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EH9DO, 4 F4>:9 D4;?<KAOI F9?, EB89D:4M<I C?BE><9 7D4A<. #9D9E9>4SEP BCD989?9AAO@ 

B5D4;B@, QF< F9?4 B5D4;GRF B5MGR ?<A<R, CD<A48?9:4MGR <I CB69DIABEFS@, >BFBD4S 
A4;O649FES ?<A<9= C9D9E9K9A<S. 
!4 K9DF9:4I ?<A<< C9D9E9K9A<S CB69DIABEF9= <;B5D4:4RFES EC?BLAB= BEAB6AB= ?<A<9=. 
�<A<< C9D9E9K9A<< CB69DIABEF9= A9>BFBDOI F9?, A4CD<@9D - ?<FOI <?< LF4@CB64AAOI 
89F4?9=, A96B;@B:AB CB>4;4FP A4 K9DF9:9 K9F>B <;-;4 C?46AB7B C9D9IB84 B8AB= 

CB69DIABEF< 6 8DG7GR. � QFB@ E?GK49 6BB5D4:49@4S ?<A<S C9D9E9K9A<S G>4;O649FES A4 
K9DF9:9 EC?BLAB= FBA>B= ?<A<9=, >BFBD4S A4K<A49FES < ;4>4AK<649FES 6 FBK>4I 
C9D9E9K9A<S CDB8B?:9A<S >BAFGD4 6;4<@AB C9D9E9>4RM<IES CB69DIABEF9=. 
�EFD9K4RFES < 89F4?<, <@9RM<9 6E96B;@B:AO9 ?<A<< C9D9E9K9A<S < C9D9IB84 
CB69DIABEF9=. "EB59AAB @AB7B ?<A<= C9D9IB84 5O649F G 89F4?9=, <;7BFB6?9AAOI ?<FP9@. 
#BEFDB9A<9 ?<A<= C9D9E9K9A<S < C9D9IB84 CB69DIABEF9= CD< 6OCB?A9A<< K9DF9:9= 

D4;?<KAOI F9IA<K9E><I 89F4?9= FD95G9F ;A4A<S BEAB6AOI CD<9@B6 A4K9DF4F9?PAB= 

79B@9FD<<, CD<@9AS9@OI CD< 6;4<@AB@ C9D9E9K9A<< CB69DIABEF9= 79B@9FD<K9E><I F9?. 
�?S A4IB:89A<S ?<A<= C9D9E9K9A<S 79B@9FD<K9E><I F9? A4<5B?99 K4EFB <ECB?P;GRF 
ECBEB5 E9>Gщ<I C?BE>BEF9=, 4 6 A9>BFBDOI E?GK4SI 3 ECBEB5 6ECB@B74F9?PAOI EH9D. 

#D< 6OCB?A9A<< @4L<ABEFDB<F9?PAOI K9DF9:9= A4<5B?99 K4EFB 6EFD9K4RFES E?GK4< 

C9D9E9K9A<S 86GI J<?<A8D<K9E><I CB69DIABEF9=, 4 F4>:9 CB69DIABEF9= @AB7B7D4AA<>B6, 
J<?<A8D4 < >BAGE4, EH9DO E J<?<A8DB@, @AB7B7D4AA<>B@ <?< >BAGEB@. 

 

1FBF @9FB8 ;4>?RK49FES 6 CDB6989A<< 6ECB@B74F9?PAOI E9>GM<I C?BE>BEF9= K9D9; 
6;4<@AB C9D9E9>4RM<9ES 79B@9FD<K9E><9 F9?4, < A4IB:89A<< B5M<I FBK9>, EBEF46?SRM<I 

?<A<R C9D9E9K9A<S CB69DIABEF9= 84AAOI 79B@9FD<K9E><I F9?. #BEFDB9A<9 ?<A<< 

C9D9E9K9A<S CB69DIABEF9= F9? A4K<A4RF E A4IB:89A<S BK96<8AOI FBK9>. 
!4CD<@9D, 789 <;B5D4:9AO ?<A<< C9D9E9K9A<S CD<;@O E >BAGEB@, F4><@< FBK>4@< 

S6?SRFES FBK>< А < В. 

http://k-a-t.ru/ing_grafika/ing_grafika_9/index.shtml


 

 
 



 

 

�D4>F<K9E>4S D45BF4 12, 13. 

�B@C?9>EAO= K9DF9: C9D9E9>4RM<IES 79B@9FD<K9E><I F9? . #BEFDB9A<9 ?<A<= 

C9D9E9K9A<S 7D4AAOI F9?. �B@C?9>EAO= K9DF9: C9D9E9>4RM<IES 79B@9FD<K9E><I F9?. 
#BEFDB9A<9 ?<A<< C9D9E9K9A<S F9? 6D4M9A<S. 

 

*9?P: A4GK<FPES EFDB<FP ?<A<R C9D9E9K9A<S 7D4AAOI F9?. 
 
 

#BEFDB9A<9 ?<A<< C9D9IB84 7D4AAOI 79B@9FD<K9E><I F9? E6B8<FES > CBEFDB9A<R ?<A<= 

C9D9E9K9A<S C?BE>BEF9= < > CBEFDB9A<R FBK>< 6EFD9K< CDS@B= < C?BE>BEF<. 
 

�OCB?A<@ K9DF9: @B89?<, <;B5D4:9AAB= A4 D<E.9.2-4.  B89?P EB89D:<F ?<A<< C9D9IB84 
(C9D9E9K9A<S) @9:8G CB69DIABEFS@< 86GI CD<;@ - FD9G7B?PAB= (BEAB6AB9 F9?B) < 

K9FOD9IG7B?PAB= (BF69DEF<9). 
 

 B89?P <@99F B8AG C?BE>BEFP E<@@9FD<<. %?98B64F9?PAB, CD< 6OCB?A9A<< K9DF9:4 
@B89?P A9B5IB8<@B D4ECB?B:<FP F4>, KFB5O C?BE>BEFP E<@@9FD<< 5O?4 C4D4??9?PA4 
HDBAF4?PAB= C?BE>BEF< CDB9>J<= (D<E.9.2-5). &B784 CD<;@4F<K9E>B9 BF69DEF<9 A4 6<89 
E?964 ECDB9J<DG9FES 6 K9FOD9IG7B?PA<> 13 33 43 63 CDBH<?PA4S CDB9>J<S ?<A<< C9D9IB84 
<;69EFA4, FBK>< >BFBDB= D4ECB?474RFES A4 7D4ASI < D95D9 CD<;@O. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

$<E. 9.2. 
 

 

 

#DB9>J<< ?<A<< C9D9IB84 A4 6<89 E69DIG - BFD9;B> 61'41' < ?B@4A4S 61 - 21 - 41 

BCD989?SRFES 6 C9D9E9K9A<< CDB9>J<= D959D K9FOD9IG7B?PAB= CD<;@O E 7D4AS@< 



FD9G7B?PAB= CD<;@O, F.9. 7BD<;BAF4?PA4S CDB9>J<S ?<A<< C9D9IB84 F4>:9 <;69EFA4. 
 

#DB9>J<< FBK9> ?<A<< C9D9IB84 A4 7?46AB@ 6<89 CB?GK4RFES B5OKAO@ CGF9@, F.9. 6 
C9D9E9K9A<< 7BD<;BAF4?PAOI < 69DF<>4?PAOI ?<A<= E6S;<, CDB6989AAOI BF 6<84 E?964 < 

6<84 E69DIG. $95D4 CD<;@4F<K9E>B7B BF69DEF<S CB>4;4AO ?<A<S@< A96<8<@B7B >BAFGD4 
(LFD<IB6O@<). 

 

#D< CBEFDB9A<< CDB9>J<= ?<A<< C9D9IB84 @9:8G CB69DIABEFS@< C<D4@<8O < CD<;@O 

(D<E. 9.3) @B89?P A4 7?46AB@ 6<89 <;B5D4:4RF F4>, KFB5O C?BE>BEFP E<@@9FD<< 5O?4 
C4D4??9?PA4 HDBAF4?PAB= C?BE>BEF< CDB9>J<=. � QFB@ E?GK49 ?<A<S C9D9IB84 (?<A<< 

C9D9E9K9A<S CD<;@4F<K9E>B7B BF69DEF<S E CD46B= < ?96B= 7D4AS@< GE9K9AAB= C<D4@<8O) 
A4 6<89 E?964 ECDB9J<DG9FES 6 FD9G7B?PA<>. &4><@ B5D4;B@, CDBH<?PA4S CDB9>J<S ?<A<< 

C9D9IB84 @9:8G 5B>B6B= CB69DIABEFPR C<D4@<8O < CD<;@4F<K9E><@ BF69DEF<9@ 

<;69EFA4. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
$<E. 9.3. 

