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1. #�%#"$& �" #���&� ("!�� "*�!"+!/) %$��%&� 

 

$BA8 BJ9ABKAOI ED98EF6 CD98A4;A4K9A 8?S CDB69D>< D9;G?PF4FB6 BE6B9A<S 

GK95AB= 8<EJ<C?<AO (84?99 #�) CDB7D4@@O CB87BFB6>< EC9J<4?<EFB6 ED98A97B ;69A4 

(84?99 ��!!�) CB EC9J<4?PABEF< $��! !�� 

25.02.08 Э>EC?G4F4J<S 59EC<?BFAOI 46<4J<BAAOI E<EF9@, BFABESM9=ES > 

B5M9CDBH9EE<BA4?PAB@G J<>?G 8<EJ<C?<A ��& ���� !��. 
$BA8 BJ9ABKAOI ED98EF6 D4;D45BF4A A4 BEAB69 FD95B64A<=: 
– !�� 25.02.08 Э>EC?G4F4J<S 59EC<?BFAOI 46<4J<BAAOI E<EF9@, GF6. CD<>4;B@ 

�<A<EF9DEF64 B5D4;B64A<S < A4G><  $ BF 9 SA64DS 2023 7. N 2 (6 89=EF6GRM9= D984>J<<); 
– �B?B:9A<S «�B?B:9A<9 B CBDS8>9 CDB6989A<S CDB@9:GFBKAB= 4FF9EF4J<< 

B5GK4RM<IES», «�B?B:9A<9 B HBA89 BJ9ABKAOI ED98EF6 CB 8<EJ<C?<A9»; 
–  45BK4S CDB7D4@@4 CB 8<EJ<C?<A9 «"9IA<K9E>4S @9I4A<>4», GF69D:89AA4S 

$���# �� !4@ �#�!. 
� D9;G?PF4F9 BE6B9A<S GK95AB= 8<EJ<C?<AO «"9IA<K9E>4S @9I4A<>4» 

B5GK4RM<=ES 8B?:9A B5?484FP CD98GE@BFD9AAO@< 6 $��! CB EC9J<4?PABEF< !�� 

25.02.08 «Э>EC?G4F4J<S 59EC<?BFAOI 46<4J<BAAOI E<EF9@», E?98GRM<@< G@9A<S@< < 

;A4A<S@<, >BFBDO9 HBD@<DGRF B5M<9 (�К) < CDBH9EE<BA4?PAO9 (�К) >B@C9F9AJ<<: 
КB8 

>B@C9F9AJ<< 

!B89D:4A<9 >B@C9F9AJ<< КB@CBA9AFAO= EBEF46 >B@C9F9AJ<= (AB@9D4 
<; C9D9KAS) 

�A49F #@99F �@99F 
CD4>F<K9E><= 

BCOF (FB?P>B 

8?S ��) 
1 2 3 4 5 

 

 

�К 01 

�O5<D4FP ECBEB5O 

D9L9A<S ;484K 

CDBH9EE<BA4?PAB= 

89SF9?PABEF<, 
CD<@9A<F9?PAB > 

D4;?<KAO@ >BAF9>EF4@ 

 

 

1,2,3,4,5,6 

 

 

1,2,3,4,5,6 
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�К 02 

�EGM9EF6?SFP CB<E>, 
4A4?<; < <AF9DCD9F4J<R 

<AHBD@4J<<, 
A9B5IB8<@B= 8?S 

6OCB?A9A<S ;484K 

CDBH9EE<BA4?PAB= 

89SF9?PABEF< 

 

 

1,2,3,4,5,6 

 

 

1,2,3,4,5,6 

 

 

- 

 

 

�К 04 

 45BF4FP 6 >B??9>F<69 < 

>B@4A89, QHH9>F<6AB 

6;4<@B89=EF6B64FP E 

>B??974@<, DG>B6B8EF6B@, 
>?<9AF4@< 

 

 

1,2,3,4,5,6 

 

 

1,2,3,4,5,6 
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�9D9K9AP FD95G9@B7B >B@CBA9AFAB7B EBEF464 >B@C9F9AJ<<: 

C<5BP: 
#1 CDB<;6B8<FP D4EK9FO A4 BCD989?9A<9 D46AB69E<S F9?; 
#2 - BCD989?SFP ><A9@4F<K9E><9 < 8<A4@<K9E><9 C4D4@9FDO 86<:9A<S; 
#3 - CDB<;6B8<FP D4EK9FO A4 CDBKABEFP CD< D4EFS:9A<< < E:4F<<, ED9;9 < E@SF<<, 

>DGK9A<< < <;7<59; 
#4 - 6O5<D4FP D4J<BA4?PAO9 HBD@O CBC9D9KAOI E9K9A<=; #5- 

CDB<;6B8<FP D4EK9FO EB98<A9A<=; 
#6 - D45BF4FP 6 7DGCC9, 6O5<D4FP BCF<@4?PAO9 D9L9A<S ;484K 

CDBH9EE<BA4?PAB= 89SF9?PABEF<. 

7=0BP: 
�1 - BEAB6AO9 CBASF<S < 4>E<B@O F9BD9F<K9E>B= @9I4A<><; �2 - ;4>BAO 

D46AB69E<S < C9D9@9M9A<S F9?; 
�3 - @9FB8<>< 6OCB?A9A<S BEAB6AOI D4EK9FB6 CB F9BD9F<K9E>B= 

@9I4A<>9, EBCDBF<6?9A<R @4F9D<4?B6 < 89F4?S@ @4L<A; 
�4 - BEAB6O >BAEFDG<DB64A<S 89F4?9= < E5BDBKAOI 98<A<J; $BD@B= 

4FF9EF4J<< CB GK95AB= 8<EJ<C?<A9 S6?S9FES – Q>;4@9A. 

