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#DB?9F, L, 

@ 

%FD9?4 
CB8N9@4, f, @ 

 4F9D<4? 4D><, 
 >?4EE 59FBA4 

%9K9A<9, E@ 

4D>< ;яFя:>< 

48 15 �/5, �25 �DGE 40I120 &DG54 59ELB6A4я 
7BDяK9>4F4A4я 
550I75 

 

$4EK9FAB-7D4H<K9E>4я D45BF4 – 6OCB?A9A<9 <A8<6<8G4?PAB7B ;484A<я CB 
@B89?<DB64A<R C?BE><I >BAEFDG>J<= (54?>4, D4@4, H9D@4, 4D>4). &D95G9FEя BHBD@<FP 
CDBJ9EE @B89?<DB64A<я < CDB4A4?<;<DB64FP D9;G?PF4FO EF4F<K9E>B7B D4EK9F4 6 HBD@9 
CBяEA<F9?PAB= ;4C<E><. 
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&5AB>2O5 2>?@>AO ?> <>4C;R 1 
 >45;8@>20=85 <=>3>?@>;5B=OE 10;>: 

�O59D<F9 B8<A CD46<?PAO= 64D<4AF: 
1. �4>B= K<E?9AAO= @9FB8 D94?<;B64A 6 D4EK9FAB@ CDB7D4@@AB@ >B@C?9>E9 ��$� 

+ @9FB8 >BA9KAOI Q?9@9AFB6 
 @9FB8 >BA9KAOI D4;ABEF9= 

 @9FB8 A4<@9APL<I >648D4FB6 
 @9FB8 <F9D4J<< 

2. '>4:<F9 CD<;A4> EI9@O CD< @B89?<DB64A<< 54?>< 

1 < 3 
 +2 

3 

4 

3. '>4:<F9 CBE?98B64F9?PABEFP >B@4A8 CD< @B89?<DB64A<< 54?>< 

!I9@4 – КBDD9>F<DB6>4 - �B546<FP Q?9@9AF 

�B546<FP Q?9@9AF - �B546<FP EF9D:9AP 

+!I9@4 – КBDD9>F<DB6>4 - �B546<FP G;9? 
!I9@4 – !B;84A<9 - �4?>< 

4. %>B?P>B D9:<@B6 6 #� ��$� 

1 

2 

 +3 

4 

5. '>4:<F9 A4CD46?9A<9 E6я;9= CD< @B89?<DB64A<< L4DA<DAB-A9CB86<:AB= BCBDO G 
54?>< 

Y, X 

 X, Y 

+X, Z 

UY 

6. '>4:<F9 A4CD46?9A<9 E6я;9= CD< @B89?<DB64A<< L4DA<DAB-CB86<:AB= BCBDO G 54?>< 

UY 

+Z 

X, Y 

Y, X 

7. '>4:<F9 A4CD46?9A<9 E6я;9= CD< @B89?<DB64A<< :9EF>B= ;489?>< G 54?>< 

Z, UX 

+X , Z, UY 

X, Y, UX 

Y, X, Z 

8. '>4:<F9 CBE?98B64F9?PABEFP >B@4A8 8?я 6<;G4?<;4J<< 66B8<@B= <AHBD@4J<< 
 

+"CJ<< – (?47< D<EB64A<я - #B>4;4FP 
�<8 – �BEEF4AB6?9A<9 >BAEFDG>J<< 

%I9@4 – �BDD9>F<DB6>4 EI9@O – 'C4>B6>4 EI9@O 

">AB – 'CBDя8BK<FP 6E9 
9. #D< @B89?<DB64A<< L4DA<DB6 BA< CD<E64<64RFEя: 

G;?4@ 

Q?9@9AF4@ 

G;?4@ BFABE<F9?PAB 7?B54?PAB= E<EF9@O >BBD8<A4F 
+ Q?9@9AF4@ BFABE<F9?PAB @9EFAB= E<EF9@O >BBD8<A4F 
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10. �4><9 4>F<6<;<DGRFEя A4CD46?9A<я CD< @B89?<DB64A<< L4DA<DB6 6 54?>4I 
X1 

Z1 

+UY 

UX 

11. �4><9 C4D4@9FDO ;484RFEя CD< A4;A4K9A<< :9EF>BEF< :9?9;B59FBAAO@ Q?9@9AF4@ 

@B8G?P GCDG7BEF<, @B@9AF <A9DJ<<, CBC9D9KAB9 E9K9A<9 
@B8G?P GCDG7BEF<, @B@9AF <A9DJ<<, CBC9D9KAB9 E9K9A<9, G89?PAO= 69E @4F9D<4?4 

+@B8G?P GCDG7BEF<, CBC9D9KAB9 E9K9A<9, G89?PAO= 69E @4F9D<4?4 
@B@9AF EBCDBF<6?9A<я, @B@9AF <A9DJ<<, CBC9D9KAB9 E9K9A<9, G89?PAO= 69E 

@4F9D<4?4 
12. �4><9 C4D4@9FDO ;484RFEя CD< A4;A4K9A<< :9EF>BEF< EF4?PAO@ Q?9@9AF4@ 

@B8G?P GCDG7BEF<, @B@9AF <A9DJ<<, CDBH<?P, EBDF4@9AF 
+CDBH<?P, EBDF4@9AF 
CDBH<?P, EBDF4@9AF, G89?PAO= 69E 
@B8G?P GCDG7BEF<, EF4F<K9E><= @B@9AF, CDBH<?P, EBDF4@9AF 

13. �4><9 C4D4@9FDO ;484RFEя CD< A4;A4K9A<< :9EF>BEF< 89D96яAAO@ Q?9@9AF4@ 

@B8G?P GCDG7BEF<, @B@9AF <A9DJ<<, CBC9D9KAB9 E9K9A<9 
@B8G?P GCDG7BEF<, @B@9AF <A9DJ<<, CBC9D9KAB9 E9K9A<9, G89?PAO= 69E @4F9D<4?4 

+@B8G?P GCDG7BEF<, CBC9D9KAB9 E9K9A<9, G89?PAO= 69E @4F9D<4?4 
@B@9AF EBCDBF<6?9A<я, @B@9AF <A9DJ<<, CBC9D9KAB9 E9K9A<9, G89?PAO= 69E 

@4F9D<4?4 
14. '>4:<F9 69?<K<AG G89?PAB7B 69E4 Fя:9?B7B :9?9;B59FBA4, >!/@3 

15  

+25  

35 

6 

15. '>4:<F9 69?<K<AG G89?PAB7B 69E4 8D969E<AO, >!/@3 

8  

5  

35 

+6 

16. '>4:<F9 G89?PAO= 69E EF4?<, >!/@3 

+78,5  

25  

35 

6 

17. '>4:<F9 69?<K<AG @B8G?я GCDG7BEF< 59FBA4 >?4EE4 �30 
+3,25I107 >#4 
3,25I108 >#4 
3,25I10-7 >#4 
3,25I10-8 >#4 

18. '>4:<F9 69?<K<AG @B8G?я GCDG7BEF< 8D969E<AO �, >#4 
1I10-7 

1I108 

1I10-8 

+1I107 

19. �4><9 ;46B8яF C4D4@9FDO CD< HBD@<DB64A<< D4EK9FAOI EBK9F4A<= A47DG;B> ($%!) 
>BQHH<J<9AF A489:ABEF< CB A4;A4K9A<R 

+>BQHH<J<9AF A489:ABEF< CB A47DG;>9 
>BQHH<J<9AF GEFB=K<6BEF< 

>BQHH<J<9AF EBK9F4A<= 
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20. +9@G D469A >BQHH<J<9AF A489:ABEF< CB A47DG;>9 8?я :9?9;B59FBAAOI >BAEFDG>J<= 

1,0 

+1,1 

1,2 

1,4 

 