 

 

 

�4?PA9=L<9 CBEFDB9A<S E6B8SFES > BCD989?9A<R A98BEF4RM<I CDB9>J<= FBK9>, 
D4ECB?B:9AAOI A4 5B>B6B= CB69DIABEF< K9FOD9IG7B?PAB= C<D4@<8O, F.9. A4 CB69DIABEF< 

A9CDB9J<DGRM97B 79B@9FD<K9E>B7B F9?4. #D< QFB@ CDB9>J<< FBK9> 1, 4', 6', 2, 3, 5, 6 < 7 

BCD989?SRFES A4 7?46AB@ 6<89 CD< CB@BM< FB?P>B 7BD<;BAF4?PAOI ?<A<= E6S;< 6 
C9D9E9K9A<< <I E CDB9>J<S@< EBBF69FEF6GRM<I 7D4A9= < D959D C<D4@<8O. &4><9 FBK><, 
A98BEF4RM<9 CDB9>J<< >BFBDOI A4IB8SFES CB ?<A<S@ E6S;< 59; CB@BM< CBED98A<>B6, 
A4;O64RF BK96<8AO@<. 

 

#DB9>J<< FBK9> 1 < 4 G8B5A99 6A4K4?9 CBEFDB<FP A4 6<89 E69DIG. "A< D4ECB?B:9AO A4 
7D4A< (C?BE>BEF<) CD<;@O, C4D4??9?PAB= BEAB64A<R C<D4@<8O. #D< C9D9E9K9A<< F4>B= 

C?BE>BEF< E CB69DIABEFPR C<D4@<8O CB?GK<@ K9FOD9IG7B?PA<>, CB8B5AO= BEAB64A<R 



C<D4@<8O < CDBIB8SM<= K9D9; FBK>< 2 < 3, CD<A48?9:4M<9 D95D4@. "CD989?<6 A4 6<89 
E?964 >BBD8<A4FG Y FBK9>, CBEFDB<@ <I CDB9>J<< A4 6<89 E69DIG. (DBAF4?PAO9 CDB9>J<< 

FBK9> 1 < 4 CB?GK4RFES 6 C9D9E9K9A<< 7BD<;BAF4?PAOI < 69DF<>4?PAOI ?<A<= E6S;<. #D< 

;469DL9A<< CBEFDB9A<S K9DF9:4 CDB9>J<< FBK9> EB98<ASRFES BFD9;>4@< CDS@OI ?<A<=. 
 

 
 

�D4>F<K9E>4S D45BF4 14, 15. 

!4;A4K9A<9 F9IA<K9E>B7B D<EGA>4. &9IA<K9E><9 D<EGA>< C?BE><I H<7GD < 79B@9FD<K9E><I 

F9?. &9IA<K9E><= D<EGAB> @B89?<. 
 

*9?P D45BFO: CD<B5D9EF< A46O>< 6OCB?A9A<S F9IA<K9E><I D<EGA>B6 6OCB?ASS <I BF DG><. 
 

&9IA<K9E><9 D<EGA>< K4M9 6E97B CD<@9ASRFES 6 >BAEFDG>FBDE>B= CD4>F<>9. �@< 
CB?P;GRFES 8?S FB7B, KFB5O 5OEFDB 6OD4;<FP E6BR @OE?P 6 A4<5B?99 A47?S8AB= HBD@9 
<?< CBSEA<FP E?B:AO= >B@C?9>EAO= K9DF9:. - %K<F4SEP E QF<@, >4:8O= <A:9A9D < 

F9IA<>, 4 ;A4K<F, >4:8O= GK4M<=ES F9IA<K9E>B7B GK95AB7B ;46989A<S 8B?:9A G@9FP 
8BEF4FBKAB 5OEFDB < 7D4@BFAB E89?4FP D<EGAB> 89F4?< <?< 7DGCCO 89F4?9=, EB98<A9AAOI 

@9:8G EB5B= F9@ <?< 8DG7<@ ECBEB5B@. 
 

 

 

 

 

 

"9IA<K9E><9 D<EGA>< 6OCB?ASRFES BF DG><, 6 7?4;B@9DAB@ @4ELF459; QF<@ BA< 
BF?<K4RFES BF 4>EBAB@9FD<K9E><I K9DF9:9=. &9IA<K9E><9 D<EGA>< BF?<K4RFES BF 
IG8B:9EF69AAOI E6B9= BEAB6B=: 6@9EFB J9AFD4?PAOI CDB9>J<= CD< <I 6OCB?A9A<< 

<ECB?P;GRFES 5B?99 CDBEFO9 4>EBAB@9FD<K9E><9 CDB9>J<<. �FBDO@ BF?<K<9@ S6?S9FES 
GE?B6AB9 D4ECB?B:9A<9 <;B5D4:49@OI CD98@9FB6 BFABE<F9?PAB >4DF<AAB= C?BE>BEF<: >4> 
CD46<?B, 6O5<D4RF A4<5B?99 CDBEFB9, CBEFBSAAB9 8?S 84AAB7B 6<84 CDB9>J<= CB?B:9A<9 
CD98@9F4 < <;B5D4:4RF 97B <;B?<DB64AAB BF B>DG:4RM9= B5EF4AB6><. 

 

&D9FP<@ BF?<K<9@ S6?S9FES CD<@9A9A<9 6 F9IA<K9E>B@ D<EB64A<< D4;?<KAOI 

GE?B6ABEF9=: D4;D9;B6 < E9K9A<=, GCDBM9AAB7B <;B5D4:9A<S D9;P5O < ;G5P96 ;G5K4FOI 

>B?9E < F. C. +9F69DFB= BEB59AABEFPR S6?S9FES <A4S F9IA<>4 A4A9E9A<S BFF9A>B6, 
6O;64AA4S F9@, KFB F9IA<K9E><9 D<EGA>< 6 DS89 E?GK496 >BC<DGRF 6@9EF9 E K9DF9:4@< A4 
>4?P>G 8?S CB?GK9A<S E69FB>BC<=. 1FB B5EFBSF9?PEF6B A9 CB;6B?S9F CD<@9ASFP A4 
F9IA<K9E><I D<EGA>4I FGLB6>G, D4ECDBEFD4A9AAGR 6 IG8B:9EF69AAB@ D<EB64A<<. 

http://polynsky.com.kg/technical-drawing/


�B?PL<AEF6B BF?<K<= < BEB59AABEF9= I4D4>F9D<;G9F CDBEFBFG F9IA<K9E><I D<EGA>B6, <I 

8BEFGCABEFP.  
 

 

 

#D<EFGC4S > F9IA<K9E>B@G D<EB64A<R, E?98G9F CBGCD4:ASFPES 6 CDB6989A<< BF DG>< 
CDS@OI ?<A<= D4;AB7B A4>?BA4, C4D4??9?PAOI CDS@OI, B>DG:ABEF9= D4;?<KAOI 
8<4@9FDB6 < F. C. "EB59AAB 64:AB B6?489FP A46O>B@ CDB6989A<S ?<A<= E G7?4@< A4>?BA4 
6 30,7, 41, 15 < 45°. &D9A<DGSEP, E?98G9F C9D<B8<K9E>< CDB69DSFP A4>?BA CDB6989AAOI 

?<A<= FD4AECBDF<DB@. 
 

#D< D<EB64A<< >648D4F4, ?9:4M97B 6 C?BE>BEF< I'G' (D<E. 224, 4) 6 CDS@BG7B?PAB= 

<;B@9FD<<, A45?R84RF ;4 F9@, KFB5O FBK>< � < � A4IB8<?<EP A4 7BD<;BAF4?PAB= CDS@B=. 
#9D98A<9 ?<A<< D<EGA>4 B56B8SF 5B?99 FB?EFO@< (L<DB><@<) ?<A<S@<. '84?9AAGR BF 
A45?R84F9?S K4EFP C?BE>BEF< BFF9ASRF LFD<I4@<. �A4?B7<KAB 6OCB?ASRF D<EGAB> 
>648D4F4, D4ECB?B:9AAB7B 6 C?BE>BEF< I'z' <?< 9= C4D4??9?PAB= . #D< ?96B@ 69DIA9@ 

BE69M9A<< C?BE>BEFP QFB7B >648D4F4 A9 BE69M9A4, 6 E6S;< E K9@ 99 BFF9ASRF E<?PA99 
8DG7<I. #D< 6OCB?A9A<< D<EGA>4 >648D4F4 6 CDS@BG7B?PAB= 8<@9FD<< GK<FO64RF 
EB>D4M9A<9 D4;@9DB6 CB BE< CD<5?<;<F9?PAB 6 864 D4;4 (A4 7?4;). #D< CBEFDB9A<< 

CDS@BG7B?PA<>B6 EB5?R84RF EBBFABL9A<9 <I 8?<AO < L<D<AO. 
 

