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1. (BD@4 CDB6989A<S 4FF9EF4J<< Q>;4@9A (5<?9FO). 
&D95B64A<S > EFG89AFG CB 8BCGE>G > <FB7B6B= 4FF9EF4J<< 

- 6OCB?A9A<9 6E9I D4EK9FAB-7D4H<K9E><I D45BF 
- 6OCB?A9A<9 CD4>F<K9E><I D45BF 
- 6OCB?A9A<9 F9EFB6OI ;484A<= 

 
2. �B?<K9EF6B 5<?9FB6 30 
3. �D9@S 6OCB?A9A<S ;484A<S 45@<A 

4. "5BDG8B64A<9 C<EP@9AAO9 CD<A48?9:ABEF<, >4?P>G?SFBD 
 

1.#D<@9DAO9 6BCDBEO > Q>;4@9AG 
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1. �>E<B@O EF4F<><. #BASF<9 E<EF9@O E<?.  
2. %6S;<. "EAB6AO9 F<CO E6S;9= < <I D94>J<<. 
3. %<EF9@4 EIB8SM<IES E<?. �9B@9FD<K9E><= < 4A4?<F<K9E><= ECBEB5 E?B:9A<S E<?. 
4. #BASF<9 C4DO E<?.  B@9AF C4DO. 
5.  B@9AF E<?O BFABE<F9?PAB FBK><. 
6. #D<6<89A<9 E<?O > ;484AAB@G J9AFDG. +4EFAO9 E?GK4< CD<6989A<S. 
7. #?BE>4S E<EF9@4 CDB<;6B?PAB D4ECB?B:9AAOI E<?. 'D46A9A<S D46AB69E<S. 
8. �<8O A47DG;B>. $4EK9F 54?BKAOI E<EF9@. 
9. #DBEFD4AEF69AA4S E<EF9@4 E<?.  B@9AF E<?O BFABE<F9?PAB BE<. 'D46A9A<9 D46AB69E<S. 
10. *9AFD FS:9EF<. "CD989?9A<9 CB?B:9A<S J9AFD4 FS:9EF< C?BE>B= H<7GDO. 
11. �<A9@4F<>4. %CBEB5O ;484A<S 86<:9A<S FBK><. 
12. %>BDBEFP FBK><. 
13. 'E>BD9A<9 FBK><. 
14. +4EFAO9 E?GK4< 86<:9A<S FBK><. 
15. #DBEFO9 6<8O 86<:9A<S F69D8B7B F9?4. #BEFGC4F9?PAB9 86<:9A<9 < 6D4M4F9?PAB9 6B>DG7 
A9CB86<:AB= BE<. 

16. +4EFAO9 E?GK4< 6D4M9A<S F69D8B7B F9?4. 
17. %?B:AB9 86<:9A<9 FBK><. 
18. #?BE>BC4D4??9?PAB9 86<:9A<9 F69D8B7B F9?4. 
19. "EAB6AO9 ;4>BAO 8<A4@<><. 
20. &D9A<9 E>B?P:9A<S, FD9A<9 >4K9A<S. 
21. #D<AJ<C �4?4@59D4 <?< @9FB8 ><A9FBEF4F<><. 
22. $45BF4 < @BMABEFP. �BQHH<J<9AF CB?9;AB7B 89=EF6<S. 
23. "5M<9 F9BD9@O 8<A4@<><. &9BD9@4 B5 <;@9A9A<< >B?<K9EF64 86<:9A<S. &9BD9@4 B5 <;@9-
A9A<< ><A9F<K9E>B= QA9D7<< FBK><. 

24. �<A4@<>4 @9I4A<K9E>B= E<EF9@O. "EAB6AB9 GD46A9A<9 8<A4@<>< CD< CBEFGC4F9?PAB@ 
86<:9A<< F9?4 < CD< 6D4M4F9?PAB@. 
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1. "EAB6AO9 CB?B:9A<S, 7<CBF9;O < 8BCGM9A<S 6 EBCDBF<6?9A<< @4F9D<4?B6.  
2. �?4EE<H<>4J<S A47DG;B> < Q?9@9AFB6 >BAEFDG>J<=.  
3.  9FB8 E9K9A<=.  
4. !4CDS:9A<S. 
5. $4EFS:9A<9 < E:4F<9. #BEFDB9A<9 QCRD CDB8B?PAOI E<?. 
6. !4CDS:9A<S CD< D4EFS:9A<< < E:4F<<. 1CRDO A4CDS:9A<=. 