 >45;8@>20=85 <=>3>?@>;5B=OE @0< 

�O59D<F9 B8<A CD46<?PAO= 64D<4AF: 
1. '>4:<F9 CD<;A4> EI9@O CD< @B89?<DB64A<< D4@O 

1 <?< 3 
1 <?< 4 

+2 

5 

2. '>4:<F9 CBE?98B64F9?PABEFP >B@4A8 CD< @B89?<DB64A<< D4@O 

!I9@4 – !B;84A<9 – !B;84A<9 >BAFGDB6 
!I9@4 – КBDD9>F<DB6>4 - �B546<FP Q?9@9AF 

!I9@4 – !5BD>4 – !5BD>4 EI9@ 

+!I9@4 – !B;84A<9 –  97G?яDAO9 HD47@9AFO < E9F< 

3. '>4:<F9 AB@9D EA97B6B7B D4=BA4 8?я 7. �BEFDB@O 

I 

II 

III 

+IV 

4. '>4:<F9 AB@9D 69FDB6B7B D4=BA4 8?я 7. �BEFDB@O 

+I 

II 

III 

IV 

5. '>4:<F9 69?<K<AG EA97B6B= A47DG;>< A4 7BD<;BAF4?PAGR CB69DIABEFP ;9@?< 8?я 7. 
�BEFDB@O, >#4 

2,6 

1,2 

1,8 

+2,4 

6. '>4:<F9 ABD@4F<6AB9 ;A4K9A<9 69FDB6B7B 846?9A<я 8?я 7.�BEFDB@O, >#4 
0,2 

+0,23 

0,25 

0,3 

7. �4><9 C9D9@9M9A<я D4;D9L9AO 6B 6D9;4AAOI L4DA<D4I D<79?9= D4@? 
+UY 

UX 

X, Z 

UZ 

8. �4>B= D4EK9F 6OCB?AяRF CB C9D6B= 7DGCC9 CD989?PAOI EBEFBяA<= 

A4 CDBKABEFP 
+A4 CDBKABEFP < GEFB=K<6BEFP 
A4 89HBD@4J<< 

A4 GEFB=K<6BEFP < 89HBD@4J<< 

9. �4>B= D4EK9F 6OCB?AяRF CB 6FBDB= 7DGCC9 CD989?PAOI EBEFBяA<= 
A4 CDBKABEFP 
A4 CDBKABEFP < GEFB=K<6BEFP 



 19 

+A4 89HBD@4J<< 

A4 GEFB=K<6BEFP < 89HBD@4J<< 
10. �4><9 A47DG;>< HBD@<DGRF 8?я D4EK9F4 CB C9D6B= 7DGCC9 CD989?PAOI EBEFBяA<= 

ABD@4F<6AO9 
+D4EK9FAO9 
CBEFBяAAO9  
6D9@9AAO9 

11. �4><9 A47DG;>< HBD@<DGRF 8?я D4EK9F4 CB 6FBDB= 7DGCC9 CD989?PAOI EBEFBяA<= 

+ABD@4F<6AO9 
D4EK9FAO9 
CBEFBяAAO9  
6D9@9AAO9 

12. �4><9 C4D4@9FDO CD98EF46?9AO 6 <AF9D4>F<6AOI F45?<J4I CD< 6O6B89 6AGFD9AA<I 
E<?B6OI H4>FBDB6, 6B;A<>4RM<I 6 CBC9D9KAOI E9K9A<яI Q?9@9AFB6? 

+N, M, Q, F<C >BA9KAB7B Q?9@9AF4, AB@9D Q?9@9AF4 
N, M, Q 

N, M, Q, CBC9D9KAB9 E9K9A<9 
N, M, Q, CBC9D9KAB9 E9K9A<9, AB@9D Q?9@9AF4 

13. �4><9 A9B5IB8<@B 4>F<6<;<DB64FP >B@4A8O, 9E?< CBE?9 >B@4A8O �<8 – (D47@9AF4J<я 
<; D45BK97B B>A4 CDBC4?B <;B5D4:9A<9 @B89?< 

�<8 - �9D9D<EB64FP 

+�<8 – �BEEF4AB6?9A<9 >BAEFDG>J<< 

�<8 – �EIB8AO= D4;@9D 

�<8 – �DB9>J<я A4 CDB<;6B?PAGR C?BE>BEFP 
14. #D46<?B ;A4>B6 CD< ;484A<< A47DG;B>. 

+#B?B:<F9?PAB9 ;A4K9A<9 @B@9AF4 EBBF69FEF6G9F 6D4M9A<R CB K4EB6B= EFD9?>9, 9E?< 
E@BFD9FP E >BAJ4 BE<. 

#B?B:<F9?PAB9 ;A4K9A<9 @B@9AF4 EBBF69FEF6G9F 6D4M9A<R CB K4EB6B= EFD9?>9, 9E?< 
E@BFD9FP E A4K4?4 BE<. 

#B?B:<F9?PAB9 ;A4K9A<9 E<?O EBBF69FEF6G9F 89=EF6<R 68B?P BE<. 
"FD<J4F9?PAB9 A4CD46?9A<9 ;484AAB7B E@9M9A<я EBBF69FEF6G9F 89=EF6<R CB 

A4CD46?9A<R BE<. 
15. �4><9 >B@4A8O 84RF 6B;@B:ABEFP >BDD9>F<DB6>< D4EK9FAB= EI9@O 

+� D9:<@9 «$4EK9FA4я EI9@4» �O5BD – �AHBD@4J<я B5 G;?9 <?< Q?9@9AF9 
� D9:<@9 «$9;G?PF4FO D4EK9F4» �O5BD – �AHBD@4J<я B5 G;?9 <?< Q?9@9AF9 
!I9@4 - КBDD9>F<DB6>4 

�<8 - �9D9D<EB64FP 

16.  '>4:<F9 A4CD46?9A<9 E6я;9= CD< @B89?<DB64A<< L4DA<DAB-A9CB86<:AB= BCBDO G 
EFB=>< D4@O 

Y, X 

X, Y 

+X, Z 

UY 

17. '>4:<F9 A4CD46?9A<9 E6я;9= CD< @B89?<DB64A<< L4DA<DAB-CB86<:AB= BCBDO G 
EFB=>< D4@O 

Z, X 

X, Y 

+Z 

UY 

18. '>4:<F9 A4CD46?9A<9 E6я;9= CD< @B89?<DB64A<< :9EF>B= ;489?>< G EFB=>< D4@O 

Y, X, UY 

X, Y, UX 
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 +X, Z, UY 

X, Z, UZ 

19. +9@G D469A >BQHH<J<9AF A489:ABEF< CB A47DG;>9 8?я EA974 
1,05 

1,1 

1,2 

+1,4 

20. +9@G D469A >BQHH<J<9AF A489:ABEF< CB A47DG;>9 8?я 69FD4 
1,05 

1,1 

1,2 

+1,4 

 >45;8@>20=85 D5@< 

�O59D<F9 B8<A CD46<?PAO= 64D<4AF: 
1. '>4:<F9 CD<;A4> EI9@O CD< @B89?<DB64A<< H9D@O 

1 <?< 3 
1 <?< 4 

+2 

5 

2.  '>4:<F9 CBE?98B64F9?PABEFP >B@4A8 CD< @B89?<DB64A<< H9D@O 

!I9@4 – !B;84A<9 –  97G?яDAO9 HD47@9AFO < E9F< 

!I9@4 – !5BD>4 – !5BD>4 EI9@ 

+!I9@4 – !B;84A<9 – (9D@O 

!I9@4 – (9D@O 

3. +9@G D469A >BQHH<J<9AF A489:ABEF< CB A47DG;>9 8?я EF4?PAOI >BAEFDG>J<= 

+1,05 

1,1 

1,2 

1,4 

4. +9@G D469A >BQHH<J<9AF A489:ABEF< CB A47DG;>9 8?я 89D96яAAOI >BAEFDG>J<= 

1,05 

+1,1 

1,2 

1,4 

5. '>4:<F9 A4CD46?9A<9 E6я;9= 6 BCBDAOI G;?4I H9D@O 

+B8A4 BCBD4 – Z, 6FBD4я – X, Z 

B8A4 BCBD4 – X, 6FBD4я – X, Z 

B8A4 BCBD4 – Z, 6FBD4я – X, Z, UY 

B8A4 BCBD4 – X, 6FBD4я – X, Z, UX 

6. &D95G9FEя-?< @B89?<DB64FP L4DA<DO 6 G;?4I H9D@O 

FD95G9FEя 
+A9 FD95G9FEя 
FD95G9FEя FB?P>B CB 69DIA9@G CBяEG 
FD95G9FEя FB?P>B CB A<:A9@G CBяEG 

7. $94?<;4J<я >4><I >B@4A8 849F 6B;@B:ABEFP 6<;G4?<;4J<< D4;@9DAOI ?<A<= A4 
D4EK9FAB= EI9@9 

�CJ<< – (?47< D<EB64A<я – �5M<9 –  4;@9DO A4 CDB9>J<<, CD9864D<F9?PAB 
4>F<6<;<DB646 «�;B@9FD<K9E>4я CDB9>J<я»  

+�CJ<< – (?47< D<EB64A<я – �5M<9 –  4;@9DO A4 CDB9>J<<, CD9864D<F9?PAB 
4>F<6<;<DB646 «#DB9>J<я A4 XOZ» 

�CJ<< – (?47< D<EB64A<я – �5M<9 –  4;@9DO A4 CDB9>J<<, CD9864D<F9?PAB 
4>F<6<;<DB646 «#DB9>J<я A4 XOY» 
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�CJ<< – (?47< D<EB64A<я – �5M<9 –  4;@9DO A4 CDB9>J<<, CD9864D<F9?PAB 
4>F<6<;<DB646 «#DB9>J<я A4 YOZ» 
8. '>4:<F9 A4CD46?9A<9 E6я;9= CD< @B89?<DB64A<< L4DA<DAB-A9CB86<:AB= BCBDO G 
H9D@O 

