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(G0A>2) 

�C48B>@=K5 70-
=OB8O (G0A) 

%0<>AB>O-
B5;L=0O 
@01>B0 2 B>< G8A;5 

�5:F88 #@0:B8-
G5A:85 
70=OB8O 

1.  &5<0 1. �040G8 M:>=><5B@8:8 2 >1-
;0AB8 A>F80;L=>-M:>=><8G5A:8E 
8AA;54>20=89. "A=>2=K5 MB0?K 
M:>=><5B@8G5A:>3> <>45;8@>20-
=8O. 

22 2 4 1 

2.  &5<0 2. �;0AA8G5A:0O 8 >1>1I5=-
=0O ;8=59=K5 <>45;8 <=>65AB25=-
=>9 @53@5AA88. 

24 2 6 1 

3.  &5<0 3. �8=59=K5 @53@5AA8>==K5 
<>45;8 A ?5@5<5==>9 AB@C:BC@>9. 

26 2 6 1 

4.  &5<0 4. !5;8=59=K5 @53@5AA8>=-
=K5 <>45;8 8 8E ;8=50@870F8O. 

22 2 6 1 

5.  &5<0 5. �8=0<8G5A:85 @53@5AA8>=-
=K5 <>45;8. 

24 2 6 1 

6.  &5<0 6. #@>3=>78@>20=85, >A=>20=-
=>5 =0 8A?>;L7>20=88 <>45;59 2@5-
<5==KE @O4>2. 

20 2 6 1 

7.  &5<0 7. %8AB5<0 ;8=59=KE >4=>-
2@5<5==KE C@02=5=89. 

20 2 6 1 
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8.  &5<0 8. �45=B8D8:0F8O A8AB5< >4-
=>2@5<5==KE C@02=5=89. 

20 2 6 1 

 �&"�": 144 16 48 8 
 

 
5.2. &5<0B8G5A:89 ?;0= ;5:F89 

"G=0O D>@<0 >1CG5=8O  
?/? &5<K ;5:F89 �>;8G5AB2> 

G0A>2 
1 &5<0 1. �040G8 M:>=><5B@8:8 2 >1;0AB8 A>F80;L=>-
M:>=><8G5A:8E 8AA;54>20=89. "A=>2=K5 MB0?K M:>=>-
<5B@8G5A:>3> <>45;8@>20=8O. 

2 

2 &5<0 2. �;0AA8G5A:0O 8 >1>1I5==0O ;8=59=K5 <>45;8 
<=>65AB25==>9 @53@5AA88. 

2 

3 &5<0 3. �8=59=K5 @53@5AA8>==K5 <>45;8 A ?5@5<5==>9 
AB@C:BC@>9. 

2 

4 &5<0 4. !5;8=59=K5 @53@5AA8>==K5 <>45;8 8 8E ;8=50-
@870F8O. 

2 

5 &5<0 5. �8=0<8G5A:85 @53@5AA8>==K5 <>45;8. 2 
6 &5<0 6. #@>3=>78@>20=85, >A=>20==>5 =0 8A?>;L7>20-
=88 <>45;59 2@5<5==KE @O4>2. 

2 

7 &5<0 7. %8AB5<0 ;8=59=KE >4=>2@5<5==KE C@02=5=89. 2 
8 &5<0 8. �45=B8D8:0F8O A8AB5< >4=>2@5<5==KE C@02=5-
=89. 

2 

 �&"�": 16 
 
 

5.3. &5<0B8G5A:89 ?;0= ?@0:B8G5A:8E 70=OB89 
 
"G=0O D>@<0 >1CG5=8O  
?/? &5<K 70=OB89 �>;8G5AB2> 

G0A>2 
1 &5<0 1. �040G8 M:>=><5B@8:8 2 >1;0AB8 A>F80;L=>-
M:>=><8G5A:8E 8AA;54>20=89. "A=>2=K5 MB0?K M:>=>-
<5B@8G5A:>3> <>45;8@>20=8O. 

6 

2 &5<0 2. �;0AA8G5A:0O 8 >1>1I5==0O ;8=59=K5 <>45;8 
<=>65AB25==>9 @53@5AA88. 

