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#BSEA<F9?PA4S ;4C<E>4 

 

!4;A4K9A<9 @9FB8<K9E><I G>4;4A<= 

 

!4EFBSM<= E5BDA<> S6?S9FES @9FB8<K9E><@ CBEB5<9@ 8?S CDB6989A<S CD4>F<K9E><I ;4AS-
F<= CB CDB7D4@@9 GK95AB= 8<EJ<C?<AO &9IA<K9E>4S @9I4A<>4 8?S EC9J<4?PABEF< 
08.02.05 «%FDB<F9?PEF6B < Q>EC?G4F4J<S 46FB@B5<?PAOI 8BDB7 < 4QDB8DB@B6» 8A96AB= 
HBD@O B5GK9A<S. %5BDA<> EB89D:<F BC<E4A<9 ;484A<=  < CBDS8B> <I 6OCB?A9A<S. 

$45BK9= CDB7D4@@B= GK95AB= 8<EJ<C?<AO &9IA<K9E>4S @9I4A<>4 CD98GE@BFD9AB 
6OCB?A9A<9 E?98GRM<I CD4>F<K9E><I ;4ASF<=: 
1. "CD989?9A<9 GE<?<= 6 EF9D:ASI H9D@O. 

2. "CD989?9A<9 BCBDAOI D94>J<= 54?B>. 
3. "CD989?9A<9 CDB8B?PAB= E<?O < ABD@4?PAB7B A4CDS:9A<S. #BEFDB9A<9 QCRD. 
4. $4EK9F A4 CDBKABEFP CD< ED9;9 < E@SF<<. 

5. "CD989?9A<9 7?46AOI J9AFD4?PAOI @B@9AFB6 <A9DJ<< EBEF46AOI E9K9A<=, <@9R-
M<I BEP E<@@9FD<<. 
6. $4EK9F 64?4 A4 CDBKABEFP < :9EF>BEFP CD< >DGK9A<<. 

7. #BEFDB9A<9 QCRD CBC9D9KAOI E<? < <;7<54RM<I @B@9AFB6 8?S 54?B>». 
8. $4EK9F @AB7BCDB?9FAOI L4DA<DAOI 54?B>. 
9. #BEFDB9A<9 QCRD CBC9D9KAOI E<? < <;7<54RM<I @B@9AFB6 < CDB8B?PAOI E<? 8?S 
EF4F<K9E>< BCD989?<@OI D4@. 

� D9;G?PF4F9 6OCB?A9A<S CD4>F<K9E><I ;484A<= (D45BF), B5GK4RM<=ES 8B?:9A 
G@9FP: 

#DB<;6B8<FP D4EK9FO CB F9BD9F<K9E>B= @9I4A<>9, EBCDBF<6?9A<R @4F9D<4?B6 < 
EF4F<>9 EBBDG:9A<=. 

� D9;G?PF4F9 BE6B9A<S GK95AB= 8<EJ<C?<AO B5GK4RM<=ES 8B?:9A ;A4FP: 
BEAB6AO9 CBASF<S < 4>E<B@O F9BD9F<K9E>B= @9I4A<><; 

;4>BAO D46AB69E<S < C9D9@9M9A<S F9?; 
BEAB6AO9 D4EK9FO EF4F<K9E>< BCD989?<@OI C?BE><I E<EF9@; 
@9FB8O D4EK9F4 Q?9@9AFB6 >BAEFDG>J<= A4 CDBKABEFP, :9EF>BEFP, GEFB=K<6BEFP. 
 

"5M<9 CD46<?4 6OCB?A9A<S CD4>F<K9E><I ;484A<= 

 

1. �4:8O= B5GK4RM<=ES CBE?9 6OCB?A9A<S ;484A<S 8B?:9A CD98EF46<FP BFK9F B CDB-
89?4AAB= D45BF9 E 4A4?<;B@ CB?GK9AAOI D9;G?PF4FB6 < 6O6B8B@. 
2. "FK9F B CDB89?4AAB= D45BF9 E?98G9F BHBD@<FP 6 F9FD48< 8?S CD4>F<K9E><I ;4AS-
F<=. %B89D:4A<9 BFK9F4 G>4;4AB 6 BC<E4A<< 6OCB?A9A<S CD4>F<K9E>B7B ;484A<S. 
3. &45?<JO < D<EGA>< E?98G9F 6OCB?ASFP E CB@BMPR K9DF9:AOI <AEFDG@9AFB6. 
4. � D4EK9F4I B5S;4F9?PAB G>4;O64FP 5G>69AAO9 B5B;A4K9A<S 69?<K<A < 98<A<JO <;-
@9D9A<S. 
5. $4EK9F E?98G9F CDB6B8<FP E FBKABEFPR 8B 86GI ;A4K4M<I J<HD CBE?9 ;4CSFB=. 
6. �E?< B5GK4RM<=ES A9 6OCB?A<? CD4>F<K9E>B9 ;484A<9. &B BA @B:9F 6OCB?A<FP 97B 
6B 6A9GDBKAB9 6D9@S, EB7?4EB64AAB9 E CD9CB8464F9?9@. 
7. "J9A>G CB CD4>F<K9E>B@G ;4ASF<R B5GK4RM<=ES CB?GK49F E GK9FB@ EDB>4 6OCB?-
A9A<S D45BFO, 9E?<: 
a) D4EK9FO 6OCB?A9AO CD46<?PAB < 6 CB?AB@ B5N9@9; 
b) E89?4A 6O6B8 CB D9;G?PF4F4@ D45BFO; 
c) B5GK4RM<=ES @B:9F CBSEA<FP 6OCB?A9A<9 ?R5B7B QF4C4 D45BFO; 
d) BFK9F 6OCB?A9A 6 EBBF69FEF6<< E FD95B64A<S@< > 6OCB?A9A<R CD4>F<K9E>B7B ;484-
A<S.
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ПDакF8чеEк>е 7а=яF8е №1,3 
CB F9@9  «#?BE>4S E<EF9@4 EIB8SM<IES E<?» 
�4<@9AB64A<9: « #?BE>4S E<EF9@4 EIB8SM<IES E<?. "CD989?9A<9 D94>J<= 6 E6S;SI 4A4-
?<F<K9E><@, 7D4H<K9E><@ < 7D4HB4A4?<F<K9E><@ ECBEB54@<» 
Ц9?P ;4AяF<я: A4GK<FPES BCD989?SFP D94>J<< D4;AO@< ECBEB54@<. %BCBEF46?9A<9 D9-
;G?PF4FB6. 
�9B5хB8<@O9 @4F9D<4?O < B5BDG8B64A<9: 
1. &9FD48P 8?S CD4>F<K9E><I ;4ASF<=. 
2.  9FB8<K9E><9 G>4;4A<S CB 6OCB?A9A<R CD4>F<K9E><I ;4ASF<= CB 8<EJ<C?<A9 
«&9IA<K9E>4S @9I4A<>4». 
3. �<A9=>4, J69FAO9 EF9D:A<, FD4AECBDF<D, @<>DB>4?P>G?SFBD. 
�BDя8B> 6OCB?A9A<я ;484A<я: 