 

2. $��'�0&�&/ "%�"�!�/ '+��!"� ��%*�#��!/, 
#"�����Щ�� #$"��$�� 

 

� D9;G?PF4F9 4FF9EF4J<< CB GK95AB= 8<EJ<C?<A9 BEGM9EF6?S9FES >B@C?9>EA4S 

CDB69D>4 E?98GRM<I G@9A<= < ;A4A<=, 4 F4>:9 8<A4@<>4 HBD@<DB64A<S B5M<I 

>B@C9F9AJ<=. 
$57C;PB0BO >1CG5=8S: C<5=8S, 
7=0=8S 8 ?@0:B8G5A:89 >?OB 

#>:070B5;8 >F5=:8 

@57C;PB0B0 
(>@<0 :>=B@>;S 8 

>F5=820=8S 

'<5BP: �B?ABF4 BF69FB6, FBKABEFP 

HBD@G?<DB6B>, A9 @9A99 
75% CD46<?PAOI BF69FB6. 
�9 @9A99 75% CD46<?PAOI 

BF69FB6. 
�>FG4?PABEFP F9@O, 
489>64FABEFP D9;G?PF4FB6 

CBEF46?9AAO@ J9?S@, 
CB?ABF4 BF69FB6, FBKABEFP 

HBD@G?<DB6B>, 
489>64FABEFP CD<@9A9A<S 

CDBH9EE<BA4?PAB= 

F9D@<AB?B7<< 

&5:CI89 :>=B@>;P 
?@8 ?@>2545=88: 
-F9EF<DB64A<S; 
- Q>EC9DFA4S BJ9A>4 
89@BAEFD<DG9@OI 

G@9A<=, 6OCB?AS9@OI 

89=EF6<=, ;4M<F9 
BFK9FB6 CB 

CD4>F<K9E><@ 

;4ASF<S@. 
 

$C156=O9 :>=B@>;P: 
- F9EF<DB64A<9; 

# 1 CDB<;6B8<FP D4EK9FO A4 
BCD989?9A<9 D46AB69E<S F9? 

# 2 BCD989?SFP ><A9@4F<K9E><9 < 

8<A4@<K9E><9 C4D4@9FDO 86<:9A<S 

# 3 CDB<;6B8<FP D4EK9FO A4 
CDBKABEFP CD< D4EFS:9A<< < 

E:4F<<, ED9;9 < E@SF<<, >DGK9A<< < 

<;7<59 
# 4 6O5<D4FP D4J<BA4?PAO9 HBD@O 

CBC9D9KAOI E9K9A<= 

#5 CDB<;6B8<FP D4EK9FO 

EB98<A9A<= 



#6 D45BF4FP 6 7DGCC9, 6O5<D4FP 

BCF<@4?PAO9 D9L9A<S ;484K 

CDBH9EE<BA4?PAB= 89SF9?PABEF< 

  

#@><56CB>G=0S 
0BB5AB0F8S 
- Q>EC9DFA4S BJ9A>4 
6OCB?A9A<S 

CD4>F<K9E><I ;484A<= 

A4 Q>;4@9A9. 
�=0BP: �D46<?PABEFP,    CB?ABF4 

6OCB?A9A<S   ;484A<=, 
FBKABEFP HBD@G?<DB6B>, 
FBKABEFP   D4EK9FB6, 
EBBF69FEF6<9 
FD95B64A<S@. �9  @9A99 
75% CD46<?PAOI BF69FB6. 
�89>64FABEFP, 
BCF<@4?PABEFP 6O5BD4 
ECBEB5B6 89=EF6<=, 
@9FB8B6, F9IA<>, 
CBE?98B64F9?PABEF9= 

89=EF6<= 

&5:CI89 :>=B@>;P 
?@8 ?@>2545=88: 
-F9EF<DB64A<S; 
- Q>EC9DFA4S BJ9A>4 
89@BAEFD<DG9@OI 

G@9A<=, 6OCB?AS9@OI 

89=EF6<=, ;4M<F9 
BFK9FB6 CB 

CD4>F<K9E><@ 

;4ASF<S@. 
 

$C156=O9 :>=B@>;P: 
- F9EF<DB64A<9; 

 

#@><56CB>G=0S 
0BB5AB0F8S 
- Q>EC9DFA4S BJ9A>4 
6OCB?A9A<S 

CD4>F<K9E><I ;484A<= 

A4 Q>;4@9A9. 

�1 BEAB6AO9 CBASF<S < 4>E<B@O 

F9BD9F<K9E>B= @9I4A<>< 

�2 ;4>BAO D46AB69E<S < 

C9D9@9M9A<S F9? 

�3 @9FB8<>< D9L9A<S ;484K CB 

F9BD9F<K9E>B= @9I4A<>9, 
EBCDBF<6?9A<R @4F9D<4?B6 < 

89F4?S@ @4L<A 

�4 BEAB6O >BAEFDG<DB64A<S 89F4?9= 

< E5BDBKAOI 98<A<J 

 

 

 

 

 

 

 

3. "*�!�� "%�"�!�/ '+��!"� ��%*�#��!/ 

 

�D98@9FB@ BJ9A>< E?G:4F G@9A<S < ;A4A<S, CD98GE@BFD9AAO9 $��! CB 

EC9J<4?PABEF< 25.02.08 «Э>EC?G4F4J<S 59EC<?BFAOI 46<4J<BAAOI E<EF9@» CB 

8<EJ<C?<A9 «"9IA<K9E>4S @9I4A<>4» A4CD46?9AAO9 A4 HBD@<DB64A<9 B5M<I 
>B@C9F9AJ<=. 