6 

3 &5<0 3. �8=59=K5 @53@5AA8>==K5 <>45;8 A ?5@5<5==>9 
AB@C:BC@>9. 

6 

4 &5<0 4. !5;8=59=K5 @53@5AA8>==K5 <>45;8 8 8E ;8=50-
@870F8O. 

6 

5 &5<0 5. �8=0<8G5A:85 @53@5AA8>==K5 <>45;8. 6 
6 &5<0 6. #@>3=>78@>20=85, >A=>20==>5 =0 8A?>;L7>20- 6 
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=88 <>45;59 2@5<5==KE @O4>2. 
7 &5<0 7. %8AB5<0 ;8=59=KE >4=>2@5<5==KE C@02=5=89. 6 
8 &5<0 8. �45=B8D8:0F8O A8AB5< >4=>2@5<5==KE C@02=5-
=89. 

6 

 �&"�": 48 
 
 

5.4. %>45@60=85 @0745;>2 48AF8?;8=K 
 

№
?/
? 

!08<
5=>-
20=85 
@07-
45;0 

 %>45@60=85 @0745;0 �><
?5-
B5=-
F88 

1 #0@-
=0O 
@5-
3@5A-
A8O 8 
:>@-
@5;O-
F8O 

�040G8 M:>=><5B@8:8 2 >1;0AB8 A>F80;L=>-
M:>=><8G5A:8E 8AA;54>20=89. �=D>@<0F8>==K5 B5E=>;>-
388 =0 1075 -�  2 M:>=><5B@8G5A:8E 8AA;54>20=8OE. 
�;0AA8D8:0F8O ?5@5<5==KE 2 M:>=><5B@8G5A:8E <>45-
;OE. "A=>2=K5 B8?K 40==KE (?@>AB@0=AB25==K5 8 2@5-
<5==K5).  >45;8 2@5<5==KE @O4>2. $53@5AA8>==K5 <>45-
;8 - ;8=59=K5 8 =5;8=59=K5. %8AB5<K >4=>2@5<5==KE 
C@02=5=89. #@8<5@K M:>=><5B@8G5A:8E <>45;59 (<>45;L 
?@54;>65=8O 8 A?@>A0 =0 :>=:C@5=B=>< @K=:5). "A=>2-
=K5 MB0?K M:>=><5B@8G5A:>3> <>45;8@>20=8O. #@>1;5<K 
M:>=><5B@8G5A:>3> <>45;8@>20=8O: ?>=OB8O A?5F8D8:0-
F88, 845=B8D8:0F88 8 845=B8D8F8@C5<>AB8 <>45;8. 

 

'� 
1; 
'�-
2; 
"#�
-1; 
#�-

1 

2  =>-
65-
AB25=
=0O 
@5-
3@5A-
A8O 8 
:>@-
@5;O-
F8O 

�;0AA8G5A:0O ;8=59=0O <>45;L <=>65AB25==>9 @5-
3@5AA88 (��  $) 8 <5B>4 =08<5=LH8E :204@0B>2 
( !�). %2>9AB20 >F5=>: ?0@0<5B@>2 @53@5AA8>==>9 <>-
45;8. #@54?>AK;:8 @53@5AA8>==>3> 0=0;870. #@>25@:0 
045:20B=>AB8 <>45;8 (:>MDD8F85=B 45B5@<8=0F88, 7=0-
G8<>ABL C@02=5=8O 2 F5;><, 7=0G8<>ABL >B45;L=KE ?0@0-
<5B@>2 <>45;8, A@54=OO >B=>A8B5;L=0O >H81:0 0??@>:A8-
<0F88). %B0=40@B87>20==0O D>@<0 C@02=5=8O @53@5AA88. 
 C;LB8:>;;8=50@=>ABL 8 >B1>@ =081>;55 ACI5AB25==KE 
>1JOA=ONI8E ?5@5<5==KE 2 ��  $. "1>1I5==0O ;8-
=59=0O <>45;L <=>65AB25==>9 @53@5AA88 ("�  $) 8 
>1>1I5==K9 <5B>4 =08<5=LH8E :204@0B>2 (" !�). 
"1>1I5==0O ;8=59=0O <>45;L <=>65AB25==>9 @53@5AA88 
("�  $) A 3><>A:540AB8G=K<8 8 35B5@>A:540AB8G=K<8 
>AB0B:0<8, 0 B0:65 >1>1I5==0O ;8=59=0O <>45;L <=>65-
AB25==>9 @53@5AA88 A 02B>:>@@5;8@>20==K<8 >AB0B:0<8.  