$<EGA>< D46ABEFBDBAA<I < D46AB598D9AAOI FD9G7B?PA<>B6 A4K<A4RF E <I BEAB64A<S . �; 
FBK>< "', S6?SRM9=ES E9D98<AB= BFD9;>4 �'�' BEAB64A<S, CDB6B8SF 6OEBFG FD9G7B?PA<>4, 
A4 >BFBDB= A4ABESF FBK>G D' 6 EBBF69FEF6<< E 89=EF6<F9?PAB= 6OEBFB= <;B5D4:49@B7B 
FD9G7B?PA<>4. #D< D<EB64A<< FD9G7B?PA<>4 6 CDS@BG7B?PAB= 8<@9FD<< CDB<EIB8<F 
EG:9A<9 <;B5D4:9A<S, ?9:4M97B 6 C?BE>BEF< I'G' CD< EBBF69FEF6GRM9@ D4ECB?B:9A<< 

BEAB64A<S H<7GDO. %D46A<64S 864 CBE?98A<I <;B5D4:9A<S, @B:AB E89?4FP 6O6B8 B FB@, 
KFB 8?S D46AB598D9AAOI FD9G7B?PA<>B6, <@9RM<I ;A4K<F9?PAGR 6OEBFG, 4 F4>:9 8?S 
8DG7<I H<7GD, <@9RM<I ;A4K<F9?PAGR 8?<AG, A9 E?98G9F 6OEBFG FD9F G7B?PA<>4 <?< 

A4CD46?9A<9 8?<AO H<7GDO D4ECB?474FP C4D4??9?PAB BE< G' <;-;4 A9:9?4F9?PAB7B 
<E>4:9A<S HBD@O H<7GDO. 



 
 

">DG:ABEF< C9D6B9 6D9@S E?98G9F D<EB64FP A9 <;B?<DB64AAB, 4 6@9EF9 E >648D4FB@, 6 
>BFBDO= BA< 6C<E4AO . %FBDBAO DB@5B6 < C4D4??9?B7D4@@B6 < <I ED98A<9 ?<A<< CB;6B?SF 
5OEFD99 CD<6O>AGFP > CD46<?PAB@G <;B5D4:9A<R B>DG:ABEF9=, ?9:4M<I 6 D4;?<KAOI 

>BBD8<A4FAOI C?BE>BEFSI, 6 K4EFABEF<, > EBBFABL9A<R 5B?PL<I < @4?OI BE9= Q??<CEB6, 
6 6<89 >BFBDOI <;B5D4:4RFES B>DG:ABEF<. �4> <;69EFAB, 8?S <;B@9FD<K9E>B= CDB9>J<< 

69?<K<A4 5B?PLB= BE< Q??<CE4 D46A4 98<A<J9, 4 @4?B= 4 0,58 98<A<JO. �?S D<EB64A<S 
@B:AB B>DG7?<FP 69?<K<AG 0,58 8B 69?<K<AO 0,6; FB784 BFABL9A<9 5B?PLB= < @4?B= BE9= 

Q??<CE4 5G89F D46ASFPES BFABL9A<R 10 : 6 <?< 5 : 3. �A4S QFB BFABL9A<9, ?97>B CBEFDB<FP 
BE< Q??<CE4; CDB6B8SF 6;4<@AB C9DC9A8<>G?SDAO9 CDS@O9, BF>?48O64RF 6 J9AFD9 B8AG 
K4EFP (CB@9K9A4 B>DG:ABEFPR), BF A99 6?96B < 6CD46B BF>?48O64RF CB 869 F4><9 :9 K4EF<, 
4 669DI < 6A<; 4 CB B8AB= K4EF<. +9D9; CB?GK9AAO9 FBK>< CDB6B8SF >D<6GR Q??<CE4 �?S 
CBEFDB9A<S BE9= Q??<CE4 6 CDS@BG7B?PAB= 8<@9FD<< <ECB?P;GRF EBBFABL9A<9 BE9=, 
D46AB9 3 : 1 

 
 

�D4>F<K9E>4S D45BF4 16. 

!4;A4K9A<9 @4L<ABEFDB<F9?PAOI K9DF9:9=. "EAB6AO9 I4D4>F9D<EF<>< < EBEF46 
@4L<ABEFDB<F9?PAOI K9DF9:9=. �<8O. %9K9A<S < D4;D9;O. $9;P54, D9;P5B6O9 EB98<A9A<S. 

 

+9DF9:< <;89?<= BEAB6AB7B CDB<;6B8EF64, CD98A4;A4K49@O9 8?S <;7BFB6?9A<S <;89?<S 
BEAB6AB7B CDB<;6B8EF64 < <I EBEF46AOI K4EF9=; 
+9DF9:< <;89?<= 6ECB@B74F9?PAB7B CDB<;6B8EF64, CD98A4;A4K49@O9 8?S <;7BFB6?9A<S 
<;89?<S 6ECB@B74F9?PAB7B CDB<;6B8EF64 < <I EBEF46AOI K4EF9=; 
+9DF9:< F9IAB?B7<K9E><9, CD98A4;A4K49@O9 8?S <;7BFB6?9A<S < >BAFDB?S BF89?PAOI 

F9IAB?B7<K9E><I BC9D4J<= CD< <;7BFB6?9A<< 89F4?9= < E5BD>9 <;89?<=; 
+9DF9:< Q>EC?G4F4J<BAAO9, CD98A4;A4K49@O9 8?S <ECB?P;B64A<S FB?P>B CD< 

Q>EC?G4F4J<< < B5E?G:<64A<R <;89?<= < <I EBEF46AOI K4EF9=. 
+9DF9:< <;89?<= BEAB6AB7B CDB<;6B8EF64 89?SFES A4 869 >4F97BD<<: CDB9>FAO9 < D45BK<9 



 
 

 

 

#DB9>FAO9 K9DF9:< D4;89?SRFES A4: 
 

4) +9DF9:< QE><;AB7B CDB9>F4, 84RM<9 B5M99 CD98EF46?9A<9 B5 GEFDB=EF69 < CD<AJ<C9 
D45BFO CDB9>F<DG9@OI <;89?<=; E?G:4F BEAB64A<9@ 8?S D4;D45BF>< K9DF9:9= 

F9IA<K9E>B7B CDB9>F4; 
5) +9DF9:< F9IA<K9E>B7B CDB9>F4, BCD989?SRM<9 BEAB6AO9 >BAEFDG>F<6AO9 GEFDB=EF64 
<;89?<S, BHBD@?9AAO9 F4><@ B5D4;B@, KFB5O CB A<@ @B:AB 5O?B D4;D45BF4FP D45BK<9 
K9DF9:<. $45BK<9 K9DF9:< CB8D4;89?SRFES A4: 

 

4) +9DF9:< E9D<=AB7B <?< @4EEB6B7B CDB<;6B8EF64; 
5) +9DF9:< <A8<6<8G4?PAB7B CDB<;6B8EF64; 
6) +9DF9:< D9@BAFAO9. 
+9DF9:< E9D<=AB7B <?< @4EEB6B7B CDB<;6B8EF64 6 ;46<E<@BEF< BF EF9C9A< 

>BAEFDG>F<6AB= < F9IAB?B7<K9E>B= B5D45BF>< <;89?<S < EF48<< BE6B9A<S CDB<;6B8EF64 
CB8D4;89?SRFES A4 E?98GRM<9 6<8O: 
K9DF9:< BCOFAOI B5D4;JB6 ", CD98A4;A4K9AAO9 8?S CDB69D>< >BAEFDG>F<6AB= <89< CGF9@ 

<;7BFB6?9A<S BCOFAOI B5D4;JB6; 
K9DF9:< BCOFAOI E9D<= O1, O2 < F. 8., BFD45BF4AAO9 CB D9;G?PF4F4@ <;7BFB6?9A<S < 

<ECOF4A<S BCOFAOI B5D4;JB6 < CD98A4;A4K9AAO9 8?S <;7BFB6?9A<S BCOFAOI E9D<=; 
+9DF9:< GEF4AB6BKAB= E9D<< (CD<E64<649FES ?<F9D4 �), BFD45BF4AAO9 E GK9FB@ CDB9>F4 
F9IAB?B7<< E9D<=AB7B <?< @4EEB6B7B CDB<;6B8EF64 < CDB69D9AAO9 <;7BFB6?9A<9@ 

GEF4AB6BKAB= E9D<<; 
 
 

+9DF9:< GEF4AB6<6L97BES E9D<=AB7B <?< @4EEB6B7B CDB<;6B8EF64 (CD<E64<649FES 
?<F9D4 �), B>BAK4F9?PAB BFD45BF4AAO9 < CDB69D9AAO9 6 CDB<;6B8EF69 <;7BFB6?9A<9@ 



<;89?<= CB ;4H<>E<DB64AAB@G < CB?ABEFPR BEA4M9AAB@G F9IAB?B7<K9E>B@G CDBJ9EEG; 
+9DF9:< <A8<6<8G4?PAB7B CDB<;6B8EF64 (CD<E64<649FES ?<F9D4 �) CD<@9ASRFES 8?S 
D4;B6B7B <;7BFB6?9A<S <;89?<S; 
+9DF9:< D9@BAFAO9 (CD<E64<649FES ?<F9D4 $) CD<@9ASRFES 8?S 89F4?9= < EBEF46AOI 
K4EF9= <;89?<= E 6O89?9A<9@ 6 A<I Q?9@9AFB6, FD95GRM<I <ECD46?9A<S <?< ;4@9AO, 4 
F4>:9 K9DF9:<, CD98A4;A4K9AAO9 8?S <;7BFB6?9A<S BF89?PAOI 89F4?9= E D9@BAFAO@< 