Y, X 

X, Y 

+X, Z 

UY 

9. '>4:<F9 A4CD46?9A<9 E6я;9= CD< @B89?<DB64A<< L4DA<DAB-CB86<:AB= BCBDO G H9D@O 

UY 

+2. Z 

X, Y 

Y, X 

10. +FB CB?GK4RF 6 D9;G?PF4F9 D4EK9F4 6 CDB7D4@@AB@ >B@C?9>E9 ��$� 

�9B@9FD<K9E><9 I4D4>F9D<EF<>< Q?9@9AFB6 D4EK9FAB= EI9@O 

$4;@9DO CBC9D9KAOI E9K9A<= Q?9@9AFB6 D4EK9FAB= EI9@O 

+'E<?<я 6 Q?9@9AF4I < C9D9@9M9A<я G;?B6 D4EK9FAB= EI9@O 

'E<?<я 6 Q?9@9AF4I D4EK9FAB= EI9@O 

11. � >4>B@ E?GK49 B5я;4F9?PAB 6OCB?A9A<9 >B@4A84 'C4>B6>4 EI9@O 

#9D98 BJ9A>B= D9;G?PF4FB6 D4EK9F4 
#9D98 ;484A<9@ A47DG;B> 
#9D98 D4EK9FB@ 

+#BE?9 >BDD9>F<DB6>< D4EK9FAB= EI9@O 

12. �4>4я >B@4A84 BFB5D4:49F A4 Q>D4A9 FB?P>B ;4D4A99 BF@9K9AAO9 G;?O < Q?9@9AFO 
D4EK9FAB= EI9@O  

+(D47@9AF4J<я 

�B?<H<?PFD 

(?47< D<EB64A<я 

!5BD>4 

13. �4>4я >B@4A84 CB;6B?я9F CDB6B8<FP >BDD9>F<DB6>G 6 D4EK9FAB= EI9@9 
!I9@4 - КBDD9>F<DB6>4 

�CJ<< - !D984 

+�O5BD – �AHBD@4J<я B5 G;?9 <?< Q?9@9AF9 
�CJ<< – (?47< D<EB64A<я 

14. � >4>B@ D9:<@9 HBD@<DGRF D4EK9FAO9 EBK9F4A<я A47DG;B> 
� D9:<@9 D4EK9FAB= EI9@O 

+� D9:<@9 D9;G?PF4FB6 D4EK9F4 
� D9:<@9 D4EK9F4 

15. �;69EFA4 A47DG;>4 BF CB>DOF<я A4 H9D@G 6 >#4, >4> BCD989?<FP A47DG;>G A4 CB7BAAO= 
@9FD 

!47DG;>G BF CB>DOF<я A48B D4;89?<FP A4 L47 H9D@ 

+!47DG;>G BF CB>DOF<я A48B G@AB:<FP A4 L47 H9D@ 

!47DG;>G BF CB>DOF<я A48B G@AB:<FP A4 8?<AG C4A9?< 69DIA97B CBяE4 
!47DG;>G BF CB>DOF<я A48B D4;89?<FP A4 8?<AG C4A9?< 69DIA97B CBяE4 

16. �;69EFA4 A47DG;>4 BF CB>DOF<я A4 H9D@G 6 >!/@, >4> BCD989?я9FEя EBED98BFBK9AA4я 
A47DG;>4 6 CDB@9:GFBKAOI G;?4I 69DIA97B CBяE4 H9D@O 

!47DG;>G BF CB>DOF<я A48B G@AB:<FP A4 L47 H9D@ 

!47DG;>G BF CB>DOF<я A48B D4;89?<FP A4 8?<AG C4A9?< 69DIA97B CBяE4 
!47DG;>G BF CB>DOF<я A48B G@AB:<FP A4 7DG;B6GR C?BM48P 
+!47DG;>G BF CB>DOF<я A48B G@AB:<FP A4 8?<AG C4A9?< 69DIA97B CBяE4 
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17. �4>GR HGA>J<R 6OCB?Aя9F >B@4A84 �B?<H<?PFD 

+�O89?я9F  <; D4EK9FAB= EI9@O A9B5IB8<@O9 B8ABF<CAO9 CB Dя8G C4D4@9FDB6 
Q?9@9AFO 

�O89?я9F  <; D4EK9FAB= EI9@O 7BD<;BAF4?PAO9 Q?9@9AFO 

�O89?я9F  <; D4EK9FAB= EI9@O 69DF<>4?PAO9 Q?9@9AFO 

�O89?я9F <; D4EK9FAB= EI9@O G;?O 

18. � >4>B@ D9:<@9 BJ9A<64RFEя A47DG;>< 6 BCBDAOI G;?4I 
$4EK9FA4я EI9@4 
$4EK9F 
+$9;G?PF4FO D4EK9F4 
$4EK9FA4я EI9@4 <?< D9;G?PF4FO D4EK9F4 

19. �4><@< >BA9KAO@< Q?9@9AF4@< @B89?<DG9FEя H9D@4 
+ %F9D:A< 

#?4EF<AO 

"5N9@AO9 Q?9@9AFO 

%F9D:A< < C?4EF<AO 

20. �;69EFA4 A47DG;>4 BF CB>DOF<я A4 H9D@G, >!/@, >4> BCD989?я9FEя EBED98BFBK9AA4я 
A47DG;>4 6 >D4=A<9 G;?O H9D@O 

CB7BAAGR A47DG;>G G@AB:4RF A4 L47 D4EEF4AB6>< H9D@ 

CB7BAAGR A47DG;>G 89?яF A4 L47 D4EEF4AB6>< H9D@ 

+CB7BAAGR A47DG;>G G@AB:4RF A4 CB?B6<AG 8?<AO C4A9?< 69DIA97B CBяE4 H9D@O 

CB7BAAGR A47DG;>G 89?яF A4 8?<AG C4A9?< 69DIA97B CBяE4 H9D@O 

 

 >45;8@>20=85 0@>: 

�O59D<F9 B8<A CD46<?PAO= 64D<4AF: 
1. '>4:<F9 CBE?98B64F9?PABEFP >B@4A8 CD< @B89?<DB64A<< >DG7B6B= 4D>< 

!I9@4 – !B;84A<9 – �5N9>F, ;484AAO= C9D9@9M9A<9@ <?< 6D4M9A<9@ B5D4;GRM9= 

+!I9@4 – КBDD9>F<DB6>4 – �B546<FP G;9? 
!I9@4 – КBDD9>F<DB6>4 – �B546<FP Q?9@9AF 

!I9@4 – !B;84A<9 – �9B89;<K9E><= >GCB? 
2.  �4><9 C4D4@9FDO ;46B8яF CD< @B89?<DB64A<< C4D45B?<K9E>B= 4D>< 

�OEBF4 EFD9?O 4D><, CDB?9F 
$48<GE, G7?O 

1
 < 

2
  

�OEBF4 EFD9?O 4D><, CDB?9F, GD46A9A<9 >D<6B=, C?BE>BEFP CDB9>J<<, 8<4C4;BA 
<;@9A9A<я 4D7G@9AF4 HGA>J<< >D<6B= 

+ 'D46A9A<9 >D<6B=, C?BE>BEFP CDB9>J<<, 8<4C4;BA <;@9A9A<я 4D7G@9AF4 HGA>J<< 
>D<6B= 
3. �4><9 C4D4@9FDO ;46B8яF CD< @B89?<DB64A<< EFD9?PK4FB= 4D>< 

�OEBF4 EFD9?O 4D><, CDB?9F 
+ $48<GE, G7?O 

1
 < 

2
  

�OEBF4 EFD9?O 4D><, CDB?9F, GD46A9A<9 >D<6B=, C?BE>BEFP CDB9>J<<, 8<4C4;BA 
<;@9A9A<я 4D7G@9AF4 HGA>J<< >D<6B= 

'D46A9A<9 >D<6B=, C?BE>BEFP CDB9>J<<, 8<4C4;BA <;@9A9A<я 4D7G@9AF4 HGA>J<< 
>D<6B= 
4. �4><9 C4D4@9FDO ;46B8яF CD< @B89?<DB64A<< >DG7B6B= 4D>< 

�OEBF4 EFD9?O 4D><, CDB?9F 
+ $48<GE, G7?O 

1
 < 

2
  

�OEBF4 EFD9?O 4D><, CDB?9F, GD46A9A<9 >D<6B=, C?BE>BEFP CDB9>J<<, 8<4C4;BA 
<;@9A9A<я 4D7G@9AF4 HGA>J<< >D<6B= 

'D46A9A<9 >D<6B=, C?BE>BEFP CDB9>J<<, 8<4C4;BA <;@9A9A<я 4D7G@9AF4 HGA>J<< 
>D<6B= 
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5. '>4:<F9 69?<K<AG D48<GE4 8?я >DG7B6B= 4D><, 9E?< CDB?9F 18 @, EFD9?4 CB8N9@4 4D>< 
6@. 
+ 9,75@ 

10@ 

9,55@ 

10,55@ 

6. '>4:<F9 69?<K<AG D48<GE4 8?я EFD9?PK4FB= 4D><, 9E?< CDB?9F 18 @, EFD9?4 CB8N9@4 
4D>< 12 @. 