 

 
'� 
1; 
'�-
2; 
"#�
-1; 
#�-

1 
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6. 'G51=>-<5B>48G5A:>5 >15A?5G5=85 A0<>AB>OB5;L=>9 @01>BK 
 Т9@4F<G9E><= C?4A E4@BEFBяF9?PAB= D45BFO 

?/
? 

&5<0B8:0 A0<>AB>OB5;L=>9 
@01>BK 

�>;8-
G5AB2> 
G0A>2 

$5:><5=4C5<K5 8AB>G=8:8 
8=D>@<0F88 (№ 8AB>G=8:0) 
>A-
=>2-
=0O 
(87 
?.8 
$#�) 

4>?>;=8-
B5;L=0O 
(87 ?.8 
$#�) 

(8=B5@-
=5B-

@5AC@AK) 
(87 ?.9 
$#�) 

1 &5<0 1. �040G8 M:>=><5B@8:8 2 
>1;0AB8 A>F80;L=>-
M:>=><8G5A:8E 8AA;54>20=89. 
"A=>2=K5 MB0?K M:>=><5B@8-
G5A:>3> <>45;8@>20=8O. 

1 1,2,3 4,5,6 1-3 

2 &5<0 2. �;0AA8G5A:0O 8 >1>1-
I5==0O ;8=59=K5 <>45;8 
<=>65AB25==>9 @53@5AA88. 

1 3 4,5,6 1-3 

3 &5<0 3. �8=59=K5 @53@5AA8>=-
=K5 <>45;8 A ?5@5<5==>9 
AB@C:BC@>9. 

1 1,2,3 5,6 1-3 

4 &5<0 4. !5;8=59=K5 @53@5AA8-
>==K5 <>45;8 8 8E ;8=50@870-
F8O. 

1 1,2 4,5,6, 1-3 

5 &5<0 5. �8=0<8G5A:85 @53@5A-
A8>==K5 <>45;8. 

1 1,2,3 5,6 1-3 

6 &5<0 6. #@>3=>78@>20=85, >A=>-
20==>5 =0 8A?>;L7>20=88 <>45-
;59 2@5<5==KE @O4>2. 

1 1,2 6 1-3 

7 &5<0 7. %8AB5<0 ;8=59=KE >4-
=>2@5<5==KE C@02=5=89. 

1 1,2 4,5,6,7 1-3 

8 &5<0 8. �45=B8D8:0F8O A8AB5< 
>4=>2@5<5==KE C@02=5=89. 

1 1,2 4,5,6,7 1-3 

9 �&"�": 8    

 
'G51=>-<5B>48G5A:85 <0B5@80;K 4;O A0<>AB>OB5;L=>9 @01>BK: 

1. �@5<5@ !.,., #CB:> �.�. -:>=><5B@8:0. 'G51=8:.  .: .!�&�, 2008. 
2. #@0:B8:C< ?> M:>=><5B@8:5. #>4 @54. �;8A552>9 �.�.  .: (8=0=AK 8 AB0B8-
AB8:0, 2008. 

3. -:>=><5B@8:0. 'G51=8:. #>4 @54. �;8A552>9 �.�.   .: (8=0=AK 8 AB0B8-
AB8:0, 2008. 
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4. �;8A5520 �.�. #@0:B8:C< ?> M:>=><5B@8:5 
 

&5<K @5D5@0B>2 ?> 48AF8?;8=5 
 

1. -:>=><5B@8:0 :0: =0C:0: A>45@60=85, F5;8, 7040G8, =0?@02;5=8O @0728-
B8O. 