1. #B6FBD<FP F9@G «#?BE>4S E<EF9@4 EIB8SM<IES E<?». 
2. '>4;O64RF FBK>G (<?< F9?B), D46AB69E<9 >BFBDB= (>BFBDB7B) D4EE@4FD<649FES. 
3. #D<>?48O64RF > D4EE@4FD<649@B= FBK>9 (F9?G) ;484AAO9 (<;69EFAO9) E<?O. � ;484-
K4I B5OKAB ;484AAB= E<?B= S6?S9FES 7DG;, >BFBDO= A4CD46?9A 6A<; (> J9AFDG FS:9-
EF< ;9@?<). #D< A4?<K<< 5?B>4 7DG; 89=EF6G9F A4 D4EE@4FD<649@GR FBK>G 68B?P A<-
F<. !4CD46?9A<9  89=EF6<S QFB=   E<?O GEF4A46?<649FES <; K9DF9:4. 

4.  OE?9AAB BF5D4EO64RF E6S;<, <, CB?P;GSEP CD<AJ<CB@ BE6B5B:849@BEF< BF E6S;9=, 
;4@9ASRF <I 89=EF6<S D94>J<S@< E6S;9=, < CD<>?48O64RF <I > D4EE@4FD<649@B= 
FBK>9 (F9?G). !4CD46?9A<9 D94>J<< EF9D:AS ;4D4A99 A9<;69EFAB, CBQFB@G CD98CB?4-
749@ EF9D:9AP D4EFSAGFO@, F.9. D94>J<R A4CD46?S9@ BF D4EE@4FD<649@B= FBK>< (F9-
?4). 

5. �O5<D4RF CB?B:9A<9 CDS@BG7B?PAB= E<EF9@O >BBD8<A4F. !4K4?B >BBD8<A4F EB6-
@9M4RF E FBK>B=, D46AB69E<9 >BFBDB= D4EE@4FD<649FES. "8AG <; BE9= (?R5GR) 
A4CD46?SRF F4>, KFB5O BA4 EB6C4?4 E A4CD46?9A<9@ B8AB= <; A9<;69EFAOI D94>J<=, 
4 6FBDGR C9DC9A8<>G?SDAB C9D6B=. 

6. �4F9@ BCD989?SRF G7?O @9:8G D94>J<S@< < >BBD8<A4FAO@< BES@<, < G>4;O64RF <I 
A4 K9DF9:9. 

7. %BEF46?SRF GD46A9A<S CDB9>J<= E<?, EIB8SM<IES 6 D4EE@4FD<649@B= FBK>9, A4 BE< 
x < y. 
∑X =0 
∑Y =0 
$9L4RF E<EF9@G 86GI GD46A9A<= E 86G@S A9<;69EFAO@<. �A4> @<AGE 6 BF69F9 B;A4-
K49F, KFB A4CD46?9A<9 D94>J<< A4 K9DF9:9 5O?B 6O5D4AB A969DAB, F.9. 9E?< EF9D-
:9AP CD98CB?4749FES D4EFSAGFO@, FB 6 89=EF6<F9?PABEF< BA 5G89F E:4FO@, < A4B5B-
DBF. 

8.  $9L4RF ;484KG 7D4H<K9E><@  ECBEB5B@. !4 BEAB69 CB?GK9AAB= EI9@O E<?, 6 6O-
5D4AAB@ @4ELF459 EFDBSF ;4@>AGFO= E<?B6B= @AB7BG7B?PA<>, < BCD989?SRF A9<;-
69EFAO9 D94>J<<. 

9. #BE?9 D9L9A<S CB?GK9AAO9 D9;G?PF4FO A9B5IB8<@B CDB69D<FP. �?S QFB7B AG:AB 
ED46A<FP 69?<K<AO, CB?GK9AAO9 4A4?<F<K9E><@ < 7D4H<K9E><@ ECBEB54@<, < CB8-
EK<F4FP CB7D9LABEFP. 

�Fч9F B CDB89?4AAB= D45BF9 8B?:9A EB89D:4FP: 

1. &9@4 ;4ASF<S; 
2. *9?P ;4ASF<S; 
3. �EIB8AO9 84AAO9 <; F45?<JO; 
4. +9DF9:. 
5. $9L9A<9. 
6. �O6B8. 
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ПDакF8чеEк>е 7а=яF8е №2 
CB F9@9 1.2 «#?BE>4S E<EF9@4 EIB8SM<IES E<?» 