D4;@9D4@< BF89?PAOI Q?9@9AFB6. 
� ;46<E<@BEF< BF ECBEB54 <;7BFB6?9A<S < BHBD@?9A<S 6E9 @4L<ABEFDB<F9?PAO9 K9DF9:< 

89?SFES A4 E?98GRM<9 6<8O: 
4) 1E><;O - K9DF9:< 6D9@9AAB7B I4D4>F9D4, 6OCB?A9AAO9 59; CD<@9A9A<S @4ELF454 < 

K9DF9:AOI <AEFDG@9AFB6, CD98A4;A4K9AAO9 8?S D4;B6B7B <ECB?P;B64A<S CD< 

CDB9>F<DB64A<< <6 CDB<;6B8EF69; 
5) "D<7<A4?O - K9DF9:<, 6OCB?A9AAO9 A4 ?R5B@ @4F9D<4?9 < E?G:4M<9 8?S <;7BFB6?9A<S 
CB A<@ CB8?<AA<>B6; 
6) #B8?<AA<>< - K9DF9:<, S6?SRM<9ES BEAB6AO@ 8B>G@9AFB@ < 6 EBBF69FEF6<< E QF<@ 

;469D9AAO9 GEF4AB6?9AAO@< CB8C<ES@< 8B?:ABEFAOI ?<J; BA< 6OCB?ASRFES A4 
@4F9D<4?9 (>4?P>9, HBFB>4?P>9), CB;6B?SRM9@ @AB7B>D4FAB9 EASF<9 E A<I >BC<= 

(E69FB>BC<=, HBFB>BC<= < F. C.); 
7) �G5?<>4FO - K9DF9:< (>BC<< CB8?<AA<>B6), 6OCB?A9AAO9 A4 8<4;B>4?P>9, HBFB>4?P>9, 
HBFBC?9A>9 < 8D., 8?S CBE?98GRM97B EASF<S E A<I >BC<=; 
8) �BC<< - K9DF9:<, CD98A4;A4K9AAO9 8?S CB?P;B64A<S 6 CDB<;6B8EF69 < CD< 

Q>EC?G4F4J<<, <89AF<KABEFP >BFBDOI E CB8?<AA<>4@< B59EC9K<649FES ECBEB5B@ <I 

<;7BFB6?9A<S: E69FB>BC<DB64A<9@, HBFB7D4H<DB64A<9@ < F. C. 
 

� ;46<E<@BEF< BF EB89D:4A<S K9DF9:< D4;89?SRFES A4 E?98GRM<9 6<8O: 
 

4) +9DF9:< 89F4?9= - <;B5D4:9A<S 89F4?9= < 6E9 84AAO9 8?S <I <;7BFB6?9A<S < >BAFDB?S; 
5) +9DF9:< E5BDBKAO9 - <;B5D4:9A<S <;89?<=, 7DGCC, G;?B6 < 6E9 84AAO9 8?S <I 
<;7BFB6?9A<S (E5BD><) < >BAFDB?S; 
6) +9DF9:< B5M<I {A4DG:AOI) 6<8B6 - <;B5D4:9A<S 6<8B6 <;89?<= <?< <I EBEF46AOI 
K4EF9= < <I BEAB6AO9 I4D4>F9D<EF<><; 
7) +9DF9:< 7454D<FAO9 - <;B5D4:9A<S >BAFGDB6 <;89?<= <?< <I EBEF46AOI K4EF9= < 

<@9RM<9 7454D<FAO9 D4;@9DO; 
8) +9DF9:< @BAF4:AO9 - <;B5D4:9A<S >BAFGDB6 <;89?<= <?< <I EBEF46AOI K4EF9= (<?< <I 

GCDBM9AAB9 <;B5D4:9A<9) EB89D:4F A9B5IB8<@O9 84AAO9 < G>4;4A<S 8?S GEF4AB6>< 

<;89?<S A4 @9EFB 97B @BAF4:4; 
9) &45?<KAO= K9DF9:, EB89D:4M<= 84AAO9 8?S <;7BFB6?9A<S < >BAFDB?S DS84 B8ABF<CAOI 
<;89?<= <?< <I EBEF46AOI K4EF9=, BF?<K4RM<IES FB?P>B D4;@9D4@<, @4F9D<4?B@ < 

8DG7<@< 84AAO@<; 
:) �?4A> - K9DF9: («A9@B=» K9DF9:) - ;47BFB6>4 K9DF9:4 B8ABF<CAOI <;89?<= <?< <I 
EBEF46AOI K4EF9= (<;B5D4:9A<9, BF89?PAO9 D4;@9DO < 8D.), A4 >BFBDOI 6CBE?98EF6<< 

CDBEF46?SRF 6 EBBF69FEF6GRM<I @9EF4I C9D9@9AAO9 C4D4@9FDO (A98BEF4RM<9 D4;@9DO, 
;A4>< L9DBIB64FBEF< CB69DIABEF< < 8D.), FD95G9@O9 8?S D45BK<I K9DF9:9=. �?4A>-K9DF9: 

E?G:<F 8?S GE>BD9A<S 6OCGE>4 D45BK<I K9DF9:9= 6 CDB<;6B8EF6B 
 

 
 

�D4>F<K9E>4S D45BF4 17,18. 

#BEFDB9A<9 FD9FP97B 6<84 CB 86G@ ;484AAO@, A4A9E9A<9 A9B5IB8<@OI CDBEFOI D4;D9;B6. 
�>EBAB@9FD<K9E>4S CDB9>J<S E 6OD9;B@ C9D98A9= K9F69DF<. 

http://www.viktoriastar.ru/eskizi-chertejei.html


*9?P D45BFO: CBEFDB<FP FD9FPR CDB9>J<R 89F4?< CB 86G@ ;484AAO@, CBEFDB<FP 
4>EBAB@9FD<R E 6OD9;B@ K9F69DF<. 

 

�;B5D4:9A<9 B>DG:ABEF< 6 CDS@BG7B?PAB= <;B@9FD<K9E>B= CDB9>J<< 

#BEFDB9A<9 4>EBAB@9FD<K9E><I CDB9>J<= CD98@9FB6, HBD@4 >BFBDOI <@99F CB69DIABEFP 
6D4M9A<S, A96B;@B:AB 59; <;B5D4:9A<S 4>EBAB@9FD<K9E>B= CDB9>J<< B>DG:ABEF<. 
�>EBAB@9FD<K9E>4S CDB9>J<S B>DG:ABEF< CD98EF46?S9F EB5B=, >4> CD46<?B, ;4@>AGFGR 

>D<6GR ?<A<R. �?S G8B5EF64 99 CBEFDB9A<S 6A4K4?9 <;B5D4:4RF 4>EBAB@9FD<K9E>GR 

CDB9>J<R >648D4F4, BC<E4AAB7B 6B>DG7 QFB= B>DG:ABEF<, 4 ;4F9@ 6C<EO64RF 6 A97B 
CDB9>J<R B>DG:ABEF<. ">DG:ABEFP <;B5D4:49FES 6 CDS@BG7B?PAB= CDB9>J<< 6 6<89 
B>DG:ABEF<, 9E?< BA4 D4ECB?B:9A4 6 C?BE>BEF<, C4D4??9?PAB= C?BE>BEF< CDB9>J<=, < 6 
6<89 BFD9;>4 CDS@B= ?<A<<, 9E?< D4ECB?B:9A4 6 C?BE>BEF<, C9DC9A8<>G?SDAB= > 
C?BE>BEF< CDB9>J<=. �B 6E9I BEF4?PAOI E?GK4SI 99 CDB9>J<9= 5G89F C?46A4S ;4@>AGF4S 
>D<64S ?<A<S 4 Q??<CE. 
1??<CE <@99F 869 BE<: 5B?PLGR < @4?GR. �B?PL4S BEP Q??<CE4 (B5B;A4K49@4S 5G>6B= 

�) >4> CDB9>J<S B>DG:ABEF<, D46A4 8<4@9FDG <;B5D4:49@B= B>DG:ABEF<, 4 @4?4S BEP 
6OK<E?S9FES E CB@BMPR >BQHH<J<9AFB6. 
#BEFDB9A<9 B>DG:ABEF< 6 CDS@BG7B?PAB= <;B@9FD<K9E>B= CDB9>J<< 

�;B@9FD<K9E><@< CDB9>J<S@< B>DG:ABEF9=, D4ECB?B:9AAOI 6 C?BE>BEFSI CDB9>J<= <?< 6 
C?BE>BEFSI, C4D4??9?PAOI <@, S6?SRFES Q??<CEO E B8<A4>B6O@ EBBFABL9A<9@ BE9= (D<E. 
22). �B?PL<9 BE< Q??<CEB6 D46AO 1,22D), 4 @4?O9 4 0,71D, 789 D 4 8<4@9FD 
<;B5D4:49@B= B>DG:ABEF<. 

 

 
$<E. 22. 