2. #>=OB85 M:>=><5B@8:8. 
3. #@8=F8?K ?>AB@>5=8O 8 8A?>;L7>20=8O M:>=><5B@8G5A:8E <>45;59 8 
<5B>4>2 2 M:>=><8G5A:8E 8AA;54>20=8OE. 

4. �=D>@<0F8>==K5 B5E=>;>388 2 M:>=><5B@8:5. 
5. �AA;54>20=85 2708<>A2O78 ?>:070B5;59 45OB5;L=>AB8 D8@<K A ?><>-
ILN <5B>4>2 :>@@5;OF8>==>-@53@5AA8>==>3> 0=0;870. 

6. �AA;54>20=85 2708<>A2O78 A>F80;L=>-M:>=><8G5A:8E ?>:070B5;59 $( A 
?><>ILN <5B>4>2 :>@@5;OF8>==>-@53@5AA8>==>3> 0=0;870. 

7. -:>=><5B@8G5A:>5 <>45;8@>20=85 8 ?@>3=>78@>20=85 F5=K =0 B>20@ A 
?><>ILN <5B>4>2 :>@@5;OF8>==>-@53@5AA8>==>3> 0=0;870. 

8. #>AB@>5=85 ;8=59=>9 <>45;8 <=>65AB25==>9 @53@5AA88 2 A;CG05 35B5-
@>A:540AB8G=>AB8 >AB0B:>2. 

9. #>AB@>5=85 ;8=59=>9 <>45;8 <=>65AB25==>9 @53@5AA88 2 A;CG05 02B>-
:>@@5;OF88 >AB0B:>2. 

10. #@>1;5<0 <C;LB8:>;;8=50@=>AB8 ?@8 ?>AB@>5=88 ;8=59=>9 <>45;8 
<=>65AB25==>9 @53@5AA88. 

11. �A?>;L7>20=85 D8:B82=KE ?5@5<5==KE ?@8 ?>AB@>5=88 <>45;8 <=>-
65AB25==>9 @53@5AA88. 

12. #>AB@>5=85 =5;8=59=KE <>45;59 <=>65AB25==>9 @53@5AA88. 
13. �A?>;L7>20=85 48=0<8G5A:8E @53@5AA8>==KE <>45;59 ?@8 87CG5=88 
A>F80;L=>-M:>=><8G5A:8E O2;5=89. 

14. -:>=><5B@8G5A:89 0=0;87 ?>B@518B5;LA:>3> @K=:0 $(. 
15. -:>=><5B@8G5A:>5 <>45;8@>20=85 8 ?@>3=>78@>20=85 F5=K =0 B>20@ A 
?><>ILN 040?B82=KE <5B>4>2. 

16. -:>=><5B@8G5A:>5 <>45;8@>20=85 8 ?@>3=>78@>20=85 A?@>A0 =0 ?@>-
4C:F8N. 

17. -:>=><5B@8G5A:89 0=0;87 A>F80;L=>-M:>=><8G5A:8E ?>:070B5;59 $(. 
18. -:>=><5B@8G5A:89 0=0;87 D8=0=A>2>-M:>=><8G5A:>9 45OB5;L=>AB8 
D8@<K. 

19.  >45;L A?@>A0-?@54;>65=8O 8 55 <>48D8:0F88. 
20. #@>1;5<0 845=B8D8F8@C5<>AB8 A8AB5<K >4=>2@5<5==KE C@02=5=89 
(=0 ?@8<5@5 <>45;8 A?@>A0-?@54;>65=8O A CG5B>< =0;>30). 

 
�>?@>AK 4;O A0<>:>=B@>;O 

 
1. �0@>645=85 8 D>@<8@>20=85 =0C:8 «M:>=><5B@8:0». 
2. !07>28B5 >A=>2=K5 7040G8 M:>=><5B@8:8. 

https://e.lanbook.com/book/53878#authors
https://e.lanbook.com/book/53878#book_name
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3. "A=>2=K5 MB0?K M:>=><5B@8G5A:>3> <>45;8@>20=8O. #@>1;5<K M:>=>-
<5B@8G5A:>3>  
<>45;8@>20=8O. 