"9>GM<= < DG59:AO= >BAFDB?P CDB6B8SF E J9?PR BJ9A>< E<EF9@4F<KABEF< GK95AB= 

D45BFO B5GK4RM97BES, 6>?RK49F 6 E95S DS8 >BAFDB?PAOI @9DBCD<SF<=, D94?<;G9@OI 6 

D4@>4I 4G8<FBDAB= < 6A94G8<FBDAB= E4@BEFBSF9?PAB= D45BFO B5GK4RM97BES. 
�DB@9:GFBKA4S 4FF9EF4J<S CDB6B8<FES E J9?PR GEF4AB6?9A<S GDB6AS < >4K9EF64 

CB87BFB6>< B5GK4RM<IES $��! !�� CB EC9J<4?PABEF< 25.02.08 



«Э>EC?G4F4J<S 59EC<?BFAOI 46<4J<BAAOI E<EF9@» 6 K4EF< FD95B64A<= > D9;G?PF4F4@ 

BE6B9A<S CDB7D4@@O GK95AB= 8<EJ<C?<AO «"9IA<K9E>4S @9I4A<>4» < BCD989?S9F: 

– CB?ABFG < CDBKABEFP F9BD9F<K9E><I ;A4A<=; 
– EHBD@<DB64AABEFP G@9A<= CD<@9ASFP F9BD9F<K9E><9 ;A4A<S CD< D9L9A<< 

CD4>F<K9E><I ;484K. 



$BD@B= 4FF9EF4J<< GK95AB= 8<EJ<C?<AO S6?S9FES Q>;4@9A. Э>;4@9A CDB6B8<FPES 6 
EBBF69FEF6<< E 7D4H<>B@ GK95AB7B CDBJ9EE4 < BCD989?S9FES EB7?4EAB GK95AB7B C?4A4, ;4 
EK9F 6D9@9A< BF6B8<@B7B A4 BE6B9A<9 8<EJ<C?<AO. 

Э>;4@9A CDB6B8<FPES 6 6<89 5<?9FB6. 
�?S CDB6989A<S Q>;4@9A4 EHBD@<DB64A >B@C?9>F >BAFDB?PAB- BJ9ABKAOI ED98EF6 6 

6<89 5<?9FB6. 
�J9ABKAO9 ED98EF64 EBEF46?9AO A4 BEAB69 D45BK9= CDB7D4@@O GK95AB= 

8<EJ<C?<AO < BI64FO64RF A4<5B?99 4>FG4?PAO9 D4;89?O < F9@O D45BK9= CDB7D4@@O. 
�9D9K9AP 6BCDBEB6 < >B@C4AB6>4 5<?9FB6 6OABE<@OI A4 CDB6989A<9 Q>;4@9A4, 

D4;D45BF4AO CD9CB8464F9?9@ GK95AB= 8<EJ<C?<AO, D4EE@BFD9AO A4 ;4E984A<< >4H98DO < 
GF69D:89AO A4 @9FB8<K9E>B= >B@<EE<< H4>G?PF9F4 �D<DB8BCB?P;B64A<S < EFDB<F9?PEF64. 

 

 >=8B>@8=3 QDD5:B82=>AB8 >1@07>20B5;P=>3> ?@>F5AA0 ?> CG51=>9 

48AF8?;8=5. 
КBAFDB?P B5D4;B64F9?PAOI 8BEF<:9A<= B5GK4RM<IES 6 6<89 ED9;B6 ;A4A<= 

CDB6B8<FES: 

– 8?S BCD989?9A<S GDB6AS ;A4A<= < G@9A<= B5GK4RM<IES; 
– 8?S CB?GK9A<S 84AAOI E6<89F9?PEF6GRM<I B 6B;@B:AB@ 

EA<:9A<</CB6OL9A<< >4K9EF64 CD9CB8464A<S < >BDD9>F<DB6>< CDB7D4@@O 8<EJ<C?<AO; 
– 8?S B59EC9K9A<S E4@BBJ9A>< >4K9EF64 D94?<;4J<< ��!!� CB EC9J<4?PABEF<. 



8 
 

 

 

КBAFDB?P < BJ9A>4 BE6B9A<S GK95AB= 8<EJ<C?<AO CB F9@4@ (D4;89?4@) 
 

1;5<5=B CG51=>9 

48AF8?;8=O 

(>@<O 8 <5B>4O :>=B@>;S 

&5:CI89 :>=B@>;P $C156=O9 :>=B@>;P #@><56CB>G=0S 0BB5AB0F8S 
(>@<0 :>=B@>;S #@>25@S5<O5 

', �, #" 

(>@<0 :>=B@>;S #@>25@S5<O5 
', �, #" 

(>@<0 :>=B@>;S #@>25@S5<O5 
', �, #" 

$0745; 1 &5>@5B8G5A:0S <5E0=8:0 
"9@4 1 !F4F<>4. "9EFB6O9 ;484A<я 

З4щ<F4 BFG9FB6 
CB CD4>F<G9E><@ 

;4AяF<я@. 

З1, З2, З3, #1, "9EF З1, З2, З3, #1, Э>;4@9A З1-З6 

#1-#6 

"9@4 2 К<A9@4F<>4 "9EFB6O9 ;484A<я 

З4щ<F4 BFG9FB6 
CB CD4>F<G9E><@ 

;4AяF<я@. 

З2, З3, #2 "9EF З2, З3, #2 

"9@4 3 �<A4@<>4 "9EFB6O9 ;484A<я 

З4щ<F4 BFG9FB6 
CB CD4>F<G9E><@ 

;4AяF<я@. 

З1, З2, З3, #1, 
#2,#6 

"9EF З1, З2, З3, #1, 
#2,#6 

$0745; 2 %>?@>B82;5=85 <0B5@80;>2 
"9@4 1 �<8O A47DG;B> "9EFB6O9 ;484A<я 

З4щ<F4 BFG9FB6 
CB CD4>F<G9E><@ 

;4AяF<я@. 