+ 12,5@ 

15@ 

12@ 

10@ 

7. '>4:<F9 69?<K<AG G7?4 
1

  6 7D48GE4I 8?я EFD9?PK4FB= 4D><, 9E?< CDB?9F 24 @, EFD9?4 
CB8N9@4 4D>< 15 @. *9AFD B>DG:ABEF< A4 B8AB= 6OEBFAB= BF@9F>9 E BCBD4@<. 

90 

2. 45 

+0 

60 

8. '>4:<F9 69?<K<AG G7?4 
2

  6 7D48GE4I 8?я EFD9?PK4FB= 4D><, 9E?< CDB?9F 24 @, EFD9?4 
CB8N9@4 4D>< 15 @, D48<GE, D48<GE B>DG:ABEF< 15,375 @.  *9AFD B>DG:ABEF< A4 B8AB= 
6OEBFAB= BF@9F>9 E BCBD4@<. 

90 

0 

+77,32 

60 

9. '>4:<F9 69?<K<AG G7?4 
1

  6 7D48GE4I 8?я >DG7B6B= 4D><, 9E?< CDB?9F 12 @, EFD9?4 
CB8N9@4 4D>< 4@, D48<GE B>DG:ABEF< 6,5 @. 

90 

+22,62 

0 

45,62 

10. '>4:<F9 CBE?98B64F9?PABEFP >B@4A8 8?я BJ9A>< A47DG;B> 6 BCBDAOI G;?4I 
� D9:<@9 EB;84A<я D4EK9FAB= EI9@O 6O89?яRFEя BCBDAO9 G;?O, 'E<?<я – �47DG;>4 

A4 HD47@9AF -  4EEK<F4FP 
+� D9:<@9 D9;G?PF4FB6 D4EK9F4 6O89?яRFEя BCBDAO9 G;?O, 'E<?<я – �47DG;>4 A4 

HD47@9AF -  4EEK<F4FP 
� D9:<@9 EB;84A<я D4EK9FAB= EI9@O 6O89?яRFEя BCBDAO9 G;?O, 'E<?<я – �47DG;>< -  

�47DG;>4 A4 G;?O < Q?9@9AFO 

� D9:<@9 D9;G?PF4FB6 D4EK9F4 6O89?яRFEя BCBDAO9 G;?O, 'E<?<я – �47DG;>< -  

�47DG;>4 A4 G;?O < Q?9@9AFO 

11. '>4:<F9 CBE?98B64F9?PABEFP >B@4A8 8?я >BC<DB64A<я 7D4H<K9E>B7B <;B5D4:9A<я 6 
F9>EFB6O= D984>FBD Word 

+�>AB – �D4H<K9E><= >BAF9=A9D 

(4=? – Э>ECBDF<DB64FP ;484KG 
�CJ<< - !D984 

�<8 - �9D9D<EB64FP 

12. '>4:<F9 CBE?98B64F9?PABEFP >B@4A8 8?я 6O6B84 D9;G?PF4FB6 D4EK9F4 6 F45?<KAB@ 
6<89 

�>AB – �B>G@9AF4FBD 

�>AB – �D4H<K9E><= >BAF9=A9D 

+ �>AB – �AF9D4>F<6AO9 F45?<JO 
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4. �>AB – �BяEA<F9?PA4я ;4C<E>4 

13. '>4:<F9 69?<K<AG G7?4 
2

  6 7D48GE4I 8?я >DG7B6B= 4D><, 9E?< CDB?9F 12 @, EFD9?4 
CB8N9@4 4D>< 4 @. 

+ 90 

22,62 

0 

45,62 

14. �4><@ GD46A9A<9@ >D<6B= @B89?<DG9FEя C4D45B?<K9E>4я 4D>4, 9E?< CDB?9F 48@, EFD9?4 
CB8N9@4 4D>< 8 @. 

8
72

1
+÷

ø
ö

÷
ø
ö= xy  

+ 8
72

1 2 +÷
ø
ö

÷
ø
ö−= xy  

8
72

1 2 −÷
ø
ö

÷
ø
ö= xy  

8
3

1
+÷

ø
ö

÷
ø
ö−= xy  

15. '>4:<F9 CD<;A4> EI9@O CD< @B89?<DB64A<< 4D>< 

+ 2 

3 

4 

5 

16.  !47DG;>4 BF CB>DOF<я A4 4D>< ;484A4 6 >#4, >4> BCD989?<FP A47DG;>G A4 CB7BAAO= 
@9FD 

 +A9B5IB8<@B G@AB:<FP A4 L47 4DB> 
A9B5IB8<@B D4;89?<FP A4 L47 4DB> 
A9B5IB8<@B G@AB:<FP A4 7DG;B6GR C?BM48P 
A9B5IB8<@B D4;89?<FP A4 7DG;B6GR C?BM48P 

17. '>4:<F9 A4CD46?9A<9 E6я;9= CD< @B89?<DB64A<< L4DA<DAB-A9CB86<:AB= BCBDO G 
4D>< 

Z 

X, Y 

+ X, Z 

UY 

18. '>4:<F9 A4CD46?9A<9 E6я;9= 6 BCBDAOI G;?4I CD< @B89?<DB64A<< FD9IL4DA<DAB= 
4D>< 59; ;4Fя:>< 
+A4 86GI BCBD4I X, Z  

A4 86GI BCBD4I X, Z, UY 

A4 B8AB= BCBD9 X, Z A4 8DG7B= BCBD9 - Z 

A4 B8AB= BCBD9 X, Z,  UY A4 8DG7B= BCBD9 - X, Z 

19. '>4:<F9 A4CD46?9A<9 E6я;9= 6 BCBDAOI G;?4I CD< @B89?<DB64A<< 86GIL4DA<DAB= 
4D>< E ;4Fя:>B= 

A4 86GI BCBD4I X, Z  

A4 86GI BCBD4I X, Z, UY 

+ A4 B8AB= BCBD9 X, Z A4 8DG7B= BCBD9 - Z 

A4 B8AB= BCBD9 X, Z,  UY A4 8DG7B= BCBD9 - X, Z 
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20. �4><9 GEF4AB6>< A9B5IB8<@B 4>F<6<;<DB64FP 8?я @B89?<DB64A<я 69FDB6B= A47DG;>< A4 
4D>G 

+�47DG;>4 – �47DG;>4 A4 G;?O < Q?9@9AFO – �484A<9 A47DG;B> – �47DG;>< A4 EF9D:A< - 
!<EF9@4 >BBD8<A4F @9EFA4я 

�47DG;>4 – �47DG;>4 A4 G;?O < Q?9@9AFO – �484A<9 A47DG;B> – �47DG;>< A4 G;?O - 
!<EF9@4 >BBD8<A4F @9EFA4я 

�47DG;>4 – �47DG;>4 A4 G;?O < Q?9@9AFO – �484A<9 A47DG;B> – �47DG;>< A4 EF9D:A< - 
!<EF9@4 >BBD8<A4F 7?B54?PA4я 

�47DG;>4 – �47DG;>4 A4 G;?O < Q?9@9AFO – �484A<9 A47DG;B> – �47DG;>< A4 G;?O - 
!<EF9@4 >BBD8<A4F 7?B54?PA4я 

 

 

"F5=>G=O5 <0B5@80;O 8 A@54AB20 4;я ?@>25@:8  
AD>@<8@>20==>AB8 :><?5B5=F89 

 

 >4C;P 2. 
�>=B@>;P=O5 @01>BO CD98EF46?яRF EB5B= <A8<6<8G4?PAO9 ;484A<я E D4EK9FAO@< 

EI9@4@< >BAEFDG>J<= (EFDG>FGDA4я C?<F4 CB>DOF<я; D95D<EFB->B?PJB6B= >GCB?; E9FK4FO= 
>GCB?, >4D>4E A4 HGA84@9AFAB= C?<F9), >BFBDO9 A9B5IB8<@B E@B89?<DB64FP 6 
CDB7D4@@AB@ >B@C?9>E9 «��$�-%�#$», CB?GK<FP D9;G?PF4FO EF4F<K9E>B7B D4EK9F4, 
CDB4A4?<;<DB646 <I < CD98EF46<FP 6 F45?<KAB@ 6<89. 

�BAFDB?PAO9 D45BFO 6OCB?AяRFEя A4 ;4AяF<яI, 6 >B@CPRF9DAB@ >?4EE9 >4H98DO. 
�0@80=BO 7040=89 

&D95G9FEя EHBD@<DB64FP @B89?P AB@C:BC@=>9 ?;8BO ?>:@OB8я < 6OCB?A<FP 
CDB69DBKAO= D4EKёF CD<AяFOI E9K9A<=.  
�4D<4AFO CB EFDG>FGD4@ 

 

1. $4;@9DO 6 C?4A9 CB 69DIA9@G CBяEG EFDG>FGDAB= C?<FO CB>DOF<я: 24I18@. 
!<:A<= CBяE – E@9M9A A4 1,5 @ CB >BAFGDG 6AGFDP 69DIA97B CBяE4. 
�9DIA<= < A<:A<= CBяE – BDFB7BA4?PA4я D9L9F>4 <; EF9D:A9= 8?<AB= 3 @. 
$4EEFBяA<9 @9:8G BEя@< CBяEB6 2,12 @. 
 4F9D<4? EF9D:A9=: EF4?P �%F3C, FDG54 59ELB6A4я 7BDяK9>4F4A4я 
"CBDAO9 E6я;< (BC<D4A<9 A4 >B?BAAO >D4=A<I Dя8B6) > G;?4@ 69DIA97B CBяE4 6 
A4CD46?9A<< 5G>69AAOI BE9= E L47B@ 6 @. 
 