�4<@9AB64A<9: " #?BE>4S E<EF9@4 EIB8SM<IES E<?. "CD989?9A<9 D46AB89=EF6GRM9=". 
Ц9?P ;4AяF<я: A4GK<FPES BCD989?SFP D46AB89=EF6GRMGR CB CD46<?G 79B@9FD<K9E>B7B 
E?B:9A<S < CDB69D>4 4A4?<F<K9E><@ ECBEB5B@. %BCBEF46?9A<9 D9;G?PF4FB6. 
�9B5хB8<@O9 @4F9D<4?O < B5BDG8B64A<9: 
1. &9FD48P 8?S CD4>F<K9E><I ;4ASF<=. 
2.  9FB8<K9E><9 G>4;4A<S CB 6OCB?A9A<R CD4>F<K9E><I ;4ASF<= CB 8<EJ<C?<A9 
«&9IA<K9E>4S @9I4A<>4». 
3. �<A9=>4, J69FAO9 EF9D:A<, FD4AECBDF<D, @<>DB>4?P>G?SFBD. 
�BDя8B> 6OCB?A9A<я ;484A<я: 
4. #B6FBD<FP F9@G «#?BE>4S E<EF9@4 EIB8SM<IES E<?». 
5. #B AB@9DG 6 :GDA4?9 6OC<E4FP <; F45?<JO 69?<K<AO < A4CD46?9A<S K9FODTI 69>-
FBDB6.  
6. "CD989?<FP D46AB89=EF6GRMGR E<?G 79B@9FD<K9E><@ ECBEB5B@: 

4)  6O5D4FP @4ELF45; 
5)  <;B5D4;<FP 69>FBDO 6 6O5D4AAB@ @4ELF459 E ;484AAO@ A4CD46?9A<9@; 
6)  E?B:<FP K9FOD9 69>FBD4, CB?P;GSEP CD46<?B@ 79B@9FD<K9E>B7B E?B:9A<S; 
7)  <;@9D<FP BFD9;B> �� < BCD989?<FP 69?<K<AG D46AB89=EF6GRM9=. 

4. "CD989?<FP D46AB89=EF6GRMGR 4A4?<F<K9E><@ ECBEB5B@: 
4)  BCD989?<FP CDB9>J<< >4:8B7B 69>FBD4 A4 BEP ); 
5)  BCD989?<FP 4?795D4<K9E>GR EG@@G CDB9>J<= 69>FBDB6 A4 BEP ) 

 ∑FI= Fx1+Fx2+Fx3+Fx4                                                    (1) 

6)  BCD989?<FP CDB9>J<< 69>FBDB6 A4 BEP Y; 

7)  BCD989?<FP 4?795D4<K9E>GR EG@@G CDB9>J<= 69>FBDB6 A4 BEP Y;  

∑Fy= Fy1+Fy2+Fy3+Fy4                                                              (2) 

8)  CB F9BD9@9 #<H47BD4 BCD989?<FP @B8G?P D46AB89=EF6GRM9= E<?O;  

F∑=                                                                           (3) 

9)  BCD989?<FP G7B? A4>?BA4 D46AB89=EF6GRM9= E<?O > BE< ); 
=                                                              (4) 

5. %D46A<FP D9;G?PF4FO CBEFDB9A<S (CGA>F 3.7) < D4EK9F4 D46AB89=EF6GRM9= E<?O (CGA>F 
4.8)  
6. %HBD@G?<DB64FP 6O6B8. 

 

�Fч9F B CDB89?4AAB= D45BF9 8B?:9A EB89D:4FP: 

1. &9@4 ;4ASF<S; 
2. *9?P ;4ASF<S; 
3. �EIB8AO9 84AAO9 <; F45?<JO; 
4. �;B5D4:9A<9 C?BE>B= E<EF9@O EIB8SM<IES E<? 6 E<EF9@9 >BBD8<A4F ) < '. 
5. "CD989?9A<9 D46AB89=EF6GRM9= E<?O 7D4H<K9E><@ ECBEB5B@; 
6. "CD989?9A<9 D46AB89=EF6GRM9= E<?O 4A4?<F<K9E><@ ECBEB5B@; 
7. %D46A9A<9 D9;G?PF4FB6 CBEFDB9A<S < D4EK9FB6; 
8. �O6B8. 
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СB89D:4A<9 ;484A<я: #B AB@9DG 6 :GDA4?9 6OC<E4FP <; F45?<JO  <EIB8AO9 84AAO9 
C?BE>B= E<EF9@O EIB8SM<IES E<?, BCD989?<FP D46AB89=EF6GRMGR E<?G 84AAB= E<EF9@O. 

    

№ 

F1 

(�) 

α1 

(7D48) 

F2 

(�) 

α2 

(7D48) 

F3 

(�) 

α3 

(7D48) 

F4 

(�) 

α4 

(7D48) 

1 40 150
 

40 60 60 0 20 210 

2 20 90 30 30 30 135 10 -45 

3 10 -90 30 210 40 -30 50 0 

4 25 45 40 -10 30 60 40 0 

5 20 -45 30 90 30 210 30 30 

6 10 150 20 -90 20 -30 10 225 

7 10 -45 10 180 50 60 40 -90 

8 40 0 20 -45 40 30 20 120 

9 50 0 50 135 50 45 20 180 

10 60 210 40 0 30 -45 50 135 

11 10 45 10 -45 20 135 30 0 

12 10 150 10 -90 20 210 15 135 

13 30 60 20 225 30 30 15 180 

14 60 135 50 -120 40 90 50 210 

15 20 -90 30 135 40 -30 10 30 

16 60 135 40 60 50 45 60 0 

17 20 180 40 -30 20 110 50 135 

18 30 150 20 135 30 120 40 180 

19 20 30 30 30 40 180 30 -90 
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20 20 150 40 0 30 135 10 60 