З2, З3, З4, З6, 
#1, #3, 
#4,#5,#6 

"9EF З2, З3, З4, З6, 
#1, #3, 
#4,#5,#6 

  

$0745; 3 �5B0;8 <0H8= 



8 
 

"9@4 1 �9F4?< @4L<A "9EFB6O9 ;484A<я 

З4щ<F4 BFG9FB6 
CB CD4>F<G9E><@ 

;4AяF<я@. 

З3, З4, #1, #3, 
#5, #6 

"9EF З3, З4, #1, #3, 
#5, #6 

  



9 
 

4. �"!&$"�0!"-"*�!"+!/�  �&�$���/ ��/ �&"�"�"� 

�&&�%&�*�� 

КBAFDB?PAB-BJ9ABKAO9 @4F9D<4?O 8?S <FB7B6B= 4FF9EF4J<< CB 

8<EJ<C?<A9 «"9IA<K9E>4S @9I4A<>4» 

 

4.1.1 #5@5G5=P Q:70<5=0F8>==OE 2>?@>A>2 
1.  4;89? EF4F<>4. 
2. �DB9>J<S E<?O A4 BEP. 
3. �B@9AF E<?O BFABE<F9?PAB FBK><. 
4. #E?B6<S D46AB69E<S CDB<;6B?PAB= C?BE>B= E<EF9@O E<?. 
5.  4;89? ><A9@4F<>4. 
6. !>BDBEFP < GE>BD9A<9 FBK>< CD< CDS@B?<A9=AB@ 86<:9A<<. 
7. !>BDBEFP < GE>BD9A<9 FBK>< CD< 86<:9A<< CB B>DG:ABEF<. 
8. �BMABEFP < D45BF4 E<?O. 
9. �BMABEFP < D45BF4 @B@9AF4. 
10. !<?O <A9DJ<< 11. 4EFS:9A<9 
< E:4F<9 5DGE4 12.КDGK9A<9 
EF9D:A9= 13.�?BE><= <;7<5. 
14. 4;N9@AO9 < A9D4;N9@AO9 EB98<A9A<S 

15. 9;P5B6O9 EB98<A9A<S. 
16.!64DAO9 EB98<A9A<S. �4;A4K9A<9 < 6<8O. 
17.�9I4A<K9E><9 C9D984K<. К?4EE<H<>4J<S C9D984K. 
18. 9@9AAO9 C9D984K<. �4;A4K9A<9 < 6<8O. 
19.К?4EE<H<>4J<S ;G5K4FOI C9D984K 

20.�B8L<CA<><. �4;A4K9A<9 < 6<8O 

4.1.2 #5@5G5=P Q:70<5=0F8>==OE 7040=89 

1. К4><9 GD46A9A<S D46AB69E<S J9?9EBB5D4;AB <ECB?P;B64FP 8?S BCD989?9A<S 

A9<;69EFAB= E<?O? 

 

2. КB?9EB 6D4M49FES E K4EFBFB= n = 200 B5/@<A. �CD989?<FP CB?AB9 GE>BD9A<9 FBK9> A4 B5B89 
>B?9E4    r = 0,5 @ (;A4K9A<9 ? CD<ASFP 3,14). �F69F B>DG7?<FP 8B J9?B7B K<E?4. 

3.  "9?B, 86<74SEP <; EBEFBSA<S CB>BS D46ABGE>BD9AAB, 8BEF<7?B E>BDBEF< v = 50 @/E ;4 25E. 
�CD989?<FP CGFP, CDB=89AAO= F9?B@ ;4 QFB 6D9@S. 
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4. �4>BA 86<:9A<S >B?9E4, φ = 0,3 ? t 3 . �CD989?<FP G7?B6GR E>BDBEFP 6D4M9A<S 

>B?9E4 6 @B@9AF t = 5 E : 
5.  4EEK<F4FP EG@@G CDB9>J<= 6E9I E<? E<EF9@O A4 BEP �G, 9E?< F] = 10 kH; F2 = 15,6 

>�; F; = 8 >�; F4 = 24 >� (B>DG7?<FP 8B J9?B7B K<E?4): 
 

�D<@9D Q>;4@9A4F<BAAB7B 5<?9F4 

 

Э>;4@9A4F<BAAO= 5<?9F №1 

1.  4;89? ><A9@4F<>4 

2. �9E4A<G9E><9 C9D984G< 

3.  4EEG<F4FP EG@@G CDB9>F<= 6E9E E<? E<EF9@O A4 BEP �G, 9E?< F] = 10 kH;F2 = 

15,6 >�; F; = 8 >�; F4 = 24 >� (B>DG7?<FP 8B F9?B7B G<E?4): 

 

 

Э>;4@9A4F<BAAO= 5<?9F №2 

1. �DB9>F<я E<?O A4 BEP. 
2. !>BDBEFP < GE>BD9A<9 FBG>< CD< 86<:9A<< CB B>DG:ABEF<. 

3. "9?B, 86<74яEP <; EBEFBяA<я CB>Bя D46ABGE>BD9AAB, 8BEF<7?B E>BDBEF< v = 50 @/E 
;4 25E. �CD989?<FP CGFP, CDB=89AAO= F9?B@ ;4 QFB 6D9@я. 