4. �84K M:>=><5B@8G5A:8E <>45;59.  >45;L A?@>A0-?@54;>65=8O. 
5. �AE>4=K5 ?@54?>AK;:8 ?>AB@>5=8O @53@5AA8>==KE <>45;59. 
6. &5>@5<0 �0CAA0- 0@:>20. �;0AA8G5A:0O ;8=59=0O <>45;L <=>65AB25=-
=>9 @53@5AA88. 

7.  5B>4 =08<5=LH8E :204@0B>2 4;O >F5=:8 ?0@0<5B@>2 <>45;8 <=>65-
AB25==>9 @53@5AA88. 

8. "F5=:0 B>G=>AB8 8 045:20B=>AB8 @53@5AA8>==>9 <>45;8. 
9. #@>25@:0 7=0G8<>AB8 C@02=5=8O @53@5AA88 2 F5;>< 8 53> :>MDD8F85=-
B>2? 

10. #>=OB85 <C;LB8:>;;8=50@=>AB8. "A=>2=K5  ?@87=0:8 8 ?>A;54AB28O 
<C;LB8:>;;8=50@=>AB8. 

11. #>=OB85 <C;LB8:>;;8=50@=>AB8. "A=>2=K5 ?@87=0:8 <C;LB8:>;;8=5-
0@=>AB8 8 A?>A>1K 55 CAB@0=5=8O. 

12. %B0=40@B87>20==0O 8 5AB5AB25==0O D>@<K C@02=5=8O <=>65AB25==>9 
@53@5AA88.  
�=B5@?@5B0F8O ?0@0<5B@>2. 

13. "1>1I5==0O ;8=59=0O <>45;L <=>65AB25==>9 @53@5AA88 2 A;CG05 35B5-
@>A:540AB8G=>AB8 >AB0B:>2. �725H5==K9 <5B>4 =08<5=LH8E :204@0B>2. 

14. "1>1I5==0O ;8=59=0O <>45;L <=>65AB25==>9 @53@5AA88. #>=OB85 02-
B>:>@@5;OF88. &5ABK =0 =0;8G85 02B>:>@@5;OF88: 8E ?@58<CI5AB20 8 
=54>AB0B:8. 

15. "1>1I5==K9 <5B>4 =08<5=LH8E :204@0B>2. 
16. �>:068B5, GB> 2 A;CG05 >1>1I5==>9 ;8=59=>9 <>45;8 <=>65AB25==>9 
@53@5AA88 " !�->F5=:8 25:B>@0 ?0@0<5B@>2 1>;55 MDD5:B82=K, G5< 
 !�->F5=:8. 

17. &5ABK =0 35B5@>A:540AB8G=>ABL: 8E ?@58<CI5AB20 8 =54>AB0B:8. 
18. !5>4=>@>4=>ABL 40==KE 2 @53@5AA8>==>< A<KA;5. �A?>;L7>20=85 D8:-
B82=KE ?5@5<5==KE 2 @53@5AA8>==KE <>45;OE. �=B5@?@5B0F8O :>MD-
D8F85=B>2 ?@8 D8:B82=KE ?5@5<5==KE. 

19. �A?>;L7>20=85 D8:B82=KE ?5@5<5==KE 2 @53@5AA8>==KE <>45;OE. �=-
B5@?@5B0F8O  
:>MDD8F85=B>2 ?@8 D8:B82=KE ?5@5<5==KE. 

20. �A?>;L7>20=85 D8:B82=KE ?5@5<5==KE 4;O 0=0;870 A57>==KE :>;510-
=89. �=B5@?@5B0F8O :>MDD8F85=B>2 <>45;8, ?>AB@>5==>9 B>;L:> =0 
D8:B82=KE ?5@5<5==KE. 

21. �A?>;L7>20=85 D8:B82=KE ?5@5<5==KE 4;O 87<5=5=8O C3;0 =0:;>=0. 
22. !5;8=59=K5 <>45;8 @53@5AA88 8 8E ;8=50@870F8O. #@8<5@K =5;8=59-
=KE <>45;59 @53@5AA88. 

23. "F5=:0 ?0@0<5B@>2 =5;8=59=KE <>45;59 @53@5AA88. #@8<5@K =5;8-
=59=KE <>45;59 @53@5AA88. 