7. #DB8B?PAO9 < CBC9D9KAO9 89HBD@4J<< CD< D4EFS:9A<< < E:4F<<. �4>BA �G>4. 
8. $4EK9F A4 CDBKABEFP CD< D4EFS:9A<< < E:4F<<. 
9.  9I4A<K9E><9 <ECOF4A<S < I4D4>F9D<EF<>< @4F9D<4?B6. �<47D4@@4 D4EFS:9A<S. #D989?PAO9 
< 8BCGE>49@O9 A4CDS:9A<S. 

10. %86<7 (ED9;) < E@SF<9. 
11. �9B@9FD<K9E><9 I4D4>F9D<EF<>< C?BE><I E9K9A<=. %F4F<K9E><= @B@9AF. "E96O9 @B@9AFO 
<A9DJ<<. 

12. �DGK9A<9. �AGFD9AA<9 E<?B6O9 H4>FBDO. #BEFDB9A<9 QCRD >DGFSM<I @B@9AFB6. 
13. !4CDS:9A<S < 89HBD@4J<< CD< >DGK9A<<. $4EK9F A4 CDBKABEFP < :9EF>BEFP CD< >DGK9A<<. 
14. #?BE><= <;7<5. �AGFD9AA<9 E<?B6O9 H4>FBDO. 
15. #BEFDB9A<9 QCRD CBC9D9KAOI E<? (CB>4;4FP A4 CD<@9D9). 
16. #BEFDB9A<9 QCRD <;7<54RM<I @B@9AFB6. 
17. $4EK9F A4 CDBKABEFP CD< <;7<59. 
18. "EAB6AO9 F9BD<< CDBKABEF< CD< E?B:AB@ A4CDS:TAAB@ EBEFBSA<<. 
19. 'EFB=K<6BEFP E:4FOI EF9D:A9=. 
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3. �O5BD @4F9D<4?B6 8?S 89F4?9= @4L<A. 
4. %64DAO9 EB98<A9A<S, <I >?4EE<H<>4J<S. 
5. $4EK9F E64DAOI EB98<A9A<=. 
6. �4>?9CBKAO9 EB98<A9A<S, <I >?4EE<H<>4J<S. 
7. $4EK9F ;4>?9CBKAOI EB98<A9A<=. 
8. �?996O9 EB98<A9A<S. 
9. #4SAO9 EB98<A9A<S. 
10. %B98<A9A<S E A4FS7B@. 
11. $9;P5B6O9 EB98<A9A<S. "EAB6AO9 F<CO D9;P5O. 
12. %F4A84DFAO9 >D9CT:AO9 D9;P5B6O9 89F4?<. $4EK9F 5B?FB6. 
13. ,CBABKAO9 EB98<A9A<S, <I >?4EE<H<>4J<S. 
14. $4EK9F LCBABKAOI EB98<A9A<=. 
15. ,?<J96O9 EB98<A9A<S. 
16. "5M<9 E6989A<S B C9D984K4I. �I >?4EE<H<>4J<S, GE?B6AO9 <;B5D4:9A<S. 
17. �<A9@4F<K9E><9 < E<?B6O9 EBBFABL9A<S 6 C9D984K4I. 
18. (D<>J<BAAO9 C9D984K<. 
19. �4D<4FBDO. 
20. �G5K4FO9 C9D984K<, <I >?4EE<H<>4J<S. 
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22. �BA<K9E><9 ;G5K4FO9 C9D984K<. 
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24. +9D6SKAO9 C9D984K<. 
25. $9@TAAO9 C9D984K<. 
26. *9CA4S C9D984K4. 
27. �4?O < BE<. 
28. #B8L<CA<>< E>B?P:9A<S. 
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� EF4?PAB@G 64?G CD<?B:9AO FD< <;69EFAOI >DGFSM<I @B@9AF4  1,  2,  3 .&D95G9FES: CBEFDB-
<FP QCRDG >DGFSM<I @B@9AFB6;  1=1500!@;  2=2000!@;  3=2500!@;  R=2500!@,  
4= 1@; b=2 @; E=1 @. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