 

 

&8?>2O5 :@8B5@88 >F5=:8 AD>@<8@>20==>AB8 :><?5B5=F89 

 

КD<F9D<< BF9A>< 8?я CDB6989A<я Q>;4@9A4 CB 8<EF<C?<A9 «"9EA<G9E>4я @9E4A<>4» 

�J9A>4 «5» �5GK4RM<=ES BE6B<? 90-100% BJ9A<649@B= >B@C9F9AJ<<, G@99F E6S;O64FP 

F9BD<R E CD4>F<>B=, CD<@9ASFP CB?GK9AAO= CD4>F<K9E><= BCOF, 4A4?<;<DB64FP, 89?4FP 

6O6B8O, CD<A<@4FP E4@BEFBSF9?PAO9 D9L9A<S 6 >BA>D9FAB= E<FG4J<<, 6OE>4;O64FP < 

B5BEAB6O64FP E6B< EG:89A<S. �9@BAEFD<DG9F G@9A<9 69EF< 59E98O, >BAEG?PF<DB64FP 7D4:84A, 
6OIB8<FP <; >BAH?<>FAOI E<FG4J<=. �?4899F A46O>4@< D45BFO E ABD@4F<6AO@< 8B>G@9AF4@<. 
�?4899F C<EP@9AAB= < GEFAB= >B@@GA<>4J<9=, ?B7<K9E><@ <;?B:9A<9@ BF69F4. 

�J9A>4 «4» �5GK4RM<=ES BE6B<? 70-80% BJ9A<649@B= >B@C9F9AJ<<, G@99F CD<@9ASFP 

F9BD9F<K9E><9 ;A4A<S < CB?GK9AAO= CD4>F<K9E><= BCOF 6 D9L9A<< CD4>F<K9E>B= E<FG4J<<. 
#@9?B D45BF49F E ABD@4F<6AO@< 8B>G@9AF4@<. #@99F 4D7G@9AF<DB64FP E6B< 6O6B8O < 

CD<A<@4FP E4@BEFBSF9?PAO9 D9L9A<S, AB 
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A 

8BCGE>49F BF89?PAO9 A9FBKABEF<, >4> CB EB89D:4A<R, F4> < CB G@9A<S@, A46O>4@ D45BFO E 

ABD@4F<6AB-CD46B6B= 8B>G@9AF4J<9=. 
�J9A>4 «3» �5GK4RM<=ES BE6B<? 60-69% BJ9A<649@B= >B@C9F9AJ<<, CB>4;O649F 

G8B6?9F6BD<F9?PAO9 ;A4A<S BEAB6AOI 6BCDBEB6 CDB7D4@@AB7B @4F9D<4?4, G@9A<S 

4A4?<;<DB64FP, 89?4FP 6O6B8O 6 GE?B6<SI >BA>D9FAB= E<FG4J<BAAB= ;484K<. �;?4749F D9L9A<9 
CDB5?9@O A98BEF4FBKAB CB?AB, A9CBE?98B64F9?PAB, 8BCGE>49F A9FBKABEF<. �4FDG8AS9FES 

8B>4;4F9?PAB B5BEAB6O64FP E6B< EG:89A<S. 
�J9A>4 «2» �5GK4RM<=ES A9 B6?489? BJ9A<649@B= >B@C9F9AJ<9=, A9 D4E>DO649F 

EGMABEFP CBEF46?9AAB= CDB5?9@O. �9 G@99F CD<@9ASFP F9BD9F<K9E><9 ;A4A<S 6 D9L9A<< 
CD4>F<K9E>B= E<FG4J<<. �BCGE>49F BL<5>< 6 CD<A<@49@B@ D9L9A<<, 6 D45BF9 E 
ABD@4F<6AO@< 8B>G@9AF4@<, A9G69D9AAB B5BEAB6O649F CB?GK9AAO9 D9;G?PF4FO. �4F9D<4? 

<;?4749FES A9?B7<KAB, 59EE<EF9@AB, A98BEF4FBKAB 7D4@BFAB. 
 

5. ����!�/ ��/ "*�!�� ��%*�#��!/ 

5.1 #5@5G5=P 7040=89 4;S ?@>2545=8S B5:CI53> :>=B@>;S 

"9>GM<= >BAFDB?P CDB6B8<FES 6 HBD@9 6OCB?A9A<S F9EFB6OI ;484A<=, ;4M<FO BFK9FB6 

CB ?45BD4FBDAO@ < CD4>F<K9E><@ ;4ASF<S@ CBE?9 <;GK9A<S F9>GM9= F9@O, D4;89?4. 
"9EFB6O9 ;484A<S 6IB8<F 6 EBEF46 HBA84 BJ9ABKAOI ED98EF6 < CD98A4;A4K9AO 8?S 

F9>GM97B >BAFDB?S < BJ9A>< ;A4A<= < G@9A<= 4FF9EFG9@OI, CB EBBF69FEF6GRM<@ 

>BAFDB?<DG9@O@ >B@C9F9AJ<S@, CB CDB7D4@@9 GK95AB= 8<EJ<C?<AO «"9IA<K9E>4S @9I4A<>4». 

5.1.1 "9EFB6O9 ;484A<S 6IB8<F 6 EBEF46 HBA84 BJ9ABKAOI ED98EF6 < CD98A4;A4K9AO 
8?S F9>GM97B >BAFDB?S < BJ9A>< ;A4A<= < G@9A<= 4FF9EFG9@OI, CB EBBF69FEF6GRM<@ 

>BAFDB?<DG9@O@ >B@C9F9AJ<S@, CB CDB7D4@@9 GK95AB= 8<EJ<C?<AO «"9IA<K9E>4S @9I4A<>4» 

 

�D<@9D F9EFB6OE ;484A<= 
1. К4><@ GD46A9A<9@ D46AB69E<S E?98G9F 6BECB?P;B64FPES, KFB5O ED4;G A4=F< �А, 

;A4S F, q, a. 

 

4)  F>x = 0; 5)  F>y = 0; 6) ma Fk  = 0; 7) mc Fk  = 0. 

2. #E?B6<9 CDBKABEF< CD< >DGK9A<< 

 

4)  
 M 

 

 

wz 

5)   
N 

 

 

6)   
  T  

 

wp 
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7)  

 

 

ma

x 

 max  

 

wp 

8)   
  Tl   

  

G Ip 

 

3. #E?B6<9 CDBKABEF< CD< <;7<59 
 

4)   
M 

 y  

 

Iz 

5)   
M

 

wz 

 

 
6)  

 

T   

wp 

7)   
N 

 

 
A 

8)  
 

ma

x 

 
Mmax   

Wz 

4. К4>B9 <; E9K9A<< B8<A4>B6B= C?BM48< CDBKA99 CD< <;7<59 54?><? 