21 50 210 25 60 10 90 40 135 

22 40 -90 30 -30 20 -45 30 30 

23 50 180 60 -150 20 120 40 45 

24 40 -30 50 -60 60 135 20 180 

25 30 -90 40 135 50 -30 60 30 

26 20 150 25 210 40 90 20 -30 

27 20 135 30 30 40 0 40 -30 

28 30 210 40 120 40 -45 20 0 

29 30 -30 20 90 25 -30 20 135 

30 50 -90 25 -30 30 45 20 60 

31 20 0 30 120 40 60 50 270 

 

КBAFDB?PAO9 6BCDBEO: 
1. �4FP BCD989?9A<9 D46AB89=EF6GRM9= E<?O. 
2. � K9@ ;4>?RK49FES D46AB69E<9 C?BE>B= E<EF9@O EIB8SM<IES E<? 6 7D4H<K9E>B= < 4A4-
?<F<K9E>B= HBD@4I. 
3. "F K97B ;46<E<F ;A4> CDB9>J<< 69>FBD4 E<?O A4 BE< ) < '? 
4. �4> A4CD46?9A4 D46AB89=EF6GRM4S 6 E<?B6B@ @AB7BG7B?PA<>9? 
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ПDакF8чеEк>е 7а=яF8е №4, 5 
CB F9@9 «#?BE>4S E<EF9@4 CDB<;6B?PAB D4ECB?B:9AAOI E<?». 
�4<@9AB64A<9: «#?BE>4S E<EF9@4 CDB<;6B?PAB D4ECB?B:9AAOI E<?. "CD989?9A<9 BCBD-
AOI D94>J<= 54?BKAOI E<EF9@». 
Ц9?P ;4AяF<я: !4GK<FES BCD989?SFP D94>J<< BCBD 54?>< GEF4AB6?9AAB= A4 86GI BCBD4I. 
�9B5хB8<@O9 @4F9D<4?O < B5BDG8B64A<9: 

1. &9FD48P 8?S CD4>F<K9E><I ;4ASF<=. 
2. �<A9=>4, >4D4A84L, D9;<A>4. 
3. &D4AECBDF<D. 
4. �4?P>G?SFBD. 

�BDя8B> 6OCB?A9A<я ;484A<я: 
1. �;B5D4;<FP EI9@G 6 EBBF69FEF6<< E 64D<4AFB@. 
2. �4@9A<FP D4ECD989?9AAGR A47DG;>G 99 D46AB89=EF6GRM9= Q=q·l. #D<?B:<FP 
D46AB89=EF6GRMGR > 54?>9 6 J9AFD9 FS:9EF< EBBF69FEF6GRM97B CDS@BG7B?PA<>4. 
3. �4@9A<FP BCBDO <I D94>J<S@<. $94>J<R L4DA<DAB-CB86<:AB= BCBDO 
A4CD46<FP C9DC9A8<>G?SDAB > BCBDAB= CB69DIABEF<.  
 

 

 

$94>J<R L4DA<DAB-CB86<:AB= BCBDO D4;?B:<FP A4 869 EBEF46?SRM<9, A4CD46?9A-
AO9 CB BES@ >BBD8<A4F. 
 

 

 

 

4. %BEF46<FP D4EK9FAGR EI9@G 54?><. 
5. �O5D4FP BE< >BBD8<A4F < J9AFDO @B@9AFB6. 
6. %BEF46<FP GD46A9A<9 D46AB69E<S: ;0 AM    ;0 ВM    .0 kхF  

7. �; GD46A9A<= D46AB69E<S A4=F< A9<;69EFAO9 D94>J<< BCBD. 
8. #DB69EF< CDB69D>G CD46<?PABEF< D9L9A<S, EBEF46<6 GD46A9A<S .0 kуF  

9. �4C<E4FP BF69FO.  
10. �O6B8. 

 

СB89D:4A<9 ;484A<я: "CD989?<FP D94>J<< BCBD 54?>< A4 86GI BCBD4I. %I9@G 6O5D4FP 6 
EBBF69FEF6<< E AB@9DB@ EFG89AF4 CB EC<E>G 6 :GDA4?9. 

 

#D<ASFP: ;2
@

kH
q     kHP 4 ;   ;2 @kHM     .2@a   
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16 17 18 

19 20 21 

22 23 24 

25 26 27 

28 29 30 
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ПDакF8чеEк>е 7а=яF8е №6,7 
CB F9@9 1.5 «*9AFD FS:9EF<» 

�4<@9AB64A<9: «"CD989?9A<9 >BBD8<A4F J9AFD4 FS:9EF< E?B:AOI E9K9A<=». 
Ц9?P ;4AяF<я: !4GK<FPES BCD989?SFP >BBD8<A4FO J9AFD4 FS:9EF< E?B:AOI < EBEF46AOI 
H<7GD, ;4>D9C?9A<9 A46O>B6 CB BCD989?9A<R EF4F<K9E>B7B @B@9AF4 CDBEFOI < E?B:AOI 
H<7GD. 
�9B5хB8<@O9 @4F9D<4?O < B5BDG8B64A<9: 

1. &9FD48P 8?S CD4>F<K9E><I ;4ASF<=. 
2.  9FB8<K9E><9 G>4;4A<S CB 6OCB?A9A<R CD4>F<K9E><I ;4ASF<= CB 8<EJ<C?<A9 
«&9IA<K9E>4S @9I4A<>4». 
3. �<A9=>4, >4D4A84L, @<>DB>4?P>G?SFBD. 