 

И;B5D4:9A<9 B>DG:ABEF9= 6 CDя@BG7B?PAB= <;B@9FD<< 

 

!4CD46?9A<9 BE9= Q??<CEB6 ;46<E<F BF CB?B:9A<S CDB9J<DG9@B= B>DG:ABEF<. 
%GM9EF6G9F E?98GRM99 CD46<?B: 5B?PL4S BEP Q??<CE4 6E9784 C9DC9A8<>G?SDA4 > FB= 

4>EBAB@9FD<K9E>B= BE<, >BFBDB= A9F 6 C?BE>BEF< ;484AAB= B>DG:ABEF<, 4 @4?4S BEP 
EB6C4849F E A4CD46?9A<9@ QFB= BE<. !4CD<@9D, B>DG:ABEFP, ?9:4M4S 6 7BD<;BAF4?PAB= 

C?BE>BEF< CDB9>J<=, 6 <;B@9FD<< CDB9J<DG9FES 6 Q??<CE, 5B?PL4S BEP >BFBDB7B 
C9DC9A8<>G?SDA4 > BE< 7', 4 @4?4S EB6C4849F E A4CD46?9A<9@ QFB= BE<. 1FB CD46<?B 
89=EF6<F9?PAB 8?S 6E9I 6<8B6 CDS@BG7B?PAB= 4>EBAB@9FD<<. 
#BEFDB9A<9 Q??<CE4 < B56B8>4 97B CB ?9>4?G 4 FDG8B9@>4S BC9D4J<S. #BQFB@G A4 
CD4>F<>9 K4EFB 6@9EFB Q??<CEB6 K9DFSF B64?O, EBEFBSM<9 <; K9FOD9I 8G7 B>DG:ABEF<. 
6.2. #BEFDB9A<9 B>DG:ABEF< 6 CDS@BG7B?PAB= 8<@9FD<K9E>B= CDB9>J<< 

� CDS@BG7B?PAB= 8<@9FD<< B>DG:ABEF< CDB9J<DGRFES 6 6<89 Q??<CEB6, @4?O9 BE< 

>BFBDOI, >4> < 6 <;B@9FD<<, C4D4??9?PAO BES@, BFEGFEF6GRM<@ 6 C?BE>BEFSI 84AAOI 



B>DG:ABEF9=. !4CD<@9D, 8?S Q??<CE4, ?9:4M97B 6 7BD<;BAF4?PAB= C?BE>BEF<, @4?4S BEP 
<89F CB A4CD46?9A<R BE< z', 4 5B?PL4S 4 C9DC9A8<>G?SDA4 > A9= (D<E. 23). 

 
$<E. 23 

 

И;B5D4:9A<9 B>DG:ABEF9= 6 CDя@BG7B?PAB= 8<@9FD<< 

 

�?<A4 5B?PLB= BE< 8?S 6E9I Q??<CEB6 B8<A4>B64 < D46A4 1,06D 8<4@9FD4 <;B5D4:49@B= 

B>DG:ABEF<. �9?<K<A4 @4?B= BE< D4;?<KA4: 8?S HDBAF4?PAB= C?BE>BEF< CDB9>J<= 
69?<K<A4 @4?B= BE< D46A4 0,95-0,95D 8?<AO 5B?PLB= BE<, <?< 0,95 8<4@9FD4 B>DG:ABEF< 

(0,95D); 8?S 7BD<;BAF4?PAB= < CDBH<?PAB= C?BE>BEF9= < 8?S C?BE>BEF9=, C4D4??9?PAOI 
<@, 69?<K<A4 @4?B= BE< D46A4 1/3 5B?PLB= BE<, FB 9EFP 0,35 8<4@9FD4 B>DG:ABEF< (0,35D). 
�B HDBAF4?PAB= 8<@9FD<K9E>B= CDB9>J<< B>DG:ABEFP, ?9:4M4S 6 C?BE>BEF< #, 
<;B5D4:49FES 59; <E>4:9A<S. 1FB B5EFBSF9?PEF6B CD98EF46?S9F EGM9EF69AAB9 
CD9<@GM9EF6B CD< 6OK9DK<64A<< HDBAF4?PAB= 8<@9FD<< 89F4?9= J<?<A8D<K9E>B= HBD@O 

<?< E 5B?PL<@ K<E?B@ J<?<A8D<K9E><I BF69DEF<= (D<E. 24). 

">DG:ABEF<, ECDB9J<DB64AAO9 A4 C?BE>BEF< #1 < #2, <;B5D4:4RFES Q??<CE4@<, G 
>BFBDOI 5B?PL4S BEP QF<I Q??<CEB6 D46A4 1,07D, 4 @4?4S 4 0,33D. � BF?<K<9 BF 
CDS@BG7B?PAB= 8<@9FD<<, 5B?PL4S BEP Q??<CE4 6 C?BE>BEF< #1 A4>?BA9A4 > 
7BD<;BAF4?PAB@G A4CD46?9A<R CB8 G7?B@ 7B14', 4 6 CDBH<?PAB= C?BE>BEF< 4 CB8 F9@ :9 
G7?B@ > 69DF<>4?PAB@G A4CD46?9A<R. 'CDBM9AAB9 CBEFDB9A<9 Q??<CEB6 6 6<89 B64?B6 
6OCB?ASRF CB F9@ :9 CD46<?4@, KFB < 6 CDS@BG7B?PAB= 8<@9FD<<. 

$<E. 24 И;B5D4:9A<9 B>DG:ABEF9= 6B HDBAF4?PAB= 8<@9FD<< 



#D< CBEFDB9A<< 4>EBAB@9FD<K9E><I CDB9>J<= @B89?9= < 89F4?9= K4M9 <ECB?P;GRF 
CDS@BG7B?PAO9 <;B@9FD<K9E><9 CDB9>J<<. �4> < A4 >B@C?9>EAOI K9DF9:4I, CB?O9 89F4?< 

6OCB?ASRF 6 4>EBAB@9FD<< E D4;D9;4@< (D<E.27). 
 

�E?< B>DG:ABEFP A9 CB?A4S, FB 8?S 99 <;B5D4:9A<S 6OK9DK<64RF FBA>B= ?<A<9= 

CB?AO= B64? <?< Q??<CE. � ;4F9@ B56B8SF >BAFGDAB= ?<A<9= AG:AGR K4EFP B64?4. 
 

 
$<E.27 

 

$4;D9;O ;4LFD<IB6O64RF FBA><@< C4D4??9?PAO@< CDS@O@ ?<A<S@< CB8 G7?B@ 60º > 
7BD<;BAF4?PAB= CDS@B= <?< C4D4??9?PAB 9= (D<E. 28). 

 

 

 

 

$<E. 28. ,FD<IB6>4 D4;D9;4 
 

 
 

�4> < CD< 6OK9DK<64A<< 6 <;B@9FD<<, 89F4?P @OE?9AAB D4EK?9ASRF A4 BF89?PAO9 
CDBEF9=L<9 79B@9FD<K9E><9 Q?9@9AFO, 6 84AAB@ CD<@9D9 3 A4 CDS@BG7B?PAO9 
C4D4??9?9C<C98O D4;AB= 6OEBFO (D<E. 25,4). !4IB8SF CB?B:9A<9 J9AFDB6 BF69DEF<= 6 
89F4?<, <ECB?P;GS @9FB8 >BBD8<A4F, < EFDBSF B64?O. $4;D9; 89F4?< 6OCB?ASRF 86G@S 
C?BE>BEFS@<. �4F9@ G84?SRF ?<LA<9 CBEFDB9A<S, >BAFGD <;B5D4:9A<S B56B8SF EC?BLAB= 

BEAB6AB= ?<A<9= (D<E. 29) < LFD<IGRF 
 

�5D4;9J 6OCB?A9A<S ;484A<S 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

$<E.29 
 

 

 

 

 

 

 

 

�D4>F<K9E>4S D45BF4 19. 

 

�OCB?A9A<9 E9K9A<=, E?B:AOI D4;D9;B6 89F4?9= 46FB@B5<?PAOI @4L<A. !4A9E9A<9 
D4;@9DB6, B56B8>4 K9DF9:4. 

 

*9?P D45BFO: CBEFDB9A<9 D4;D9;B6 < E9K9A<= 89F4?9=. "F?<K4S E9K9A<= BF D4;D9;B6 A4 
K9DF9:9. 

 
 

 4;D9;O CB8D4;89?SRFES A4 7BD<;BAF4?PAO9, 69DF<>4?PAO9 (HDBAF4?PAO9 < 

CDBH<?PAO9), A4>?BAAO9, CDBEFO9 < E?B:AO9 (EFGC9AK4FO9 < ?B@4AAO9), CDB8B?PAO9 < 

CBC9D9KAO9, 4 F4>:9 @9EFAO9. 
6<8O, D4;D9;O, E9K9A<S 

!9K9A<9 CD<AJ<C<4?PAB BF?<K49FES BF D4;D9;4 F9@, KFB A4 QFB@ 8BCB?A<F9?PAB@ 6<89 
CB>4;O64RF ?<LP FG K4EFP F9?4 @B89?<, >BFBD4S A9CBED98EF69AAB EBCD<>4E49FES E 
E9>GM9= C?BE>BEFPR (E@. D<EGAB>). 
� BF?<K<9 BF E9K9A<S, A4 D4;D9;9 CB>4;O64RF, F4>:9, ?<A<< >BAFGD4 @B89?<, >BFBDO9 
A4IB8SFES ;4 E9>GM9= C?BE>BEFPR, A9 EBCD<>4E4SEP E A9=. #D< QFB@ 8BCGE>49FES, CD< 

A9B5IB8<@BEF<, 6 >4K9EF69 E9>GM9= CD<@9ASFP J<?<A8D<K9E>GR CB69DIABEFP, >BFBD4S 
;4F9@ D4;6BD4K<649FES A4 K9DF9:9 6 C?BE>BEFP. 
%9K9A<S, >4> < D4;D9;O, 6OCB?ASRFES 8?S 5B?99 A47?S8AB7B BFB5D4:9A<S Q?9@9AFB6 
HBD@O <;B5D4:49@B= A4 K9DF9:9 @B89?<. 
� ;46<E<@BEF< BF D4ECB?B:9A<S 6<84 E9K9A<S A4 K9DF9:9, <I CB8D4;89?SRF A4 
6OA9E9AAO9 < A4?B:9AAO9. 