$9L9A<9:  
"5B;A4K<@ D94>F<6AO= @B@9AF 6 ?96B= BCBD9  R. �4C<EO649@ GD46A9A<9 D46AB69E<S 8?S 64?4: 
 

 R + M1 + M2 + M3 + X =0 (1) 

 

�484K4 B8<A D4; EF4F<K9E>< A9BCD989?<@4. 
�4C<EO649@ 6OD4:9A<S 8?S 6AGFD9AA<I >DGFSM<I @B@9AFB6 CB GK4EF>4@ I 3 IV: 

 

MI = MR; 

MII = MR + M1; (2) 

MIII = MR + M1 + M2; 

MIV = MR + M1 + M2 + M3. 
 

MI = MR=-2500A @ 

MII = MR + M1=-1000 A @ 

MIII = MR + M1 + M2=1000A @ 

MIV = MR + M1 + M2 + M3=3500 A @ 
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 4;89? 3. Д9F4?< @4L<A "9@4  4;N9@AO9 EB98<A9A<я 89F4?9= @4L<A.  9;P5B6O9, LCBABK-
AO9, L?<J96O9 EB98<A9A<я. 
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1. "CD989?<FP D46AB89=EF6GRM9= E<EF9@O E<? A4 BEP ). F1=10>!, F2=50>!, F3=20>!. 
 

 



 
 
 
 
 
 
 
 

 

�) -24,8>!; �) -12,48>!; �) -35>!; �) A9F 69DAOI BF69FB6 
 

2. "CD989?<FP EG@@G @B@9AFB6 E<? BFABE<F9?PAB FBK>< �, 9E?< F1=10>!, F2=20>!, 
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3. !4=F< 7?46AO= @B@9AF E<EF9@O, 9E?< J9AFD CD<6989A<S A4IB8<FES 6 FBK>9 �: 
 
 
 
 
 
 
 
 
 

 

�) 7,3!@; �) 1,3!@; �) 9!@; �) 3!@ 

4."CD989?<FP EG@@G @B@9AFB6 E<? BFABE<F9?PAB BE< "', 9E?< F1=4>!, F2=2>!, b=10@, 

h=20@, l=30@. 
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1. #B 7D4H<>G 86<:9A<S FBK>< BCD989?<FP 6<8 86<:9A<S A4 GK4EF>9 3 
 
 
 
 
 
 
 
 
 
 

 

 

�) D46AB@9DAB9; �) D46ABGE>BD9AAB9; �) D46AB;4@98?9AAB9; �) A9D46AB@9DAB9 
 

2. �4>BA 6D4M4F9?PAB7B 86<:9A<S F9?4 φ=0,68t3+t. "CD989?<FP G7?B6B9 GE>BD9A<9 6 @B-
@9AF 
 

6D9@9A< 5 E. 
 

�) 18,4 D48/E2; �) 20,4 D48/E2; �) 22,2 D48/E2; �) 28,2 D48/E2 

 

3. �6<:9A<9 @4F9D<4?PAB= FBK>< CB BFABL9A<R > CB86<:AB= E<EF9@9 BFEK9F4 A4;O64RF: 
 

�) 45EB?RFAO@, �) BFABE<F9?PAO@, �) C9D9ABEAO@, �)A9F 69DAOI BF69FB6 
 

4. "CD989?<FP CB?B:9A<9  *%, 9E?< E>BDBEF< FBK9> � < � EBBF69FEF69AAB D46AO 12 @/E < 
18 @/E, 
 

G7?B64S E>BDBEFP 6D4M9A<S F9?4 6 @/E. 
 

�) "�=2@, "�=3@; �) "�=3@, "�=2@; �) "�=4@, "�=2@; �) "�=2@, "�=4@ 
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