�BDя8B> 6OCB?A9A<я ;484A<я: 
1. #B6FBD<FP F9@G «*9AFD FS:9EF<». 
2. #B AB@9DG 6 :GDA4?9 6O5D4FP C?BE>GR H<7GDG < <EIB8AO9 84AAO9. 
3. �;B5D4;<FP H<7GDG < ;4>?RK<FP 99 6 E<EF9@G >BBD8<A4F. 
4. $4;5<FP E?B:AGR H<7GDG A4 CDBEFO9. 
5. "CD989?<FP J9AFD FS:9EF< >4:8B= CDBEFB= H<7GDO. 
6. "CD989?<FP C?BM48P < >BBD8<A4FO J9AFD4 FS:9EF< >4:8B= CDBEFB= H<7GDO. 
7. "CD989?<FP >BBD8<A4FO J9AFD4 FS:9EF< EBEF46AB= H<7GDO. 
8. %HBD@G?<DB64FP 6O6B8. 
СB89D:4A<9 ;484A<я. "CD989?<FP CB?B:9A<9 J9AFD4 FS:9EF< C?BE>B= H<7GDO, HBD@4 < 
D4;@9DO >BFBDB= 6 @<??<@9FD4I CB>4;4AO A4 D<EGA>4I. �4AAO9 E6B97B 64D<4AF4 6;SFP <; 
F45?<JO. 
�Fч9F B CDB89?4AAB= D45BF9 8B?:9A EB89D:4FP: 
1. &9@4 D45BFO. 
2. *9?P D45BFO. 
3. �484A<9. 
4. $9L9A<9 ;484K. 
5. �O6B8 CB ;484K9 
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ПDакF8чеEк>е 7а=яF8е №8,9 
CB F9@9 «$4EFS:9A<9 < E:4F<9». 
�4<@9AB64A<9: «$4EK9F A4 CDBKABEFP EF9D:AS CD< D4EFS:9A<< (E:4F<<)». 
Ц9?P ;4AяF<я: A4GK<FPES BCD989?SFP A4CDS:9A<S 6 CBC9D9KAOI E9K9A<SI Q?9@9AFB6 >BA-
EFDG>J<=, D45BF4RM<I A4 D4EFS:9A<9 < E:4F<9. "CD989?SFP 69?<K<AG 45EB?RFAB= CDB-
8B?PAB=  89HBD@4J<< EFGC9AK4FB7B 5DGE4. 
�9B5хB8<@O9 @4F9D<4?O < B5BDG8B64A<9: 

1. &9FD48P 8?S CD4>F<K9E><I ;4ASF<=. 
2. �<A9=>4, >4D4A84L, D9;<A>4. 
3.  <>DB>4?P>G?SFBD. 

�BDя8B> 6OCB?A9A<я ;484A<я: 
1. #B AB@9DG 6 :GDA4?9 CB?GK<FP ;484A<9.  
2. �;B5D4;<FP EFGC9AK4FO= 5DGE E 6A9LA9= A47DG;>B=. 
3. $4;5<FP 5DGE A4 GK4EF><, AG@9D4J<S 3 EB E6B5B8AB7B >BAJ4 5DGE4. 
4. "CD989?<FP E CB@BMPR @9FB84 E9K9A<= 69?<K<AG 6AGFD9AA9= CDB8B?PAB= E<?O A4 >4:-
8B@ GK4EF>9. #B CB?GK9AAO@ 69?<K<A4@ CBEFDB<FP QCRDG 6AGFD9AA<I ABD@4?PAOI E<?. 
5. "CD989?<FP A4 >4:8B@ GK4EF>9 ABD@4?PAB9 A4CDS:9A<9. #BEFDB<FP QCRDG A4CDS:9A<=. 
6. #B HBD@G?9 �G>4 BCD989?<FP C9D9@9M9A<9 >4:8B7B GK4EF>4 5DGE4 < EG@@4DAB9 C9D9-
@9M9A<9. 
�Fч9F B CDB89?4AAB= D45BF9 8B?:9A EB89D:4FP: 
1. &9@4 D45BFO. 
2. *9?P D45BFO. 
3. �484A<9. 
4. $9L9A<9 ;484K. 
5. �O6B8 CB ;484K9. 
 

 

В4D<4AFO ;484A<= 

З484A<9:  �6GIEFGC9AK4FO= EF4?PAB= 5DGE, 8?<AO EFGC9A9= >BFBDB7B G>4;4AO A4 EI9@4I, 
A47DG:9A E<?4@< F1 <  F2. #BEFDB<FP QCRDO CDB8B?PAOI E<? < ABD@4?PAOI A4CDS:9A<= 
CB 8?<A9 5DGE4. "CD989?<FP G8?<A9A<9 (G>BDBK9A<9) 5DGE4, CD<AS6 � = 2·105  #4. !B@9D 
EI9@O, K<E?B6O9 ;A4K9A<S E<? < C?BM489= 8?S E6B97B 64D<4AF4 6O5D4FP CB F45?<J9.  

 

№ 64D<-
4AF4 

№  
Eх9@O 

 

F1 

>� 

F2 

>� 

А1 

E@2 

А2 

E@2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

3 

4 

5 

6 

7 

8 

9 

10 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

10 

12 

12 

15 

14 

13 

16 

14 

15 

18 

20 

12 

10 

14 

15 

13 

16 

14 

20 

18 

18 

20 

22 

21 

18 

19 

20 

21 

22 

23 

24 

20 

22 

21 

10 

16 

1,0 

0,8 

1,3 

1,4 

1,0 

1,6 

1,5 

2,0 

2,0 

1,6 

1,5 

1,2 

1,5 

1,6 

1,8 

2,0 

0,9 

1,1 

1,6 

2,1 

0,6 

2,0 

1,8 

1,6 

2,4 

2,1 

2,0 

2,1 

2,2 

1,9 

1,9 

2,0 

2,4 

2,5 

2,1 

2,0 
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19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

6 

7 

8 

9 

10 

1 

2 

4 

3 

6 

5 

7 

14 

16 

15 

12 

16 

12 

14 

15 

12 

14 

20 

12 

20 

24 

20 

25 

21 

23 

22 

19 

18 

23 

25 

21 

1,6 

1,5 

1,4 

1,8 

1,6 

1,5 

1,8 

2,0 

1,5 

1,7 

1,8 

1,9 

2,1 

2,0 

1,8 

2,0 

2,2 

2,1 

2,2 

2,6 

2,4 

2,1 

2,2 

2,7 
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КBAFDB?PAO9 6BCDBEO: 
1. �4FP BCD989?9A<9 89HBD@4J<< D4EFS:9A<S. 
2. �4>B= 6AGFD9AA<= E<?B6B= H4>FBD 6B;A<>49F CD< D4EFS:9A<<. 
3. �4FP BCD989?9A<9 ABD@4?PAB7B A4CDS:9A<S. 
4. �4FP BCD989?9A<9 8BCGE>49@B7B A4CDS:9A<S. 