 
 

#DBH<?< Q?9@9AFB6: 
1. �9DIA<= CBяE: FDG54: 102I4; 

2. !<:A<= CBяE: FDG54: 32I3. 
3. $4E>BEO:  68I3. 
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%@B89?<DB64FP FD< ;47DG:9A<я (A47DG;>G CD<>?48O64FP 6 G;?O 69DIA97B CBяE4): 
1 ;47DG:9A<9 – EB5EF69AAO= 69E; 
2 ;47DG:9A<9 – 6A9LAяя CBEFBяAA4я A47DG;>4 q=3 �C4 (ABD@4F<6A4я); 
3 ;47DG:9A<9 – EA97 (4 EA97B6B= D4=BA). 
%HBD@<DB64FP 2 $%! –8?я BJ9A>< GE<?<= < 8?я BJ9A>< C9D9@9M9A<= G;?B6. �OCB?A<FP 
EF4F<K9E><= D4EK9F. 

#B8B5D4FP CDBH<?P 69DIA97B CBяE4. 
 

2. $4;@9DO 6 C?4A9 CB 69DIA9@G CBяEG EFDG>FGDAB= C?<FO CB>DOF<я: 24I18@. 
!<:A<= CBяE – E@9M9A A4 1,5 @ CB >BAFGDG 6AGFDP 69DIA97B CBяE4. 
�9DIA<= < A<:A<= CBяE – BDFB7BA4?PA4я D9L9F>4 <; EF9D:A9= 8?<AB= 3 @. 
$4EEFBяA<9 @9:8G BEя@< CBяEB6 2,12 @. 
 4F9D<4? EF9D:A9=: EF4?P �%F3C, FDG54 59ELB6A4я 7BDяK9>4F4A4я 
"CBDAO9 E6я;< (BC<D4A<9 A4 >B?BAAO >D4=A<I Dя8B6) > G;?4@ 69DIA97B CBяE4 6 
A4CD46?9A<< J<HDB6OI BE9= E L47B@ 6 @. 
 

 
 

#DBH<?< Q?9@9AFB6: 
1. �9DIA<= CBяE: FDG54: 102I4; 
2. !<:A<= CBяE: FDG54: 32I3. 
3. $4E>BEO:  68I3. 
 

%@B89?<DB64FP FD< ;47DG:9A<я (A47DG;>G CD<>?48O64FP 6 G;?O 69DIA97B CBяE4): 
1 ;47DG:9A<9 – EB5EF69AAO= 69E; 
2 ;47DG:9A<9 – 6A9LAяя CBEFBяAA4я A47DG;>4 q=4 �C4 (ABD@4F<6A4я); 
3 ;47DG:9A<9 – EA97 (4 EA97B6B= D4=BA). 
 

%HBD@<DB64FP 2 $%! –8?я BJ9A>< GE<?<= < 8?я BJ9A>< C9D9@9M9A<= G;?B6. �OCB?A<FP 
EF4F<K9E><= D4EK9F. 

#B8B5D4FP CDBH<?P A<:A97B CBяE4. 
 

3. $4;@9DO 6 C?4A9 CB 69DIA9@G CBяEG EFDG>FGDAB= C?<FO CB>DOF<я: 24I12@. 
!<:A<= CBяE – E@9M9A A4 1,5 @ CB >BAFGDG 6AGFDP 69DIA97B CBяE4. 
�9DIA<= < A<:A<= CBяE – BDFB7BA4?PA4я D9L9F>4 <; EF9D:A9= 8?<AB= 3 @. 
$4EEFBяA<9 @9:8G BEя@< CBяEB6 2,12 @. 
 4F9D<4? EF9D:A9=: EF4?P �%F3C, FDG54 59ELB6A4я 7BDяK9>4F4A4я 
"CBDAO9 E6я;< (BC<D4A<9 A4 >B?BAAO >D4=A<I Dя8B6) > G;?4@ 69DIA97B CBяE4 6 
A4CD46?9A<< J<HDB6OI < 5G>69AAOI BE9= E L47B@ 6 @. 
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#DBH<?< Q?9@9AFB6: 
1. �9DIA<= CBяE: FDG54: 102I4; 
2. !<:A<= CBяE: FDG54: 32I3. 
3. $4E>BEO:  68I3. 
 

%@B89?<DB64FP FD< ;47DG:9A<я (A47DG;>G CD<>?48O64FP 6 G;?O 69DIA97B CBяE4): 
1 ;47DG:9A<9 – EB5EF69AAO= 69E; 
2 ;47DG:9A<9 – 6A9LAяя CBEFBяAA4я A47DG;>4 q=2 �C4 (ABD@4F<6A4я); 
3 ;47DG:9A<9 – EA97 (4 EA97B6B= D4=BA). 
 

%HBD@<DB64FP 2 $%! –8?я BJ9A>< GE<?<= < 8?я BJ9A>< C9D9@9M9A<= G;?B6. �OCB?A<FP 
EF4F<K9E><= D4EK9F. 

#B8B5D4FP CDBH<?P D4E>BEB6. 
4. $4;@9DO 6 C?4A9 CB 69DIA9@G CBяEG EFDG>FGDAB= C?<FO CB>DOF<я: 18I18@. 
!<:A<= CBяE – E@9M9A A4 1,5 @ CB >BAFGDG 6AGFDP 69DIA97B CBяE4. 
�9DIA<= < A<:A<= CBяE – BDFB7BA4?PA4я D9L9F>4 <; EF9D:A9= 8?<AB= 3 @. 
$4EEFBяA<9 @9:8G BEя@< CBяEB6 2,12 @. 
 4F9D<4? EF9D:A9=: EF4?P �%F3C, FDG54 59ELB6A4я 7BDяK9>4F4A4я 
"CBDAO9 E6я;< (BC<D4A<9 A4 >B?BAAO >D4=A<I Dя8B6) > G;?4@ 69DIA97B CBяE4 6 
A4CD46?9A<< 5G>69AAOI BE9= E L47B@ 6 @. 
 

 
 

#DBH<?< Q?9@9AFB6: 
1. �9DIA<= CBяE: FDG54: 68I3; 
2. !<:A<= CBяE: FDG54: 42I6. 
3. $4E>BEO:  57I3. 
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%@B89?<DB64FP FD< ;47DG:9A<я (A47DG;>G CD<>?48O64FP 6 G;?O 69DIA97B CBяE4): 
1 ;47DG:9A<9 – EB5EF69AAO= 69E; 
2 ;47DG:9A<9 – 6A9LAяя CBEFBяAA4я A47DG;>4 q=3 �C4 (ABD@4F<6A4я); 
3 ;47DG:9A<9 – EA97 (4 EA97B6B= D4=BA). 
%HBD@<DB64FP 2 $%! –8?я BJ9A>< GE<?<= < 8?я BJ9A>< C9D9@9M9A<= G;?B6. �OCB?A<FP 
EF4F<K9E><= D4EK9F. 

#B8B5D4FP CDBH<?P 69DIA97B CBяE4. 
5. $4;@9DO 6 C?4A9 CB 69DIA9@G CBяEG EFDG>FGDAB= C?<FO CB>DOF<я: 18I18@. 

!<:A<= CBяE – E@9M9A A4 1,5 @ CB >BAFGDG 6AGFDP 69DIA97B CBяE4. 
�9DIA<= < A<:A<= CBяE – BDFB7BA4?PA4я D9L9F>4 <; EF9D:A9= 8?<AB= 3 @. 
$4EEFBяA<9 @9:8G BEя@< CBяEB6 2,12 @. 
 4F9D<4? EF9D:A9=: EF4?P �%F3C, FDG54 59ELB6A4я 7BDяK9>4F4A4я 
"CBDAO9 E6я;< (BC<D4A<9 A4 >B?BAAO >D4=A<I Dя8B6) > G;?4@ 69DIA97B CBяE4 6 
A4CD46?9A<< J<HDB6OI BE9= E L47B@ 6 @. 

 

 
 

#DBH<?< Q?9@9AFB6: 
1. �9DIA<= CBяE: FDG54: 68I3; 
2. !<:A<= CBяE: FDG54: 42I6. 
3. $4E>BEO:  57I3. 
 

%@B89?<DB64FP FD< ;47DG:9A<я (A47DG;>G CD<>?48O64FP 6 G;?O 69DIA97B CBяE4): 
1 ;47DG:9A<9 – EB5EF69AAO= 69E; 
2 ;47DG:9A<9 – 6A9LAяя CBEFBяAA4я A47DG;>4 q=4 �C4 (ABD@4F<6A4я); 
3 ;47DG:9A<9 – EA97 (4 EA97B6B= D4=BA). 
 

