; B>BL>B - QFB EBID4-
A<F F9@C9D4FGDG 6AGFD< < EQ>BAB@<F QA9D7<R, A9B5IB8<@GR 8?S 99 6BEEF4AB6?9A<S 
CBE?9 BF>DOF<S 869DJO. 

5. �ECB?P;G=F9 Q>B?B7<KAO9 C9?9A><. 

�E?< 6O 5G89F9 <ECB?P;B64FP C9?9A>< <?< 8DG7B= 5B?99 Q>B?B7<KAO= @4F9-
D<4?, 6D984 8?S C?4A9FO 5G89F A4@AB7B @9APL9. 

6. %GL<F9 CBEF<D4AAGR B89:8G A4 EB?AJ9 
�BEF4FBKAB CB69E<FP 69D96>G 8?S EGL>< 59?PS < 6@9EFB <ECB?P;B64A<S EG-

L<?>< EF<D4?PAB= @4L<AO 69L4FP B89:8G.  
7. %F4AB6<F9EP 6979F4D<4AJ9@ D4; 6 A989?R.  

�E97B ?<LP B8AB 5?R8B 59; @SE4 6 A989?R 6 64L9@ D4J<BA9 G:9 CB@B:9F C?4-
A9F9 < 64L9@G ;8BDB6PR.  

8. %F<D4=F9 6 F9C?B= 6B89. 
�E?< 6E9 8B@BIB;S=EF64 CD< EF<D>9 5G8GF 6@9EFB BK9AP 7BDSK9= 6B8O <ECB?P-

;B64FP CDBEFB F9C?GR, QFB @B:9F EBID4A<FP A9E>B?P>B 89ESF>B6 FOESK 54DD9?9= 
A9HF< 6 89AP.  

9.. �O>?RK4=F9 E69F. 
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�E9784 6O>?RK4=F9 E69F CD< 6OIB89 <; >B@A4FO, 9E?< F4@ GEF4AB6?9A4 ?4@C4 
A4>4?<64A<S.  

10. 'C4>B6O64=F9 >D94F<6AB. 
#B84DBKAO9 GC4>B6><, C4>9FO <?< :9 SD>GR J69FAGR 5G@47G 6CB?A9 @B:AB 

<ECB?P;B64FP CB6FBDAB.  
11. #B>GC4=F9 @9APL9 6B8O 6 C?4EF<>B6OI 5GFO?>4I.  
">B?B 90% C?4EF<>B6OI 5GFO?B> A9 C9D9D454FO649FES, 4 <I D4;?B:9A<9 ;4=-

@9F FOESK< ?9F. #DBEFB= 6OIB8 3 <ECB?P;G=F9 B8AG 5GFO?>G @AB7B D4;, QFB CB@B:9F 
B>DG:4RM9= ED989, 64L9@G >BL9?P>G < ;8BDB6PR.  

12. �4@9A<F9 64AAG CD<ASF<9@ 8GL4  
#BCDB5G=F9 6 F9K9A<9 B8AB= A989?< A9 A45<D4FP 64AAG, 6@9EFB QFB7B CD<A<-

@4FP 8GL.  
13. +<EF<F9 ;G5O E ;4>DOFB= 6B8B=.  

%>BD99 6E97B, 64@ B5 QFB@ G:9 7B6BD<?<, AB 6O 6E9 D46AB A9 ;4>DO649F9 6B8G, 
CB>4 K<EF<F9 ;G5O. �O E@B:9F9 EQ>BAB@<FP 8B 19 ?<FDB6 6B8O 6 89AP, 9E?< CBE?98G-
9F9 EB69FG.  

14. #BK<A<F9 FDG5O 6 64AAB=.  

 9EFB 6 FDG59 <?< >D4A9 6 64AAB=, BF>G84 >4C49F 6B84, @B:9F < A9 @9L4FP, 
B8A4>B CD98EF46PF9 E>B?P>B 6B8O GF9K9F ;4 7B8. � 9E?< F4>B9 @9EFB A9 B8AB? #DBEFB 
CBK<A<F9 FDG5O, < QFB G:9 CB@B:9F C?4A9F9.  

15. #BE48<F9 89D96B.  
1FB CB?9;AB >4> 8?S 6B;8GI4, F4> < 8?S ;9@?<.  
16. #B89D:4AAO= A9 ;A4K<F C?BIB=. 

#B8G@4=F9 B CB>GC>9 69M9= E DG>. �; <7DGL9>, 69?BE<C98B6, DB?<>B6OI >BAP-
>B6 < 8DG7<I D4;@9DAOI 69M9= 89F< 5OEFDB 6OD4EF4RF. �EFP @474;<AO, >BFBDO9 CDB-
84RF < CD<A<@4RF CB8B5AO9 69M< 6 BF?<KAB@ EBEFBSA<<.  

17. #B>GC4=F9 @9EFAGR CDB8G>J<R. 