4) 86GF46DB6B9 

5) CDS@BG7B?PAB9 
6) >648D4FAB9 
7) >DG7?B9 

 

5. �4?O D98G>FBDB6, >4> CD46<?B, <ECOFO64RF 89HBD@4J<< 

4) <;7<54 < >DGK9A<S 

5) E?B:AB7B <;7<54 
6) 6A9J9AFD9AAB7B D4EFS:9A<S 

7) >DGK9A<S 

8) <;7<54 
 

6. К<A9@4F<>4 - QFB D4;89? @9I4A<><, 6 >BFBDB@ <;GK49FES &.@4F9D<4?PAB= FBK><, 
F69D8B7B F9?4 59; GK9F4 89=EF6GRM<I E<? 

 

7. КBFBD4S <; A<:9C9D9K<E?9AAOI @9I4A<K9E><I C9D984K B5?4849F A4<@9APL<@ 

К��? 
4) J9CA4S; 5) ;G5K4F4S; 6) K9D6SKA4S; 7) D9@ѐAA4S. 

 

�DB69D>4 F9EFB6 CDB6B8<FPES CB ABD@4F<6AB= L>4?9: 90-100 % 

CD46<?PAOI BF69FB6 – BJ9A>4 «BF?<KAB»; 

75-90% CD46<?PAOI BF69FB6 – BJ9A>4 «IBDBLB»; 
60-75% CD46<?PAOI BF69FB6 – BJ9A>4 «G8B6?9F6BD<F9?PAB». 

 

5.1.2 �4M<F4 BFK9FB6 CB CD4>F<K9E><@ ;4ASF<S@ CDB6B8<FES CB L>4?9 
«;4KF9AB», «A9 ;4KF9AB». 

 

КD<F9D<< BF9A><: 
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«З4GF9AB» CB?GK49F B5GK4RM97BES, >BFBDO= CDB89@BAEFD<DB64? 8BEF4FBKAO9 ;A4A<S 

CB F9@9 ?45BD4FBDAB=, CD4>F<K9E>B= D45BF9 6 CD989?4I 6OCB?AS9@B= F9@O. �BCGE>4RFES 
A9>BFBDO9 A9FBKABEF< 6 <;?B:9A<< BF69FB6 A4 CBEF46?9AAO9 6BCDBEO. 

«�9 ;4GF9AB» EF46<FES 6 FB@ E?GK49, 9E?< BF69FO A4 6BCDBEO A9 D4E>DOFO < 8BCGM9AO 

CD<AJ<C<4?PAO9 BL<5>< 6 <;?B:9A<< @4F9D<4?4. 

5.2 #5@5G5=P 7040=89 4;S ?@>2545=8S @C156=>3> :>=B@>;S 
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 G59:AO= >BAFDB?P CDB6B8<FES 6 HBD@9 6OCB?A9A<S F9EFB6OI ;484A<= CBE?9 <;GK9A<S 
F9>GM9= F9@O, D4;89?4. 

5.2.1 "9EFB6O9 ;484A<S 6IB8<F 6 EBEF46 HBA84 BJ9ABKAOI ED98EF6 < CD98A4;A4K9AO 
8?S F9>GM97B >BAFDB?S < BJ9A>< ;A4A<= < G@9A<= 4FF9EFG9@OI, CB EBBF69FEF6GRM<@ 

>BAFDB?<DG9@O@ >B@C9F9AJ<S@, CB CDB7D4@@9 GK95AB= 8<EJ<C?<AO «"9IA<K9E>4S @9I4A<>4». 
 

�D<@9D F9EFB6OE ;484A<= 

$а745? 1. &5BD5F8G5E>ая @5хаA8>а 
 

1. К4><9 GD46A9A<S D46AB69E<S J9?9EBB5D4;AB <ECB?P;B64FP 8?S BCD989?9A<S 

A9<;69EFAB= E<?O? 

 

4)   Fkx  =0; 5)   Fky  =0; 6)  MB  =0; 7)  M A =0. 

2. �4=F< @B@9AF CD<EB98<A9AAB= C4DO CD< C9D9ABE9 E<?O F 6 FBK>G В 

4) � >�∙@; 5) 45 >�∙@; 6) 15 >�∙@; 7) 6 >�∙@. 
 

3.  �4>BA 86<:9A<S >B?9E4, φ = 0,32 ? t 3 . �CD989?<FP G7?B6GR E>BDBEFP 6D4M9A<S 
>B?9E4 6 @B@9AF t = 5 E : 
4) 24 D48/E; 5)  15. 8 D48/E; 6) 75,4 D48/E; 7) 13 1.2 D48/E. 

 

4. "9?B, 86<74SEP <; EBEFBSA<S CB>BS D46ABGE>BD9AAB, 8BEF<7?B E>BDBEF< V = 50 @/E ;4 
25E. �CD989?<FP CGFP, CDB=89AAO= F9?B@ ;4 QFB 6D9@S: 

4) S=125@; 5) S= 625@; 6) S= 1250@; 7) S= 1450@. 
 

5. КB?9EB 6D4M49FES E K4EFBFB= n = 250 B5/@<A. �CD989?<FP CB?AB9 GE>BD9A<9 FBK9> A4 B5B89 >B?9E4 
r = 0,8 @ 

4) 20,8 @/E2 5) 547 @/E2; 6) 12,5@/E2; 7) 4620 @/E2. 
 