%HBD@<DB64FP 2 $%! –8?я BJ9A>< GE<?<= < 8?я BJ9A>< C9D9@9M9A<= G;?B6. �OCB?A<FP 
EF4F<K9E><= D4EK9F. 

#B8B5D4FP CDBH<?P A<:A97B CBяE4.
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6. $4;@9DO 6 C?4A9 CB 69DIA9@G CBяEG EFDG>FGDAB= C?<FO CB>DOF<я: 18I18@. 
!<:A<= CBяE – E@9M9A A4 1,5 @ CB >BAFGDG 6AGFDP 69DIA97B CBяE4. 
�9DIA<= < A<:A<= CBяE – BDFB7BA4?PA4я D9L9F>4 <; EF9D:A9= 8?<AB= 3 @. 
$4EEFBяA<9 @9:8G BEя@< CBяEB6 2,12 @. 
 4F9D<4? EF9D:A9=: EF4?P �%F3C, FDG54 59ELB6A4я 7BDяK9>4F4A4я 
"CBDAO9 E6я;< (BC<D4A<9 A4 >B?BAAO >D4=A<I Dя8B6) > G;?4@ 69DIA97B CBяE4 6 
A4CD46?9A<< J<HDB6OI < 5G>69AAOI BE9= E L47B@ 6 @. 

 

 
 

#DBH<?< Q?9@9AFB6: 
1.�9DIA<= CBяE: FDG54: 68I3; 
2.!<:A<= CBяE: FDG54: 42I6. 
3.$4E>BEO:  57I3. 
 

%@B89?<DB64FP FD< ;47DG:9A<я (A47DG;>G CD<>?48O64FP 6 G;?O 69DIA97B CBяE4): 
1 ;47DG:9A<9 – EB5EF69AAO= 69E; 
2 ;47DG:9A<9 – 6A9LAяя CBEFBяAA4я A47DG;>4 q=1,5 �C4 (ABD@4F<6A4я); 
3 ;47DG:9A<9 – EA97 (4 EA97B6B= D4=BA). 
 

%HBD@<DB64FP 2 $%! –8?я BJ9A>< GE<?<= < 8?я BJ9A>< C9D9@9M9A<= G;?B6. �OCB?A<FP 
EF4F<K9E><= D4EK9F. 

#B8B5D4FP CDBH<?P D4E>BEB6. 
7. $4;@9DO 6 C?4A9 CB 69DIA9@G CBяEG EFDG>FGDAB= C?<FO CB>DOF<я: 18I12@. 

!<:A<= CBяE – E@9M9A A4 1,5 @ CB >BAFGDG 6AGFDP 69DIA97B CBяE4. 
�9DIA<= < A<:A<= CBяE – BDFB7BA4?PA4я D9L9F>4 <; EF9D:A9= 8?<AB= 3 @. 
$4EEFBяA<9 @9:8G BEя@< CBяEB6 2,12 @. 
 4F9D<4? EF9D:A9=: EF4?P �%F3C, FDG54 59ELB6A4я 7BDяK9>4F4A4я 
"CBDAO9 E6я;< (BC<D4A<9 A4 >B?BAAO) > G;?4@ 69DIA97B CBяE4 6 G7?4I EFDG>FGDAB= C?<FO. 
 

 
 

#DBH<?< Q?9@9AFB6: 
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1.�9DIA<= CBяE: FDG54: 68I3; 
2.!<:A<= CBяE: FDG54: 42I6. 
3.$4E>BEO:  57I3. 
 

%@B89?<DB64FP FD< ;47DG:9A<я (A47DG;>G CD<>?48O64FP 6 G;?O 69DIA97B CBяE4): 
1 ;47DG:9A<9 – EB5EF69AAO= 69E; 
2 ;47DG:9A<9 – 6A9LAяя CBEFBяAA4я A47DG;>4 q=1,5 �C4 (ABD@4F<6A4я); 
3 ;47DG:9A<9 – EA97 (4 EA97B6B= D4=BA). 
 

%HBD@<DB64FP 2 $%! –8?я BJ9A>< GE<?<= < 8?я BJ9A>< C9D9@9M9A<= G;?B6. �OCB?A<FP 
EF4F<K9E><= D4EK9F. 

#B8B5D4FP CDBH<?P D4E>BEB6. 
8. $4;@9DO 6 C?4A9 CB 69DIA9@G CBяEG EFDG>FGDAB= C?<FO CB>DOF<я: 18I12@. 

!<:A<= CBяE – E@9M9A A4 1,5 @ CB >BAFGDG 6AGFDP 69DIA97B CBяE4. 
�9DIA<= < A<:A<= CBяE – BDFB7BA4?PA4я D9L9F>4 <; EF9D:A9= 8?<AB= 3 @. 
$4EEFBяA<9 @9:8G BEя@< CBяEB6 2,12 @. 
 4F9D<4? EF9D:A9=: EF4?P �%F3C, FDG54 59ELB6A4я 7BDяK9>4F4A4я 
"CBDAO9 E6я;< (BC<D4A<9 A4 >B?BAAO >D4=A<I Dя8B6) > G;?4@ 69DIA97B CBяE4 6 
A4CD46?9A<< J<HDB6OI BE9= E L47B@ 6 @. 

 

 

 
 

#DBH<?< Q?9@9AFB6: 
1.�9DIA<= CBяE: FDG54: 68I3; 
2.!<:A<= CBяE: FDG54: 42I6. 
3.$4E>BEO:  57I3. 
 

%@B89?<DB64FP FD< ;47DG:9A<я (A47DG;>G CD<>?48O64FP 6 G;?O 69DIA97B CBяE4): 
1 ;47DG:9A<9 – EB5EF69AAO= 69E; 
2 ;47DG:9A<9 – 6A9LAяя CBEFBяAA4я A47DG;>4 q=1,5 �C4 (ABD@4F<6A4я); 
3 ;47DG:9A<9 – EA97 (4 EA97B6B= D4=BA). 
 

%HBD@<DB64FP 2 $%! –8?я BJ9A>< GE<?<= < 8?я BJ9A>< C9D9@9M9A<= G;?B6. �OCB?A<FP 
EF4F<K9E><= D4EK9F. 

#B8B5D4FP CDBH<?P 69DIA97B CBяE4. 
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9. $4;@9DO 6 C?4A9 CB 69DIA9@G CBяEG EFDG>FGDAB= C?<FO CB>DOF<я: 18I12@. 

!<:A<= CBяE – E@9M9A A4 1,5 @ CB >BAFGDG 6AGFDP 69DIA97B CBяE4. 
�9DIA<= < A<:A<= CBяE – BDFB7BA4?PA4я D9L9F>4 <; EF9D:A9= 8?<AB= 3 @. 
$4EEFBяA<9 @9:8G BEя@< CBяEB6 2,12 @. 
 4F9D<4? EF9D:A9=: EF4?P �%F3C, FDG54 59ELB6A4я 7BDяK9>4F4A4я 
"CBDAO9 E6я;< (BC<D4A<9 A4 >B?BAAO >D4=A<I Dя8B6) > G;?4@ 69DIA97B CBяE4 6 
A4CD46?9A<< 5G>69AAOI BE9= E L47B@ 6 @. 

 

 
 

#DBH<?< Q?9@9AFB6: 
1.�9DIA<= CBяE: FDG54: 68I3; 
2.!<:A<= CBяE: FDG54: 42I6. 
3.$4E>BEO:  57I3. 

%@B89?<DB64FP FD< ;47DG:9A<я (A47DG;>G CD<>?48O64FP 6 G;?O 69DIA97B CBяE4): 
1 ;47DG:9A<9 – EB5EF69AAO= 69E; 
2 ;47DG:9A<9 – 6A9LAяя CBEFBяAA4я A47DG;>4 q=1,5 �C4 (ABD@4F<6A4я); 
3 ;47DG:9A<9 – EA97 (4 EA97B6B= D4=BA). 
 

%HBD@<DB64FP 2 $%! –8?я BJ9A>< GE<?<= < 8?я BJ9A>< C9D9@9M9A<= G;?B6. �OCB?A<FP 
EF4F<K9E><= D4EK9F. 

#B8B5D4FP CDBH<?P A<:A97B CBяE4. 
 