�DB@9 C9D9K<E?9AAOI 8BCB?A<F9?PAOI 6<8B6, CB;6B?SRM<I A47?S8A99 C9D984FP HBD@G 
<;B5D4:49@B= @B89?<, CD<@9ASRF F4>B= F<C 8BCB?A<F9?PAB7B <;B5D4:9A<S, >4> 
6OABEAO9 Q?9@9AFO. �OABEAO9 Q?9@9AFO @B7GF EB89D:4FP CB8DB5ABEF< B HBD@9 @B89?<, 
>BFBDO9 A96B;@B:AB CB>4;4FP A4 C9D9K<E?9AAOI 6OL9 6<84I. 
+4M9 6E97B 6OABEAO9 Q?9@9AFO CD<@9ASRF, >B784 K4EFP @B89?< A9B5IB8<@B CB>4;4FP, 
A4CD<@9D, 6 G69?<K9AAB@ 6<89. 
�OABEAB= Q?9@9AF E?98G9F D4ECB?474FP A4 6<89 >4> @B:AB 5?<:9 > @9EFG, >BFBDB9 BA 

CBSEAS9F. 
'E?B6ABEF< < GCDBM9A<S CD< CBEFDB9A<< 6<8B6 

 

%F4A84DFO �%�� 8BCGE>4RF A9>BFBDO9 GE?B6ABEF< < GCDBM9A<S CD< CBEFDB9A<< 

6<8B6, CB;6B?SRM<9 GCDBEF<FP <;B5D4:9A<9, A9 G@9APL4S 97B <AHBD@4F<6ABEF<. 
&4>, A4CD<@9D, 9E?< 6<8, D4;D9; <?< E9K9A<9 CD98EF46?SRF E<@@9FD<KAGR H<7GDG, 
8BCGE>49FES 6OK9DK<64FP ?<LP CB?B6<AG <;B5D4:9A<S B7D4A<K9AAGR BE96B= ?<A<9= <?< 

A9@AB7B 5B?99 CB?B6<AO <;B5D4:9A<S E CDB6989A<9@ 6 CBE?98A9@ E?GK49 FBA>B= 

6B?A<EFB= ?<A<< B5DO64. 
�E?< <;B5D4:49@4S @B89?P <@99F A9E>B?P>B B8<A4>B6OI, D46AB@9DAB D4ECB?B:9AAOI 
Q?9@9AFB6, FB A4 <;B5D4:9A<< QFB= @B89?< CB8DB5AB CB>4;O64RF FB?P>B B8<A - 864 F4><I 
Q?9@9AF4, 4 BEF4?PAO9 Q?9@9AFO CB>4;O64RF GCDBM9AAB <?< GE?B6AB. 
'E?B6ABEF< < GCDBM9A<S, >BFBDO9 @B:AB CD<@9ASFP CD< 6OCB?A9A<< 7D4H<K9E><I D45BF, 
GEF4AB6?9AO �"%& 2.305-68. 

 

 

#D<@9D 6OCB?A9A<S 7D4H<K9E>B= D45BFO. 
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�D4>F<K9E>4S D45BF4 20. 

1E><; 89F4?< 
 
 

*9?P D45BFO: !4GK<FPES 6OCB?ASFP D45BK<9 K9DF9:< BF DG><-QE><;O. 
 
 

1E><;-QFB K9DF9: 6OCB?A9AAO= CB CD46<?4@ CDS@BG7B?PAB7B CDB9J<DB64A<S AB BF DG>< < 

E EB5?R89A<9@ CDBCBDJ<= A4 7?4;. (A4 ?<EF9 6 >?9F>G) 



 



�D4>F<K9E>4S D45BF4 21. 

+9DF9: D9;P5B6OI EB98<A9A<= 5B?FB@. 
 

*9?P D45BFO: D4EEK<F4FP D4;@9DO 8?S 5B?FB6B7B EB98<A9A<S , <;B5D4:9A<9 D9;P5O A4 
K9DF9:9. �OK9DF<FP 5B?FB6B9 EB98<A9A<9. 

 

 

 

 

 
 



�D4>F<K9E>4S D45BF4 22. 

+9DF9: D9;P5B6OI EB98<A9A<= LC<?P>B=. 
 
 

*9?P D45BFO: D4EEK<F4FP D4;@9DO 8?S LC<?9KAB7B EB98<A9A<S , <;B5D4:9A<9 D9;P5O A4 
K9DF9:9. �OK9DF<FP LC<?9KAB9 EB98<A9A<9. 

 

 

 

 
 

 

 

 
 

 

�D4>F<K9E>4S D45BF4 23. 

+9DF9: D9;P5B6OI EB98<A9A<= 6<AFB@. 



*9?P D45BFO: D4EEK<F4FP D4;@9DO 8?S 6<AFB6B7B EB98<A9A<S , <;B5D4:9A<9 D9;P5O A4 
K9DF9:9. �OK9DF<FP EB98<A9A<9 6<AFB@. 

 
 

�<AFB6B9 EB98<A9A<9-QFB EB98<A9A<9 89F4?9=, BEGM9EF6?S9@B9 E CB@BMPR 6<AF4 
66<AK<649@B7B 6 B8AG <; EB98<AS9@OI 89F4?9=, ?<5B 6<AF4, L4=5O < 74=><. 

 

 

 

 
 

 
 

�D4>F<K9E>4S D45BF4 24, 25. 

%5BDBKAO= K9DF9:. %C9J<H<>4J<S. 
%5BDBKAO= K9DF9:. �9F4?<DB64A<9. 



*9?P GDB>4: A4GK<FPES K<F4FP E5BDBKAO9 K9DF9:<, 6OK9DK<64FP <I 89F4?<DB6>G. 
�OCB?ASFP EC9J<H<>4J<R. 

 

 

 



 
 

 

 

�D4>F<K9E>4S D45BF4 26-35. 

 

#D46<?4 6OCB?A9A<S Q?9>FD<K9E><I, ><A9@4F<K9E><I, CA96@4F<K9E><I, 7<8D46?<K9E>B= 

EI9@ < <I KF9A<9. +9DF9: ><A9@4F<K9E>B=, 7<8D46?<K9E>B=, CA96@4F<K9E>B= < 

Q?9>FD<K9E>B= EI9@O(CB ;484A<R CD9CB8464F9?S): EBEF46?9A<9 C9D9KAS Q?9@9AFB6 
46FB@B5<?PAB= 8BDB7< < EBBDG:9A<= 

+9DF9: ><A9@4F<K9E>B= EI9@O: EBEF46?9A<9 C9D9KAS Q?9@9AFB6 46FB@B5<?PAB7B CGF< < 

EBBDG:9A<=. +9DF9: 7<8D46?<K9E>B= EI9@O (CB ;484A<R CD9CB8464F9?S): EBEF46?9A<9 
C9D9KAS Q?9@9AFB6 46FB@B5<?PAB= 8BDB7< < EBBDG:9A<=. +9DF9: CA96@4F<K9E>B= 

EI9@O(CB ;484A<R CD9CB8464F9?S): EBEF46?9A<9 C9D9KAS Q?9@9AFB6 46FB@B5<?PAB= 8BDB7< 

< EBBDG:9A<=. +9DF9: Q?9>FD<K9E>B= EI9@O(CB ;484A<R CD9CB8464F9?S): EBEF46?9A<9 
C9D9KAS Q?9@9AFB6 46FB@B5<?PAB= 8BDB7< < EBBDG:9A<=. +9DF9: ><A9@4F<K9E>B=, 
7<8D46?<K9E>B=, CA96@4F<K9E>B= < Q?9>FD<K9E>B= EI9@O(CB ;484A<R CD9CB8464F9?S): 



EBEF46?9A<9 C9D9KAS Q?9@9AFB6 46FB@B5<?PAB= 8BDB7< < EBBDG:9A<= (7D4H<K9E>4S 
D45BF4) 

+9DF9: ><A9@4F<K9E>B=, 7<8D46?<K9E>B=, CA96@4F<K9E>B= < Q?9>FD<K9E>B= EI9@O(CB 
;484A<R CD9CB8464F9?S): EBEF46?9A<9 C9D9KAS Q?9@9AFB6 46FB@B5<?PAB= 8BDB7< < 

EBBDG:9A<=. +9DF9: ><A9@4F<K9E>B=, 7<8D46?<K9E>B=, CA96@4F<K9E>B= < Q?9>FD<K9E>B= 

EI9@O(CB ;484A<R CD9CB8464F9?S): EBEF46?9A<9 C9D9KAS Q?9@9AFB6 :9?9;AB8BDB:AB7B 
CGF< < EBBDG:9A<=. +9DF9: ><A9@4F<K9E>B=, 7<8D46?<K9E>B=, CA96@4F<K9E>B= < 

Q?9>FD<K9E>B= EI9@O (CB ;484A<R CD9CB8464F9?S): EBEF46?9A<9 C9D9KAS Q?9@9AFB6 
:9?9;AB8BDB:AB7B CGF< < EBBDG:9A<=. ">BAK4F9?PAB9 BHBD@?9A<9 K9DF9:4. 