6. "BK>4 � 86<:9FES D46AB@9DAB CB >D<6B= D48<GE4 7. �O5D4FP A4CD46?9A<9 E<?O <A9DJ<< 

 

$а745? 2. %BCDBF8в?5A85 @аF5D8а?Bв 
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W 

1. #E?B6<9 CDBKABEF< CD< D4EFS:9A<< (E:4F<<) ;4C<EO649FES 6 6<89 

4) 
 

 

ma

x 

 ; 5)  
 

ma

x 

 
Nmax  

 

Wz 

6) 
 

 

ma

x 

 T 
  

wp 

7)   
Nmax  

 

8)   
N  M 

  

max A 
A wZ 

2. #E?B6<9 CDBKABEF< CD< >DGK9A<< 

4)   
M

 

wz 

 

 
5)   

N 
 

 
A 

6)   
T

 

wp 

7)
 

 

 

ma

x 

 max  

 

wp 

8)   
  Tl   

  

G Ip 

3.  К4>B9 <; E9K9A<< B8<A4>B6B= C?BM48< 
CDBKA99 CD< <;7<59 54?><? 4)86GF46DB6B9 5) CDS@BG7B?PAB9 
6) >648D4FAB9 7) >DG7?B9 

 

4. #E?B6<9 CDBKABEF< CD< <;7<59 
 

4)   
M 

 y  

 

Iz 

5)   
M

 

wz 

 

 
6)  

 

T  

 

wp 

7)   
N 

  
A 

8) max  
Mmax   

z 
 

$а745? 3. Д5Fа?8 @аH8A 

1. КBFBDO= <; C9D9K<E?9AAOI A<:9 >D<F9D<96 D45BFBECBEB5ABEF< 89F4?9= @4L<A 

S6?S9FES 7?46AO@? 
4) CDBKABEFP; 5) EF4A84DF<;4J<S; 
6) <;ABEBEFB=>BEFP; 7) :ѐEF>BEFP. 

2. КBFBD4S <; A<:9C9D9K<E?9AAOI @9I4A<K9E><I C9D984K BFABE<FES > C9D984K4@ 

;4J9C?9A<9@? 

4) ;G5K4F4S; 5) D9@ѐAA4S; 6) HD<>J<BAA4S. 
3. КBFBD4S <; A<:9C9D9K<E?9AAOI @9I4A<K9E><I C9D984K BFABE<FES > C9D984K4@ E 
7<5>B= E6S;PR? 

4) HD<>J<BAA4S; 5) K9D6SKA4S; 6) ;G5K4F4S; 7) D9@ѐAA4S. 
4. КBFBD4S <; A<:9C9D9K<E?9AAOI @9I4A<K9E><I C9D984K B5?4849F A4<@9APL<@ К��? 

4) J9CA4S; 5) ;G5K4F4S; 6) K9D6SKA4S; 7) D9@ѐAA4S. 
5. КBFBDO= <; A<:9C9D9K<E?9AAOI C4D4@9FDB6 CD<6B84 @B:AB G69?<K<FP E CB@BMPR 
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D98G>FBD4? 
4) @BMABEFP; 5) K4EFBFG 6D4M9A<S 64?B6; 
6) >DGFSM<9 @B@9AFO A4 64?4I; 7) К��. 

6. КBFBD4S <; A<:9C9D9K<E?9AAOI @9I4A<K9E><I C9D984K B59EC9K<649F C?46ABEFP < 

59ELG@ABEFP D45BFO, 5B?PL<9 C9D984FBKAO9 K<E?4 CD<6B84, 6B;@B:ABEFP E4@BFBD@B:9A<S? 

4) D9@ѐAA4S; 5) K9D6SKA4S; 6) J9CA4S; 7) ;G5K4F4S. 



17 
 

7. �CD989?<FP A4CDS:9A<9 6 E64DAB@ EB98<A9A<<. �4F9D<4? – EF4?P !F3, E64D>4 DGKA4S EB 

EC?BLAO@ CDB64DB@ 6EFO>, A47DG;>4 EF4F<K9E>4S. F = 5 >�, b = 200 @@,  = 10 @@. 

 

4) 2 ��4 5) 2,5��4 6) 5 ��4 7) 10 ��4 
8. �?S EA<:9A<S K97B E64DAO9 L6O 6OCB?ASRF CD9DO6<EFO@<? 

1) A9D46AB@9DABEF< A4CDS:9A<=; 2) EFB<@BEF<; 3) FDG8B9@>BEF<. 
9. �B >BFBDO@ A4CDS:9A<S@ E?98G9F 69EF< D4EKѐF A4 CDBKABEFP ;4>?ѐCBKAO9 

EB98<A9A<S? 

1) D4EFS:9A<S; 2) E:4F<S; 3) <;7<54; 4) E@SF<S. 

�DB69D>4 F9EFB6 CDB6B8<FPES CB ABD@4F<6AB= L>4?9: 90-100 % 

CD46<?PAOI BF69FB6 – BJ9A>4 «BF?<KAB»; 

75-90% CD46<?PAOI BF69FB6 – BJ9A>4 «IBDBLB»; 
60-75% CD46<?PAOI BF69FB6 – BJ9A>4 «G8B6?9F6BD<F9?PAB». 

 

6. �" #���& &�%&"�/) ����!�� ��/ #$"��$�� "%&�&"+!/) �!�!�� 

"� 1 �O18@0BP A?>A>1O @5H5=8S 7040G ?@>D5AA8>=0;P=>9 45SB5;P=>AB8, 
?@8<5=8B5;P=> : @07;8G=O< :>=B5:AB0< 

 

1. К4><9 GD46A9A<S D46AB69E<S J9?9EBB5D4;AB <ECB?P;B64FP 

8?S BCD989?9A<S A9<;69EFAB= E<?O? 

 

4)   Fkx  =0;  5)   Fky  =0; 6)  M B  =0;  7)  M A =0. 