1 

 

2 

 
3 

 

4 

 
5 

 

6 

  
7 

 

8 

 
9 

 

10 

 

70 

F1 

F2 

110 130 

A1 
A2 

50 

F1 

F2 

130 120 

A1 
A2 

70 

F1 

F2 

100 150 

A1 
A2 

90 

F2 

110 130 

A1 
A2 

70 

F1 

F2 

110 130 

A1 
A2 

50 

F1 

F2 

150 100 

A1 
A2 

70 

F1 

F2 

160 120 

A1 
A2 

70 

F1 

F2 

110 130 

A1 
A2 

60 

F1 

F2 

130 130 

A1 
A2 

70 

F1 

F2 

140 120 

A1 
A2 

F1 
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5. %HBD@G?<DG=F9 GE?B6<9 CDBKABEF< 8?S 89HBD@4J<< D4EFS:9A<S (E:4F<S). 
 ПDакF8чеEк>е 7а=яF8е №10 
CB F9@9 «#D4>F<K9E><9 D4EK9FO A4 ED9; < E@SF<9». 
�4<@9AB64A<9: $4EK9FO A4 ED9; < E@SF<9 
Ц9?P ;4AяF<я: A4GK<FPES 6OCB?ASFP D4EK9FO A4 ED9; < E@SF<9. 
�9B5хB8<@O9 @4F9D<4?O < B5BDG8B64A<9: 

4. &9FD48P 8?S CD4>F<K9E><I ;4ASF<=. 
5. �<A9=>4, >4D4A84L, D9;<A>4. 
6.  <>DB>4?P>G?SFBD. 

�BDя8B> 6OCB?A9A<я ;484A<я: 
1. #B AB@9DG 6 :GDA4?9 CB?GK<FP ;484A<9.  
2. �OCB?A<FP D4EK9F. 
�Fч9F B CDB89?4AAB= D45BF9 8B?:9A EB89D:4FP: 
6. &9@4 D45BFO. 
7. *9?P D45BFO. 
8. �484A<9. 
9. $9L9A<9 ;484K. 
10. �O6B8 CB ;484K9. 
 

КBAFDB?PAO9 6BCDBEO: 
1. �4=F9 BCD989?9A<9 89HBD@4J<S@ ED9;4 < E@SF<S.  
2. +FB F4>B9 D4EK9FAB9 EBCDBF<6?9A<9 A4 ED9; < E@SF<9?  
3. �4>B6O GE?B6<S CDBKABEF< CD< D4EK9F9 A4 ED9; < E@SF<9?  
4. #DB69D<FP CDBKABEFP ;4>?9CBKAB7B EB98<A9A<S A4 ED9; < E@SF<9, 9E?< F = 60 >!;  
[Äc] = 100  #4; ó= 240  #4; d = 20 @@: z = 3 E@ 
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ПDакF8чеEк>е 7а=яF8е №11 
CB F9@9 «�9B@9FD<K9E><9 I4D4>F9D<EF<><». 
�4<@9AB64A<9: «"CD989?9A<9 7?46AOI J9AFD4?PAOI @B@9AFB6 <A9DJ<< EBEF46AOI E9K9-
A<=» 
Ц9?P ;4AяF<я: !4GK<FPES CB?P;B64FPES F45?<J4@<, BCD989?SFP 7?46AO9 J9AFD4?PAO9 BE9-
6O9 @B@9AFO <A9DJ<<. 
�9B5хB8<@O9 @4F9D<4?O < B5BDG8B64A<9: 
1. &9FD48P 8?S CD4>F<K9E><I ;4ASF<=. 
2. �<A9=>4, >4D4A84L, D9;<A>4. 
3.  <>DB>4?P>G?SFBD. 
�BDя8B> 6OCB?A9A<я ;484A<я: 
1. �OC<E4FP <; F45?<J EBDF4@9AF4 6 EBBF69FEF6<< E �"%&B@ 79B@9FD<K9E><9 I4D4>F9-
D<EF<>< CDB>4FAOI CDBH<?9=. 
2. �O5D4FP E<EF9@G 6ECB@B74F9?PAOI BE9=. 
3. "CD989?<FP >BBD8<A4FO J9AFD4 FS:9EF< CDBEFOI E9K9A<=. 
4. "CD989?<FP >BBD8<A4FO J9AFD4 FS:9EF< EBEF46AB7B E9K9A<S < CB?B:9A<9 J9A-
FD4?PAOI BE9=. 
5. �OK<E?<FP @B@9AFO <A9DJ<< CDBEFOI E9K9A<= BFABE<F9?PAB J9AFD4?PAOI BE9=. 
6. �OK<E?<FP @B@9AF <A9DJ<< EBEF46AB7B E9K9A<S. 
7. �OK<E?<FP J9AFDB59:AO= @B@9AF <A9DJ<< E9K9A<S BFABE<F9?PAB J9AFD4?PAOI 
BE9=. 
8. "CD989?<FP G7B? A4>?BA4 7?46AOI J9AFD4?PAOI BE9= > J9AFD4?PAO@ BES@. 
9. �OK<E?<FP 7?46AO9 J9AFD4?PAO9 @B@9AFO <A9DJ<< E9K9A<S. �?S CDB69D>< CD4-
6<?PABEF< BCD989?9A<S   <ECB?P;B64FP D469AEF6B  . 
10. �OK9DF<FP E9K9A<9 6 @4ELF459 1:2 E G>4;4A<9@ 6E9I D4;@9DB6 < 6E9I BE9=. 
�Fч9F B CDB89?4AAB= D45BF9 8B?:9A EB89D:4FP: 

1. &9@4 ;4ASF<S; 
2. *9?P ;4ASF<S; 
3. �EIB8AO9 84AAO9 <; F45?<JO; 
4. $4EK9FO. 
8. �O6B8. 
 