 

 

 

 
 



 
 

 

 

 

 

�D4>F<K9E>4S D45BF4 36. 



"5M<9 E6989A<S B EFDB<F9?PAOI K9DF9:4I. �<8O < BEB59AABEF< EFDB<F9?PAOI K9DF9:9=. 
"EB59AABEF< BHBD@?9A<S EFDB<F9?PAOI K9DF9:9=. �9A9D4?PAO= C?4A. 'E?B6AO9 

<;B5D4:9A<S A4 79A9D4?PAOI C?4A4I. 
 

*9?P: CB;A4>B@<FPES E BEAB6AO@< CD46<?4@<, �"%&4@<, �%�� A4 EFDB<F9?PAOI 

K9DF9:4I. 
 

� 4DI<F9>FGDAB-EFDB<F9?PAOI K9DF9:4I E J9?PR CD<84A<S <@ 5B?PL9= SEABEF<, 
A47?S8ABEF< < G8B5BK<F49@BEF< CD<@9ASRF GE?B6AO9 7D4H<K9E><9 B5B;A4K9A<S CB �"%& 

5401-50 8?S EFDB<F9?PAOI @4F9D<4?B6, Q?9@9AFB6 ;84A<=, E4A<F4DAB-F9IA<K9E>B7B 
B5BDG8B64A<S < 8D., KFB 849F 6B;@B:ABEFP EB>D4F<FP CBSEASRM<9 A48C<E< A4 K9DF9:4I. 

 

УE?B6AO9 B5B;A4ч9A<я 

 
УE?B6AO9 B5B;A4ч9A<я EFDB<F9?PAOI @4F9D<4?B6, A4<5B?99 ч4EFB 
CD<@9Aя9@OI CD< EFDB<F9?PEF69 ;84A<=. 

 

!4 D<EGA>9 CD<6989AO GE?B6AO9 B5B;A4K9A<S A9>BFBDOI EFDB<F9?PAOI @4F9D<4?B6, 
A4<5B?99 K4EFB CD<@9AS9@OI CD< EFDB<F9?PEF69 ;84A<=. 
�<DC<KAGR <?< >4@9AAGR >?48>G B5B;A4K4RF 6 D4;D9;9 A4 K9DF9:4I CDS@O@< 

C4D4??9?PAO@< LFD<I4@< E G>?BAB@ 45° > 7BD<;BAFG. $4EEFBSA<S @9:8G LFD<I4@< 

;46<ESF BF @4ELF454 K9DF9:4. � @9?><I K9DF9:4I CD<A<@4RF CDB@9:GF>< B>B?B 1 @@, 6 
>DGCAOI 4 G69?<K<64RF <I 8B 2 4 2,5 @@. �?48>G <; B7A9GCBDAB7B ><DC<K4 LFD<IGRF 6 
>648D4FAGR >?9F>G. 
 9F4??<K9E><9 K4EF< EBBDG:9A<= 6 D4;D9;9 A4 K9DF9:4I >DGCAB7B @4ELF454 LFD<IGRF 

F4> :9, >4> < ><DC<K, AB A9@AB7B 7GM9. !4 K9DF9:4I @9?>B7B @4ELF454 < 6BB5M9 CD< 

FB?M<A9 D4;D9;4AAB= 89F4?< A4 K9DF9:9 @9APL9 2 @@ 89?4RF EC?BLAGR K9DAGR ;4?<6>G 
FGLPR. 



�9D96SAAO9 K4EF< 6 CBC9D9KAB@ D4;D9;9 (E FBDJ4) LFD<IGRF >DG7B6O@< < D48<4?PAO@< 

?<A<S@<, 4 6 CDB8B?PAB@ D4;D9;9 LFD<IGRF F4>, >4> <8GF 6B?B>A4 6 89D969, < <;B5D4:4RF 
89=EF6<F9?PAB9 D4ECB?B:9A<9 E?B96 8D969E<AO 6 A4FGD9. �9D96SAAO9 K4EF<, A9 
CBC484RM<9 6 D4;D9;, A9 LFD<IGRF. 
&BA><9 E?B< D4;?<KAOI <;B?<DGRM<I < CDB>?48BKAOI @4F9D<4?B6 (FB?P, >4DFBA, 

CDB5>4, 4E59EF, C9AP>4, 4EH4?PF < F. C.) <;B5D4:4RF EC?BLAB= K9DAB= ;4?<6>B= E 
CBSEA<F9?PAB= A48C<EPR. 
�9FBA <;B5D4:4RF FBK>4@< E >DG:>4@< A9CD46<?PAB= HBD@O @9:8G A<@<. �DG:>< 

6OCB?ASRF C9DB@ BF DG><. �E?< EBCD<>4E4RFES 864 E?BS D4;AB7B EBEF464, FB <I D4;89?SRF 
7BD<;BAF4?PAB= ?<A<9=. %BEF46 59FBA4 B5B;A4K4RF A48C<ES@<. �9?9;B59FBA, F. 9. 59FBA, 
GE<?9AAO= ;489?4AAO@< 6 A97B :9?9;AO@< CDGFPS@< (4D@4FGDB=), B5B;A4K4RF 
B5O>AB69AAB= LFD<IB6>B= < >DG:>4@<. 
�B8G <;B5D4:4RF CD9DO6<EFO@< 7BD<;BAF4?PAO@< C4D4??9?PAO@< LFD<I4@<, CD<K9@ 

CDB@9:GF>< @9:8G A<@< G69?<K<64RF CB @9D9 G84?9A<S BF CB69DIABEF<. 
%F9AO < C9D97BDB8>< <;B5D4:4RF 86G@S C4D4??9?PAO@< ?<A<S@<, CDBEFD4AEF6B @9:8G 

>BFBDO@< ;4LFD<IB6O64RF FBA><@< >BEO@< ?<A<S@< (CB8 G7?B@ 45°), <AB784 ;4?<64RF 
FGLPR, 4 <AB784 BEF46?SRF 59; LFD<IB6>< < ;4?<6><. 
">A4 < 869D< <;B5D4:4RF 6 6<89 EF9AAOI CDB9@B6 EBBF69FEF6GRM<I D4;@9DB6, >BFBDO9 

A9 ;4LFD<IB6O64RF, 4 <;B5D4:4RF 6 6<89 C4D4??9?PAOI ?<A<= 8?S D4@ < 

C9DC9A8<>G?SDAOI 8?S 869DAOI EF6BDB>. "F6BDSRM4SES K4EFP 869D< A4;O649FES 869DAO@ 

CB?BFAB@. 
�69D< @B7GF EBEFBSFP <; B8AB7B < 86GI 869DAOI CB?BF9A 4 B8ABCB?PAO9 <?< 

86GICB?PAO9. �E?< CB?BFA4 <@9RF D4;AGR L<D<AG, FB 869DP CB?GFBD4CB?PA4S 
 

 
И;B5D4:9A<9 B>BA < 869D9= A4 ч9DF9:4I 



 
И;B5D4:9A<9 B>BA < 869D9= A4 ч9DF9:4I: 
4 — A4DG:A4я 869DP; 
5 — 6AGFD9AAяя 869DP; 
6 < 7 — B>A4; 
8 — A4DG:A4я 869DP; 
9 — 869DP B8AB8B?PA4я; 
: — 869DP 86GCB?PA4я; 
; — B>AB. 