#D98EF46PF9, A4E>B?P>B ;47DS;AS9FES B>DG:4RM4S ED984 BF FB7B, KFB CDB8G>FO 
C<F4A<S 8B6B;SF <; 8DG7<I D97<BAB6 <?< EFD4A 6 64L< @9EFAO9 @474;<AO. #BQFB@G 
CD< 6B;@B:ABEF< EF4D4=F9EP CB889D:<64FP < CB>GC4FP CDB8G>FO, 6OD4M9AAO9 6 64-
L9@ D97<BA9 <?< 7BDB89. &4><@ B5D4;B@, >B?<K9EF6B 6O5DBEB6 C4DA<>B6OI 74;B6 
@B:9F ;4@9FAB G@9APL<FPES.  

18. "F8464=F9 EF4DO9 @B5<?PA<>< A4 C9D9D45BF>G. 
� ED98A9@ A4 E97B8ASLA<= 89AP B8<A @B5<?PAO= F9?9HBA <ECB?P;G9FES B>B?B 

18 @9ESJ96, < F4><@ B5D4;B@ A4 E64?>9 9:97B8AB B>4;O649FES B>B?B 130 @<??<BAB6 
F9?9HBAB6. +4EF< F9?9HBA4 < 54F4D9< EB 6D9@9A9@ 5G8GF <ECGE>4FP FB>E<KAO9 Q?9-
@9AFO 6 B>DG:4RMGR ED98G.  

19. �OD4M<64=F9 >B@A4FAO9 D4EF9A<S.  
"A< A9 FB?P>B G>D4ESF >B@A4FG, AB < CBECBEB5EF6GRF BK<EF>9 6B;8GI4 < 5B?P-

L9@G >B?<K9EF6G ><E?BDB84 6 8B@9.  
20. �ECB?P;G=F9 EC<K>< 6@9EFB ;4:<74?B>.  
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%C<K><, E89?4AAO9 <; 89D964, @9A99 6D98AO, AB 9M9 5B?99 Q>B?B7<KAO@ 6O5B-
DB@ EF4AGF >4DFBAAO9 EC<K><, >BFBDO9 ;4K4EFGR 89?4RFES <; C9D9D45BF4AAB= 5G-
@47<.  

21. � @474;<A EB E6B<@ C4>9FB@.  

�9?4S CB>GC>< 6 @474;<A9, @B:AB 6;SFP E EB5B= E6B< C4>9FO, 4 A9 CB>GC4FP 
AB6O9.  

22. !9F C?4EF<>B6O@ C4>9F4@!  
�4:8O= 7B8 6 @<D9 <ECB?P;G9FES 500 @<??<4D8B6 C?4EF<>B6OI C4>9FB6. "A< 

A9 D4;?474RFES < K4M9 6E97B B>4;O64RFES 6 B>94A4I, 4 6CBE?98EF6<< @B7GF B>4;4FPES 
< 6 :9?G8>4I @BDE><I B5<F4F9?9=.  

23. #B?P;G=F9EP Q?9>FDBAAO@< 5<?9F4@<. 

24. %>4K<64=F9 CDB7D4@@O <; <AF9DA9F4. 
 AB:9EF6B CDB7D4@@ 8BEFGCAB >4> A4 >B@C4>F-8<E>4I, F4> < 8?S E>4K<64A<S 

BA?4=A.  
25. "F>?RK4=F9 ;4DS8AB9 GEFDB=EF6B. 
!9 AG:AB BEF46?SFP ;4DS8AB9 GEFDB=EF6B 6 DB;9F>9, >B784 A<K97B A9 ;4DS:4-

9FES.  
26. )B8<F9 C9L>B@.  

�E?< 6O 6E9784 9;8<F9 A4 @4L<A9, ;4698<F9 CD<6OK>G D4; 6 A989?R 6@9EFB CB-
9;8>< A4 46FB@B5<?9 EIB8<FP >G84-FB C9L>B@.  

27. #B?P;G=F9EP <AF9DA9F-54A>B@. 

1FB CB;6B?<F <;59:4FP 5G@4:AB= 5RDB>D4F<<. �DB@9 FB7B, 9EFP CB@BMP B>DG-
:4RM9= ED989 9M9 < 6 FB@, KFB K9?B69> A9 9;8<F 6 BF89?9A<9 54A>4.  

28. �9?<F9EP QF<@< EB69F4@<.  

�4CB@A<F9 FB, KFB 6O CDBK<F4?<, CD<@9A<F9 6 :<;A< FB, KFB @B:9F9, < D4EE>4-
;O64=F9 E6B<@ ;A4>B@O@. �4:9 B8<A K9?B69> @B:9F 6A9EF< 5B?PLB= 6>?48, 4 9E?< 
@O 5G89@ C9D98464FP 8DG7 8DG7G QF< E6989A<S, FB F4><@< A95B?PL<@< L474@< B>DG-
:4RM9= ED989 5G89F B>4;4A4 A9BJ9A<@4S CB@BMP. 
 