0. $4;@9DO 6 C?4A9 CB 69DIA9@G CBяEG EFDG>FGDAB= C?<FO CB>DOF<я: 24I18@. 
!<:A<= CBяE – E@9M9A A4 1,5 @ CB >BAFGDG 6AGFDP 69DIA97B CBяE4. 
�9DIA<= < A<:A<= CBяE – BDFB7BA4?PA4я D9L9F>4 <; EF9D:A9= 8?<AB= 3 @. 
$4EEFBяA<9 @9:8G BEя@< CBяEB6 2,12 @. 
 4F9D<4? EF9D:A9=: EF4?P �%F3C, FDG54 59ELB6A4я 7BDяK9>4F4A4я 
"CBDAO9 E6я;< (BC<D4A<9 A4 >B?BAAO >D4=A<I Dя8B6) > G;?4@ 69DIA97B CBяE4 6 
A4CD46?9A<< 5G>69AAOI BE9= E L47B@ 6 @. 
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#DBH<?< Q?9@9AFB6: 
1.�9DIA<= CBяE: FDG54: 102I4; 
2.!<:A<= CBяE: FDG54: 32I3. 
3.$4E>BEO:  68I3. 
 

%@B89?<DB64FP FD< ;47DG:9A<я (A47DG;>G CD<>?48O64FP 6 G;?O 69DIA97B CBяE4): 
1 ;47DG:9A<9 – EB5EF69AAO= 69E; 
2 ;47DG:9A<9 – 6A9LAяя CBEFBяAA4я A47DG;>4 q=3 �C4 (ABD@4F<6A4я); 
3 ;47DG:9A<9 – EA97 (4 EA97B6B= D4=BA). 
%HBD@<DB64FP 2 $%! –8?я BJ9A>< GE<?<= < 8?я BJ9A>< C9D9@9M9A<= G;?B6. 
�OCB?A<FP EF4F<K9E><= D4EK9F. 
#B8B5D4FP CDBH<?P 69DIA97B CBяE4. 
 

 >45;8@>20=85  @51@8AB>-:>;PF52>3> :C?>;0 
1. %@B89?<DB64FP < 6OCB?A<FP EF4F<K9E><= D4EK9F D95D<EFB->B?PJ96B7B >GCB?4.  

�9DIA99 BCBDAB9 >B?PJB d = 2.8 @ - L69??9D 16 
!<:A99 BCBDAB9 >B?PJB D = 28 @ - F46D 30,&1 
�OEBF4 >GCB?4 h = 6 @ 

29 D959D – 86GF46D 23�1 
�64 CDB@9:GFBKAOI >B?PJ96OI Q?9@9AFB6 – L69??9D  E C4D4??9?PAO@< 7D4Aя@< CB?B> - 
16#. 
%6я;96O9 Q?9@9AFO D4EEF46<FP K9D9; E9>FBD – 4D@4FGDA4я EF4?P 7BDяK9>4F4AA4я >DG7?4я d 
= 28. 

 4F9D<4? Dё59D < >B?9J – EF4?P %245. 
#BEFBяAA4я A47DG;>4 1,2 >#4. %A97 – E4@BEFBяF9?PAB (III EA97B6B= D4=BA). 
�OCB?A<FP CB85BD E9K9A<я A<:A97B BCBDAB7B >B?PJ4. 

2. %@B89?<DB64FP < 6OCB?A<FP EF4F<K9E><= D4EK9F D95D<EFB->B?PJ96B7B >GCB?4.  

�9DIA99 BCBDAB9 >B?PJB d = 3.2 @ - L69??9D 20 
!<:A99 BCBDAB9 >B?PJB D = 32 @ - F46D 20,&1 
�OEBF4 >GCB?4 h = 8 @ 

34 D95D4 – 86GF46D 30�2 
&D< CDB@9:GFBKAOI >B?PJ96OI Q?9@9AFB6 – L69??9D  E C4D4??9?PAO@< 7D4Aя@< CB?B> - 
24#. 
%6я;96O9 Q?9@9AFO D4EEF46<FP K9D9; E9>FBD – 4D@4FGDA4я EF4?P 7BDяK9>4F4AA4я >DG7?4я d 
= 30. 

 4F9D<4? Dё59D < >B?9J – EF4?P %245. 
#BEFBяAA4я A47DG;>4 0,8 >#4. %A97 – E4@BEFBяF9?PAB (IV EA97B6B= D4=BA). 
�OCB?A<FP CB85BD E9K9A<я 69DIA97B BCBDAB7B >B?PJ4. 

3. %@B89?<DB64FP < 6OCB?A<FP EF4F<K9E><= D4EK9F D95D<EFB->B?PJ96B7B >GCB?4. 
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�9DIA99 BCBDAB9 >B?PJB d = 4.8 @ - L69??9D 20 
!<:A99 BCBDAB9 >B?PJB D = 48 @ - F46D 20,&1 
�OEBF4 >GCB?4 h = 8 @ 

24 D95D4 – 86GF46D 30�2 
,9EFP CDB@9:GFBKAOI >B?PJ96OI Q?9@9AFB6 – L69??9D  E C4D4??9?PAO@< 7D4Aя@< CB?B> 
- 24#. 
%6я;96O9 Q?9@9AFO D4EEF46<FP K9D9; E9>FBD – 4D@4FGDA4я EF4?P 7BDяK9>4F4AA4я >DG7?4я d 
= 30. 

 4F9D<4? Dё59D < >B?9J – EF4?P %245. 
#BEFBяAA4я A47DG;>4 0,6 >#4. %A97 – E4@BEFBяF9?PAB (IV EA97B6B= D4=BA). 
�OCB?A<FP CB85BD E9K9A<я D95D4. 

4. %@B89?<DB64FP < 6OCB?A<FP EF4F<K9E><= D4EK9F D95D<EFB->B?PJ96B7B >GCB?4. 
�9DIA99 BCBDAB9 >B?PJB d = 5 @ - L69??9D 27# 

!<:A99 BCBDAB9 >B?PJB D = 50 @ - F46D 30,&1 
�OEBF4 >GCB?4 h = 6 @ 

52 D95D4 – 86GF46D 23�1 
,9EFP CDB@9:GFBKAOI >B?PJ96OI Q?9@9AFB6 – L69??9D  E C4D4??9?PAO@< 7D4Aя@< CB?B> 
- 24#. 
%6я;96O9 Q?9@9AFO D4EEF46<FP K9D9; E9>FBD – 4D@4FGDA4я EF4?P 7BDяK9>4F4AA4я >DG7?4я d 
= 30. 

 4F9D<4? Dё59D < >B?9J – EF4?P %245. 
#BEFBяAA4я A47DG;>4 0,8 >#4. %A97 – E4@BEFBяF9?PAB (III EA97B6B= D4=BA). 
�OCB?A<FP CB85BD E9K9A<я D95D4. 

5. %@B89?<DB64FP < 6OCB?A<FP EF4F<K9E><= D4EK9F D95D<EFB->B?PJ96B7B >GCB?4. 
�9DIA99 BCBDAB9 >B?PJB d = 5.4 @ - L69??9D 27# 

!<:A99 BCBDAB9 >B?PJB D = 54 @ - F46D 40,&1 
�OEBF4 >GCB?4 h = 8 @ 

57 D959D – 86GF46D 26�1 
%9@P CDB@9:GFBKAOI >B?PJ96OI Q?9@9AFB6 – L69??9D  E C4D4??9?PAO@< 7D4Aя@< CB?B> - 
24#. 
%6я;96O9 Q?9@9AFO D4EEF46<FP K9D9; E9>FBD – 4D@4FGDA4я EF4?P 7BDяK9>4F4AA4я >DG7?4я d 
= 30. 

 4F9D<4? Dё59D < >B?9J – EF4?P %245. 
#BEFBяAA4я A47DG;>4 0,8 >#4. %A97 – E4@BEFBяF9?PAB (IV EA97B6B= D4=BA). 
�OCB?A<FP CB85BD CDB@9:GFBKAB7B >B?PJ96B7B Q?9@9AF4. 

6. %@B89?<DB64FP < 6OCB?A<FP EF4F<K9E><= D4EK9F D95D<EFB->B?PJ96B7B >GCB?4. 
�9DIA99 BCBDAB9 >B?PJB d = 5.1 @ - L69??9D 27# 

!<:A99 BCBDAB9 >B?PJB D = 51 @ - F46D 40,&1 
�OEBF4 >GCB?4 h = 9 @ 

53 D95D4 – 86GF46D 26�1 
%9@P CDB@9:GFBKAOI >B?PJ96OI Q?9@9AFB6 – L69??9D  E C4D4??9?PAO@< 7D4Aя@< CB?B> - 
24#. 
%6я;96O9 Q?9@9AFO D4EEF46<FP K9D9; E9>FBD – 4D@4FGDA4я EF4?P 7BDяK9>4F4AA4я >DG7?4я d 
= 30. 

 4F9D<4? Dё59D < >B?9J – EF4?P %245. 
#BEFBяAA4я A47DG;>4 0,8 >#4. %A97 – E4@BEFBяF9?PAB (IV EA97B6B= D4=BA). 
�OCB?A<FP CB85BD E6я;96B7B Q?9@9AF4. 