 

 

3 

2. �B ;484AAB@G ;4>BAG 6D4M9A<S D97G?SFBD4 ϕ =  (1 +2t). 

�CD989?<FP 6<8 86<:9A<S: 
4)  46AB@9DAB9; 5)  46ABGE>BD9AAB9; 6)  46AB;4@98?9AAB9; 7) 
�9D9@9AAB9. 

 

0 

3. КBFBDO= <; C9D9K<E?9AAOI A<:9 >D<F9D<96 

D45BFBECBEB5ABEF< 89F4?9= @4L<A S6?S9FES 7?46AO@? 

4) CDBKABEFP; 5) EF4A84DF<;4J<S; 6) <;ABEBEFB=>BEFP; 
7) :ѐEF>BEFP. 

 

0 
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4. КBFBD4S <; A<:9C9D9K<E?9AAOI @9I4A<K9E><I C9D984K 

B5?4849F A4<@9APL<@ К��? 
4) J9CA4S; 5) ;G5K4F4S; 6) K9D6SKA4S; 7) D9@ѐAA4S. 

 

2 

5. К<A9@4F<>4 - QFB D4;89? @9I4A<><, 6 >BFBDB@ <;GK49FES 

&.@4F9D<4?PAB= FBK><, F69D8B7B F9?4 59; GK9F4 89=EF6GRM<I E<? 

42865=85 

6. �D< D4EFS:9A<< < E:4F<< 6 E9K9A<SI 5DGE4 6B;A<>49F 
FB?P>B B8<A 6AGFD9AA<= E<?B6B= H4>FBD - & E<?4 Nz 

?@>4>;P=0S 

7.  4EEK<F4FP EG@@G CDB9>J<= 6E9I E<? E<EF9@O A4 BEP �G, 9E?< 

F] = 10 KH;F2 = 15,6 К�; F; = 8 >�; F4 = 24 >� (B>DG7?<FP 8B 

J9?B7B K<E?4): 

 

 

24:! 

8. �4>BA 86<:9A<S >B?9E4, φ = 0,3 ? t 3 . �CD989?<FP G7?B6GR 

E>BDBEFP 6D4M9A<S >B?9E4 6 @B@9AF t = 5 E : 
70,7A-1 

 

 

"� 2 "ACI5AB2;SBP ?>8A:, 0=0;87 8 8=B5@?@5B0F8R 8=D>@<0F88, =5>1E>48<>9 4;S 
2O?>;=5=8S 7040G ?@>D5AA8>=0;P=>9 45SB5;P=>AB8 

1. "9?B 86<:9FES D46AB@9DAB CDS@B?<A9=AB, F.9. A4IB8<FES 6 

D46AB69E<<. '9@G D46AO 7?46AO= 69>FBD < 7?46AO= @B@9AF? 
4) F = 0; M  0; 5) F  0; M  =0; 6) F  0; M  ≠0; 

7) F = 0; M  =0. 

 

3 
 

2. !F4F<>4- D4;89? @9I4A<><, 6 >BFBDB@ <;GK4RFES GE?B6<S &. 
@9I4A<K9E><I E<EF9@ CB8 89=EF6<9@ CD<?B:9AAOI > A<@ E<? < 

6B;A<>L<I @B@9AFB6. 

 

@02=>25A8S 
 

3. �B 7D4H<>G E>BDBEF9= BCD989?<FP 6<8 86<:9A<S A4 GK4EF>9 3 : 

 

 

 

$02=>70<54;5==>5 
 

4. К4>B9 <; E9K9A<< B8<A4>B6B= C?BM48< CDBKA99 CD< <;7<59 
54?><? 
4)86GF46DB6B9 5) CDS@BG7B?PAB9 
6) >648D4FAB9  7) >DG7?B9 

 

0 
 

5. КBFBD4S <; A<:9C9D9K<E?9AAOI @9I4A<K9E><I C9D984K 

BFABE<FES > C9D984K4@ ;4J9C?9A<9@? 

4) ;G5K4F4S; 5) D9@ѐAA4S; 6) HD<>J<BAA4S. 

 

0 
 

6. КBFBD4S <; A<:9C9D9K<E?9AAOI @9I4A<K9E><I C9D984K 

B59EC9K<649F C?46ABEFP < 59ELG@ABEFP D45BFO, 5B?PL<9 
C9D984FBKAO9 K<E?4 CD<6B84, 6B;@B:ABEFP E4@BFBD@B:9A<S? 

4) D9@ѐAA4S; 5) K9D6SKA4S; 6) J9CA4S; 7) ;G5K4F4S. 

 
 

1 
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"� 4 $01>B0BP 2 :>;;5:B825 8 :><0=45, QDD5:B82=> 2708<>459AB2>20BP 
A :>;;530<8, @C:>2>4 

 

7. КBFBD4S <; A<:9C9D9K<E?9AAOI @9I4A<K9E><I C9D984K 

BFABE<FES > C9D984K4@ E 7<5>B= E6S;PR? 
4) HD<>J<BAA4S; 5) K9D6SKA4S; 6) ;G5K4F4S; 7) D9@ѐAA4S. 

 

3 
 

 

1. �O5D4FP 6OD4:9A<9 8?S D4EK9F4 CDB9>J<< E<?O F3 A4 BEP �E 

 

4) F3 cos30°; 5) Fcos60°; 6) -F3 cos 60°; 7) F3sin 120°. 

 
 

0 

 

2. "BK>4 � 86<:9FES D46AB@9DAB CB >D<6B= D48<GE4 7. �O5D4FP 
A4CD46?9A<9 E<?O <A9DJ<< 

 

 
 

 
 

2 

 

3. �B >BFBDO@ A4CDS:9A<S@ E?98G9F 69EF< D4EKѐF A4 

CDBKABEFP ;4>?ѐCBKAO9 EB98<A9A<S? 
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