 

�9EFA<JO 5O64RF 6AGFD9AA<9, 9E?< BA< A4IB8SFES 6 BEB5B@ ;4>DOFB@ CB@9M9A<<, 
A4;O649@B@ ?9EFA<KAB= >?9F>B=, A4DG:AO9 (6IB8AO9) < E?G:95AO9 (CB864?PAO9, 
K9D84KAO9 < 8D.). �4:84S ?9EFA<J4 EBEFB<F <; A4>?BAAOI K4EF9=, A4;O649@OI @4DL4@<, < 

7BD<;BAF4?PAOI C?BM48B>. 
 4DL< EBEFBSF <; EFGC9A9=, G>?48O649@OI CB >BEBGD4@, < C9D<?, G>D9C?9AAOI A4 
EFGC9ASI. � EFGC9ASI D4;?<K4RF <I L<D<AG, A4;O649@GR CDBEFGCPR, < 6OEBFG 4 

CB8EFGC9AB>. '>?BA @4DL9= BCD989?S9FES BFABL9A<9@ 6OEBFO @4DL4 > 97B 
7BD<;BAF4?PAB= CDB9>J<<. +9@ >DGK9 ?9EFA<J4, F9@ BA4 FDG8A99 8?S CB8N9@4. 
�?S :<?OI 8B@B6 G>?BAO CD<A<@4RFES 1:1,5 4 1:1,75, 8?S K9D84KAOI ?9EFA<J 1:1, 8?S 
CB864?PAOI ?9EFA<J 1:1,25. �9EFA<J4 S6?S9FES 5B?99 G8B5AB=, 9E?< CB8EFGC9AB> 6OEBFB= 

15 E@, 4 CDBEFGCP 30 E@. 
%4A<F4DAO9 GEFDB=EF64, F. 9. 64AAO, 8GL<, D4>B6<AO, G@O64?PA<>< < 8D., <;B5D4:9AO A4 
D<EGA>9. 

 

 

 

 

 

И;B5D4:9A<9 E4A<F4DAOI GEFDB=EF6 A4 ч9DF9:9 



 
 

�FBC<F9?PAO9 CD<5BDO — C9K< — CB>4;O64RF 6 C?4A9 >BAFGDB@ <I 

89=EF6<F9?PAOI BK9DF4A<= (>DG7?O9, G7?B6O9, CDS@BG7B?PAO9, >GIBAAO9 BK47<, 
64AA4S >B?BA>4). К4> CD46<?B, @9:8G C9KPR < EF9AB= BEF46?SRF E6B5B8AB9 

CDBEFD4AEF6B, A4;O649@B9 BFEFGC>B@, D4;@9DB@ 8 — 10 E@, ;489?4AAB9 E 5B>B6 6 1/4 

<?< 1/2 ><DC<K4. 
 

И;B5D4:9A<9 BFBC<F9?PAOI CD<5BDB6 A4 ч9DF9:9 

 
 

 
�D4>F<K9E>4S D45BF4 37-42. 

�DI<F9>FGDAB-EFDB<F9?PAO= K9DF9: ;84A<= < EBBDG:9A<= :9?9;AB8BDB:AB7B FD4AECBDF4. 
+9DF9:< C?4AB6 ;84A<= 46FB@B5<?PAB7B FD4AECBDF4. +9DF9:< C?4AB6 ;84A<= 

46FB@B5<?PAB7B FD4AECBDF4. "56B8>4. !4A9E9A<9 D4;@9DB6. +9DF9:< D4;D9;B6 ;84A<= 

46FB@B5<?PAB7B FD4AECBDF4. +9DF9:< H4E48B6 ;84A<= 46FB@B5<?PAB7B FD4AECBDF4. 
+F9A<9 K9DF9:9= ;84A<= 46FB@B5<?PAB7B FD4AECBDF4. 

 

*9?P D45BFO: CBEFDB<FP 4DI<F9>FGDAB-EFDB<F9?PAO= K9DF9: 6 EBBF69FEF6<< E �"%& < 

�%��. 
�?4AB@ QF4:4 A4;O64RF 7BD<;BAF4?PAO= D4;D9; ;84A<S A4 GDB6A9 B>BAAOI < 869DAOI 

CDB9@B6. 
�BE?98B64F9?PABEFP 6OK9DK<64A<S C?4A4 QF4:4 E?98GRM4S: 

 

1. !4ABE<@ 6E9 D4;5<6BKAO9 (>BBD8<A4J<BAAO9)BE< LFD<ICGA>F<DAB= ?<A<9=. 
2. � EBBF69FEF6<< E ;484A<9@ A4ABE<@ EF9AO (E A9B5IB8<@B= CD<6S;>B= > D4;5<6BKAO@ 

BES@) < C9D97BDB8>< A9B5IB8<@B= FB?M<AO. 
3. � EF9A4I < C9D97BDB8>4I A4ABE<@ 6E9 A9B5IB8<@O9 CDBT@O B>BA < 869D9=, 4 F4>:9 
A4CD46?9A<9 BF>DO64A<S 869D9=, EB7?4EAB �"%&G. 
4. #?4A<DB6>4 >64DF<D < CB@9M9A<= 8B?:A4 6OCB?ASFPES 6 EBBF69FEF6<< E FD95B64A<S@< 

EBBF69FEF6GRM<I %!<#B6. 



5. !4 C?4A9 1-7B QF4:4 A9B5IB8<@B CDBEF46<FP BF@9F>G 0,000 K<EFB7B CB?4, EB7?4EAB 
GE?B6AO@ 7D4H<K9E><@ B5B;A4K9A<S@. 
6. !4 C?4A9 QF4:4 A9B5IB8<@B CB>4;4FP ?<A<< CBC9D9KAB7B D4;D9;4, B5B;A4K9AAO9 
J<HD4@<, A4CD46?9A<9 6;7?S84 - EFD9?BK>4@<. 
7. � ><DC<KAOI EF9A4I CB>4;O64RFES B7A96O9 >4A4?O(8O@BIB8O), 69AF<?SJ<BAAO9 
>4A4?O; 6 >DGCABC4A9?PAOI 8B@4I A9B5IB8<@B CB>4;4FP 69AF<?SJ<BAAO9 5?B>< 

;46B8E>B7B <;7BFB6?9A<S (1 5?B> - 8?S 69AF<?SJ<< >GIA<, 1 5?B> 3 8?S 69AF<?SJ<< E4AG;?4 
E 64AAB=.) 
8. � E4AG;?4I CB>4;O64RFES E4A<F4DAB-7<7<9A<K9E><9 CD<5BDO, 4 6 >GIASI 3 HDBAF 
B5BDG8B64A<S(@B=>4, EFB?, C?<F4). 
9.  4D>< ;4CB?A9A<S B>BAAOI CDBT@B6 B5B;A4K4RF: "�-1, "�-2 < F.8. 
10.  4D>< ;4CB?A9A<S 869DAOI CDBT@B6 B5B;A4K4RF: �-1, �-2 < F.8. <?< J<HD4@<, 
;4>?RKTAAO@< 6 >DG:>< 8<4@9FDB@ 6 @@. 
11. �AGFD< C?4A4 ;84A<S CDB6B8SFES E>6B;AO9 D4;@9DAO9 ?<A<< (D4;@9DAO9 J9CBK><) - 
CDB8B?PA4S < CBC9D9KA4S - E CD<6S;>B= EF9A >B 6E9@ D4;5<6BKAO@ BES@ < G>4;4A<9@ 

D4;@9DB6 6E9I CB@9M9A<=, 4 F4>:9 E G>4;4A<9@ D4;@9DB6 C9D97BDB8B>. �E9 6AGFD9AA<9 
D4;@9DAO9 J9CBK>< 8B?:AO 5OFP G6S;4AO E A4DG:AO@< D4;@9DAO@< J9CBK>4@<. 
12. � CD46B@ A<:A9@ G7?G >4:8B7B CB@9M9A<S CDBEF46?S9FES C?BM48P 84AAB7B 
CB@9M9A<S (6 @²) < CB8KTD><649FES. 
13. !4 K9DF9:4I C?4AB6 68B?P A<:A9= < ?96B= A4DG:AOI EF9A A4 D4EEFBSA<< 15 - 20 @@ BF 
A<I A9B5IB8<@B G>4;O64FP FD< D4;@9DAO9 ?<A<< E CDB@9:GF>B@ 7-10 @@ 

- A4 C9D6B= ?<A<< G>4;O64RF 7454D<FAO9 D4;@9DO CDBEF9A>B6 < CDBT@B6 CB 6E9= EF9A9 E 
CD<6S;>4@< > EBBF69FEF6GRM<@ D4;5<6BKAO@ BES@; 
- A4 6FBDB= ?<A<< G>4;O64RF D4;@9DO @9:8G D4;5<6BKAO@< BES@< EF9A < BF89?PAB 
EFBSM<I BCBD; 
- A4 FD9FP9= ?<A<< G>4;O64RF B5M<9 D4;@9DO @9:8G >D4=A<@< D4;5<6BKAO@< BES@< 

A4DG:AOI EF9A ;84A<S E CD<6S;>B= A4DG:AOI 7D4A9= EF9A > QF<@ BES@. 
- ;4 FD9FP9= D4;@9DAB= ?<A<9=, A9B5IB8<@B A4A9EF< B5B;A4K9A<S D4;5<6BKAOI BE9= 

A9EGM<I EF9A < BCBD. 
14. "5B;A4K9A<9 BE9= 6 CDB8B?PAB@ A4CD46?9A<< G>4;O649FES 4D45E><@< J<HD4@< E?964 
A4CD46B, 4 B5B;A4K9A<9 BE9= 6 CBC9D9KAB@ A4CD46?9A<< G>4;O649FES ;47?46AO@< 5G>64@< 

DGEE>B7B 4?H46<F4 6 A4CD46?9A<< EA<;G 669DI CB 4?H46<FG. 
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