СB89D:4A<9 ;484A<я: "CD989?<FP 7?46AO9 J9AFD4?PAO9 BE96O9 @B@9AFO <A9DJ<< 8?S 
EBEF46AB7B E9K9A<S. 
 

КBAFDB?PAO9 6BCDBEO < GCD4:A9A<я: 
1. � >4><I D4EKTF4I <ECB?P;GRFES BE96O9 @B@9AFO <A9DJ<<? 
1. �4> D4EEK<F4FP >BBD8<A4FO J9AFD4 FS:9EF<? 
2. +9@G D46AO @B@9AFO <A9DJ<< CDBEF9=L<I E9K9A<= CDS@BG7B?PA<>4, >DG74, >B?P-
J4? 
3. �4> D4EEK<F4FP @B@9AF <A9DJ<< BFABE<F9?PAB BE<, C4D4??9?PAB= 84AAB=? 
4. �4><9 BE< A4;O64RF 7?46AO@<? 
5. �?S >4><I E9K9A<= @B:AB 59; 6OK<E?9A<= GEF4AB6<FP CB?B:9A<9 7?46AOI J9A-
FD4?PAOI BE9=? 
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ПDакF8чеEк>е 7а=яF8е №12 
CB F9@9 «�DGK9A<9». 
�4<@9AB64A<9: «#BEFDB9A<9 QCRD >DGFSM<I @B@9AFB6. $4EK9F A4 CDBKABEFP CD< >DGK9-
A<<». 
Ц9?P ;4AяF<я: !4GK<FPES EFDB<FP QCRDO >DGFSM<I @B@9AFB6. "CD989?SFP 8<4@9FD 64?4 
<; GE?B6<S CDBKABEF< CD< >DGK9A<< < BCD989?SFP G7B? ;4>DGK<64A<S. 
�9B5хB8<@O9 @4F9D<4?O < B5BDG8B64A<9: 

1. &9FD48P 8?S CD4>F<K9E><I ;4ASF<=. 
2. �<A9=>4, >4D4A84L, D9;<A>4. 
3.  <>DB>4?P>G?SFBD. 

�BDя8B> 6OCB?A9A<я ;484A<я: 
1. �;B5D4;<FP D4EK9FAGR EI9@G. 
2. $4;5<FP 64? A4 GK4EF>< < CDBAG@9DB64FP <I. 
3. "CD989?<FP @BMABEFP A4 >B?9E4I. 

4. "CD989?<FP 6D4M4RM<9 @B@9AFO A4 >B?9E4I:  6D=
 
!@, 

789 $ 3 @BMABEFP A4 >B?9E9 (�m), ω 3 G7?B64S E>BDBEFP (D48/E) 
5. "CD989?<FP >DGFSM<9 @B@9AFO A4 >4:8B@ GK4EF>9 3  k. 
6. #BEFDB<FP QCRDG >DGFSM<I @B@9AFB6 3 Mk. 

7. �; GE?B6<S CDBKABEF< CD< >DGK9A<<: 

 ôô 
p

k
kmaх

W

M

 
BCD989?<FP FD95G9@O= CBC9D9KAO= @B@9AF EBCDBF<6?9A<S 8?S >4:8B7B GK4EF>4: 

pW  ô
КМ


 

8. "CD989?<FP 8<4@9FD 64?4 8?S >4:8B7B GK4EF>4: 

 
">DG7?<FP CB?GK9AAB9 ;A4K9A<9 8B EF4A84DFAOI. 
9. "CD989?<FP CB?SDAO9 @B@9AFO <A9DJ<< E9K9A<= 8?S >4:8B7B GK4EF>4: 
JD=0,1d4(@@) 
10. "CD989?<FP G7?O ;4>DGK<64A<S >4:8B7B GK4EF>4, CD<AS6  8?<AO GK4EF>B6 B8<A4>B-
6O@< < D46AO@<  =300@@ 

p

k

JG

M










0
180

 
11. �O6B8. 

�Fч9F B CDB89?4AAB= D45BF9 8B?:9A EB89D:4FP: 
1. &9@4 D45BFO. 
2. *9?P D45BFO. 
3. �484A<9. 
4. $9L9A<9 ;484K. 
5. �O6B8 CB ;484K9. 

В4D<4AFO ;484A<= 

З484A<9:  "CD989?<FP 69?<K<AG >DGFSM<I @B@9AFB6 8?S >4:8B7B GK4EF>4, CBEFDB<FP QCR-
DG >DGFSM<I @B@9AFB6, BCD989?<FP 8<4@9FD 64?4 A4 >4:8B@ GK4EF>9, BCD989?<FP G7B? ;4-
>DGK<64A<S >4:8B7B GK4EF>4. #D<ASFP @BMABEFP A4 >B?9E4I: 
$2=0,5$1;   $3=0,3$1   $4=0,2$.1 
%I9@G < <EIB8AO9 84AAO9 6O5D4FP 6 EBBF69FEF6<< E AB@9DB@ EFG89AF4 CB EC<E>G 6 :GD-
A4?9.�?S 6E9I 64D<4AFB6 CD<A<@4FP: =25 #4;     G=8·104 #4 
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�4D<4AF $1>�F ωD48/E № EI9@O 