7. %@B89?<DB64FP < 6OCB?A<FP EF4F<K9E><= D4EK9F D95D<EFB->B?PJ96B7B >GCB?4. 
�9DIA99 BCBDAB9 >B?PJB d = 2.2 @ - L69??9D 10# 

!<:A99 BCBDAB9 >B?PJB D = 24 @ - F46D 10,&1 
�OEBF4 >GCB?4 h = 5 @ 
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25 D959D – 86GF46D 18�2 
+9FOD9 CDB@9:GFBKAOI >B?PJ96OI Q?9@9AFB6 – L69??9D  E C4D4??9?PAO@< 7D4Aя@< CB?B> 
- 12#. 
%6я;96O9 Q?9@9AFO D4EEF46<FP K9D9; E9>FBD – 4D@4FGDA4я EF4?P 7BDяK9>4F4AA4я >DG7?4я d 
= 10. 

 4F9D<4? Dё59D < >B?9J – EF4?P %245. 
#BEFBяAA4я A47DG;>4 0,5 >#4. %A97 – E4@BEFBяF9?PAB (IV EA97B6B= D4=BA). 
�OCB?A<FP CB85BD 69DIA97B BCBDAB7B >B?PJ4. 

8. %@B89?<DB64FP < 6OCB?A<FP EF4F<K9E><= D4EK9F D95D<EFB->B?PJ96B7B >GCB?4. 
�9DIA99 BCBDAB9 >B?PJB d = 1.2 @ - L69??9D 10# 

!<:A99 BCBDAB9 >B?PJB D = 15 @ - F46D 10,&1 
�OEBF4 >GCB?4 h = 5 @ 

16 D959D – 86GF46D 10�2 
&D< CDB@9:GFBKAOI >B?PJ96OI Q?9@9AFB6 – L69??9D  E C4D4??9?PAO@< 7D4Aя@< CB?B> - 
10#. 
%6я;96O9 Q?9@9AFO D4EEF46<FP K9D9; E9>FBD – 4D@4FGDA4я EF4?P 7BDяK9>4F4AA4я >DG7?4я d 
= 10. 

 4F9D<4? Dё59D < >B?9J – EF4?P %245. 
#BEFBяAA4я A47DG;>4 0,5 >#4. %A97 – E4@BEFBяF9?PAB (IV EA97B6B= D4=BA). 
�OCB?A<FP CB85BD A<:A97B BCBDAB7B >B?PJ4. 

 

 >45;8@>20=85 :0@:0A0 =0 DC=40<5=B=>9 ?;8B5 
�B 6E9I 64D<4AF4I L47 D4@ 6 @. &D95G9FEя 8BCB?A<F9?PAB CB8 >4D>4EB@ E@B89?<DB64FP 
HGA84@9AFAGR C?<FG.  
)4D4>F9D<EF<>< 7DGAFB6 

��1 №1: A4EOCAB= 7DGAF 

 B8G?P 89HBD@4J<< �0 = 10  #4 

'89?PAO= 69E 7DGAF4: ρA = 17,5 >!/@3   

#D<DB8A4я 6?4:ABEFP W = 0,05 

#B>4;4F9?P F9>GK9EF< IL = 0,2 

�BQHH<J<9AF CBD<EFBEF< 9 = 0,7 

'89?PAB9 EJ9C?9A<9 EA = 6 >#4 

'7B? 6AGFD9AA97B FD9A<я φ = 160 

 

��1 №2: C9EB> CO?964FO= 

�E>DOF4я @BMABEFP 2 @ 

 B8G?P 89HBD@4J<< �0 = 18  #4 

'89?PAO= 69E 7DGAF4: ρA = 17 >!/@3   

#D<DB8A4я 6?4:ABEFP W = 0,25 

�BQHH<J<9AF CBD<EFBEF< 9 = 0,54 

'89?PAB9 EJ9C?9A<9 EA = 1 >#4 

'7B? 6AGFD9AA97B FD9A<я φ = 310 
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��1 №3: EGC9EP 5GD4я, C?4EF<KA4я 

�E>DOF4я @BMABEFP 3 @ 

 B8G?P 89HBD@4J<< �0 = 20  #4 

'89?PAO= 69E 7DGAF4: ρA = 22 >!/@3   

#D<DB8A4я 6?4:ABEFP W = 0,15 

#B>4;4F9?P F9>GK9EF< IL = 0,26 

�BQHH<J<9AF CBD<EFBEF< 9 = 0,52 

'89?PAB9 EJ9C?9A<9 EA = 20 >#4 

'7B? 6AGFD9AA97B FD9A<я φ = 220 

 

��1 №4: EG7?<AB> FG7BC?4EF<KAO= 

�E>DOF4я @BMABEFP 3 @ 

 B8G?P 89HBD@4J<< �0 = 25  #4 

'89?PAO= 69E 7DGAF4: ρA = 22 >!/@3   

#D<DB8A4я 6?4:ABEFP W = 0,13 

#B>4;4F9?P F9>GK9EF< IL = 0,1 

�BQHH<J<9AF CBD<EFBEF< 9 = 0,36 

'89?PAB9 EJ9C?9A<9 EA = 37 >#4 

'7B? 6AGFD9AA97B FD9A<я φ = 240 

 

��1 №5: 7?<A4 CB?GF6ёD84я 

�E>DOF4я @BMABEFP 3 @ 

 B8G?P 89HBD@4J<< �0 = 21  #4 

'89?PAO= 69E 7DGAF4: ρA = 19 >!/@3   

#D<DB8A4я 6?4:ABEFP W = 0,13 

#B>4;4F9?P F9>GK9EF< IL = 0,15 

�BQHH<J<9AF CBD<EFBEF< 9 = 1 

'89?PAB9 EJ9C?9A<9 EA = 39 >#4 

'7B? 6AGFD9AA97B FD9A<я φ = 210 

 

�4D<4AF 1. �?<A4 ;84A<я 24 @. 
 

�OCB?A<FP EF4F<K9E><= D4EK9F 
>4D>4E4 A4 CD98?B:9AAO9 

A47DG;>< 

%9K9A<9 
>B?BAAO 

%9K9A<9 Q?9@9AFB6 H9D@O 
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#BEFBяAA4я 
A47DG;>4 P = 14 

>! 

%A97B64я 
A47DG;>4 

P = 20 >! 

�6GF46D 
80,1 

�# < !# - 864 G7B?>4 160I100I5 

"EF4?PAO9 EF9D:A< D9L9F>< – 
864 G7B?>4 100I10 

 

 

�OCB?A<FP CB85BD E9K9A<я >B?BAAO < �#  

 

�4D<4AF 2. �?<A4 ;84A<я 30 @ 

�OCB?A<FP EF4F<K9E><= D4EK9F >4D>4E4 
A4 CD98?B:9AAO9 A47DG;>< 

%9K9A<9 >B?BAAO %9K9A<9 Q?9@9AFB6 
H9D@O 

�D4AB64я A47DG;>4 

Dmax = 142 >! 

Dmin = 92 >! 

Mmax = 106,5 >!@ 

Mmin = 69 >! 

�9FDB64я A47DG;>4 

q = 0.198 >!/@ 

q` = 0.135 >!/@ 

 

�6GF46D 40,1 �# < !# - 864 G7B?>4 
140I100I5 

"EF4?PAO9 EF9D:A< 
D9L9F>< – 864 G7B?>4 

90I10 

 

�OCB?A<FP CB85BD E9K9A<я >B?BAAO < 69DIA97B CBяE4 
H9D@O  

 

�4D<4AF 3. �?<A4 ;84A<я 24 @. 

�OCB?A<FP EF4F<K9E><= D4EK9F >4D>4E4 A4 
CD98?B:9AAO9 A47DG;>< 

%9K9A<9 >B?BAAO %9K9A<9 Q?9@9AFB6 
H9D@O 
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#BEFBяAA4я A47DG;>4 
P = 18 >! 

%A97B64я A47DG;>4 

P = 16 >! 

�6GF46D 40,1 �# < !# - 864 
G7B?>4 140I100I8 

"EF4?PAO9 EF9D:A< 
D9L9F>< – 864 
G7B?>4 90I8 

 

 

�OCB?A<FP CB85BD E9K9A<я >B?BAAO < A<:A97B CBяE4 
H9D@O 

 

 

�4D<4AF 4. �?<A4 ;84A<я 30 @. 

�OCB?A<FP EF4F<K9E><= D4EK9F >4D>4E4 A4 
CD98?B:9AAO9 A47DG;>< 

%9K9A<9 >B?BAAO %9K9A<9 Q?9@9AFB6 
H9D@O 

�D4AB64я A47DG;>4 

Dmax = 172 >! 

Dmin = 62 >! 

Mmax = 129 >!@ 

Mmin = 46,5 >! 

�9FDB64я A47DG;>4 

q = 0.172 >!/@ 

q` = 0.124 >!/@ 

 

�6GF46D 50,1 �# < !# - 864 
G7B?>4 125I80I7 

"EF4?PAO9 EF9D:A< 
D9L9F>< – 864 
G7B?>4 100I10 

 

�OCB?A<FP CB85BD E9K9A<я >B?BAAO < 69DIA97B 
CBяE4 H9D@O 
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�4D<4AF 5. �?<A4 ;84A<я 24 @. 

�OCB?A<FP EF4F<K9E><= D4EK9F >4D>4E4 A4 
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