1, 11, 21. 30 20 1 

2, 12, 22. 22 30 2 

3, 13, 23. 15 10 3 

4, 14, 24. 18 40 4 

5, 15, 25. 10 30 5 

6, 16, 26. 25 35 6 

7, 17, 27. 35 40 7 

8, 18, 28. 24 15 8 

9, 19, 29. 50 100 9 

10, 20, 30. 11 24 10 
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1 2 

3 4 

5 6 

7 8 

9 10 
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ПDакF8чеEк>е 7а=яF8е №13 
CB F9@9 «�;7<5» 
�4<@9AB64A<9: «$4EK9F 54?>< A4  CDBKABEFP CD< <;7<59».  
Ц9?P ;4AяF<я:  !4GK<FPES CBEFDB9A<R QCRD <;7<54RM<I @B@9AFB6 < CBC9D9KAOI E<? < 
CDB<;6B8<FP D4EK9FO A4 CDBKABEFP CD< <;7<59. 
�9B5хB8<@O9 @4F9D<4?O: 
1. &9FD48P 8?S CD4>F<K9E><I ;4ASF<=. 
2.  9FB8<K9E><9 G>4;4A<S CB 6OCB?A9A<R CD4>F<K9E><I ;4ASF<= CB 8<EJ<C?<A9 «&9IA<-
K9E>4S @9I4A<>4». 
3.  <>DB>4?P>G?SFBD < >4AJ9?SDE><9 CD<A48?9:ABEF<. 

 

�BDя8B> 6OCB?A9A<я ;484A<я: 
1. �;B5D4;<FP D4EK9FAGR EI9@G. 
2. �OC<E4FP <EIB8AO9 84AAO9 <; F45?<JO. 
3. �4@9A<FP 89=EF6<9 BCBD A4 54?>G E<?4@< D94>J<=. 
4. %BEF46<FP GD46A9A<9 D46AB69E<S 8?S C?BE>B= E<EF9@O C4D4??9?PAOI E<?:  
  ;0МA

     .0МВ
 

5. !4=F< <; GD46A9A<= D46AB69E<S A9<;69EFAO9 E<?O D94>J<=. 
6. "CD989?<FP CBC9D9KAGR E<?G 6 >4:8B@ <; I4D4>F9DAOI E9K9A<=, >4> EG@@G 
6A9LA<I E<?, CD<?B:9AAOI CB B8AG EFBDBAG BF E9K9A<S. 
7. #BEFDB<FP QCRDG CBC9D9KAOI E<?. 
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CB F9@9 «�;7<5» 
�4<@9AB64A<9: «$4EK9F 54?>< A4  CDBKABEFP CD< <;7<59».  
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�9B5хB8<@O9 @4F9D<4?O: 
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2.  9FB8<K9E><9 G>4;4A<S CB 6OCB?A9A<R CD4>F<K9E><I ;4ASF<= CB 8<EJ<C?<A9 «&9IA<-
K9E>4S @9I4A<>4». 
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ПDакF8чеEк>е 7а=яF8е №15 
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M9= E<?O. 
�9B5хB8<@O9 @4F9D<4?O: 
1. &9FD48P 8?S CD4>F<K9E><I ;4ASF<=. 
2.  9FB8<K9E><9 G>4;4A<S CB 6OCB?A9A<R CD4>F<K9E><I ;4ASF<= CB 8<EJ<C?<A9 «&9IA<-
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>BQHH<J<9AF CD<6989A<S 8?<AO, >BFBDO= ;46<E<F BF ECBEB54 ;4>D9C?9A<S >BAJB6 EF9D:-
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5) BCD989?SRF @B@9AFO <A9DJ<< E9K9A<S Jx < Jy BFABE<F9?PAB 7?46AOI J9AFD4?PAOI BE9=. 
(BD@G?O 8?S BCD989?9A<S @B@9AFB6 <A9DJ<< CDBEFOI 79B@9FD<K9E><I H<7GD BFABE<-
F9?PAB EB5EF69AAOI BE9= CD<6989AO 6 CD<?B:9A<<.  B@9AFO <A9DJ<< CDBH<?9= EF4?PAB-
7B CDB>4F4 CD<6989AO 6 EBDF4@9AF9; 
6) A4IB8SF D48<GEO <A9DJ<< E9K9A<S BFABE<F9?PAB BE9= x < y: 
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ПDакF8чеEк>е 7а=яF8е №16 
&9@4 « AB7BCDB?9FAO9 EF4F<K9E>< BCD989?<@O9 L4DA<DAO9 54?><» 
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@AB7BCDB?9FAOI EF4F<K9E>< BCD989?<@OI 54?B>. 
�9B5хB8<@O9 @4F9D<4?O: 
1. &9FD48P 8?S CD4>F<K9E><I ;4ASF<=. 
2.  9FB8<K9E><9 G>4;4A<S CB 6OCB?A9A<R CD4>F<K9E><I ;4ASF<= CB 8<EJ<C?<A9 «&9IA<-
K9E>4S @9I4A<>4». 
3.  <>DB>4?P>G?SFBD < >4AJ9?SDE><9 CD<A48?9:ABEF<. 
 

�BDя8B> 6OCB?A9A<я ;484A<я: 
1. �OCB?ASRF ><A9@4F<K9E><= 4A4?<; @AB7BCDB?9FAB= L4DA<DAB= 54?><: 

 "CD989?SRF EF9C9AP E6B5B8O E<EF9@O CB HBD@G?9  
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II, III < F.8. #D< QFB@ A9B5IB8<@B CB@A<FP, KFB A4K<A4FP D4EK9F 6E9784 A48B E Q?9-
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EI9@O, QCRDO 8?S EF4F<K9E>< BCD989?<@OI D4@. 
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        0X  
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