24. �8=59=0O 8 AB5?5==0O <>45;8 <=>65AB25==>9 @53@5AA88: 8=B5@?@5B0-
F8O ?0@0<5B@>2. 
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25. �2B>@53@5AA8>==0O <>45;L ?5@2>3> ?>@O4:0: >F5=820=85 ?0@0<5B@>2 
(7=0G5=85 ρ  
8725AB=>). 

26. �2B>@53@5AA8>==0O <>45;L ?5@2>3> ?>@O4:0: >F5=820=85 ?0@0<5B@>2 
(7=0G5=85 ρ =58725AB=>). 

27. �2B>@53@5AA8>==0O <>45;L ?5@2>3> ?>@O4:0: A2>9AB20 02B>:>@@5;OF8-
>==>9 8 G0AB=>9 02B>:>@@5;OF8>==>9 DC=:F89. 

28. !5AB0F8>=0@=K5 2@5<5==K5 @O4K. 
29. �40?B82=K5 <>45;8 ?@>3=>78@>20=8O.  
30. �40?B82=K5 <>45;8 ?@>3=>78@>20=8O A CG5B>< A57>==>AB8. 
31. �84K A8AB5< ;8=59=KE C@02=5=89. %B@C:BC@=0O 8 ?@82545==0O D>@<K 
<>45;8. 

32. #@>1;5<0 845=B8D8F8@C5<>AB8 <>45;8. 
33. !5>1E>48<>5 CA;>285 845=B8D8F8@C5<>AB8. 
34. �>AB0B>G=>5 CA;>285 845=B8D8F8@C5<>AB8 
35. #@>1;5<0 845=B8D8F8@C5<>AB8 <>45;8. �2CEH03>2K9 <5B>4 
=08<5=LH8E :204@0B>2. 

36. #@>1;5<0 845=B8D8F8@C5<>AB8 <>45;8. %CBL :>A25==>3> <5B>40 
=08<5=LH8E :204@0B>2. 

37.  >45;L A?@>A0-?@54;>65=8O 8 55 <>48D8:0F88. 
38.  >45;L A?@>A0-?@54;>65=8O A CG5B>< =0;>30. 
39.  >45;L A?@>A0-?@54;>65=8O A CG5B>< B@5=40. 

 
 

1.  5B>48G5A:85 C:070=8O 8 7040G8 : ?@0:B8G5A:8< 70=OB8O< 4;O ABC45=-
B>2 >G=>9 8 >G=>-70>G=>9 D>@< >1CG5=8O. 

2.  5B>48G5A:85 C:070=8O ?> 2K?>;=5=8N :>=B@>;L=KE @01>B 4;O ABC-
45=B>2 70>G=>9 D>@<K >1CG5=8O. 
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(b) :>MDD8F85=B 02B>:>@@5;OF88 
(c) ;03 
(d) B@5=4 
16) �>@@5;OF8O ?>4@07C<5205B =0;8G85 A2O78 <564C & 
(a) @57C;LB0B>< 8 A;CG09=K<8 D0:B>@0<8 
(b) ?5@5<5==K<8 
(c) A;CG09=K<8 D0:B>@0<8 
(d) ?0@0<5B@0<8 
17) �>A25==K9 <5B>4 =08<5=LH8E :204@0B>2 ?@8<5=8< 4;O & 
(a) =5845=B8D8F8@C5<>9 A8AB5<K C@02=5=89 
(b) =5845=B8D8F8@C5<>9 A8AB5<K @5:C@A82=KE C@02=5=89 
(c) ;N1>9 A8AB5<K >4=>2@5<5==KE C@02=5=89 
(d) 845=B8D8F8@C5<>9 A8AB5<K >4=>2@5<5==KE C@02=5=89 
18) �>MDD8F85=B 45B5@<8=0F88 @0AAG8BK205BAO 4;O >F5=:8 :0G5AB20& 
(a) ?>41>@0 C@02=5=8O @53@5AA88 
(b) ?0@0<5B@>2 C@02=5=8O @53@5AA88 
(c) D0:B>@>2, =5 2:;NG5==KE 2 C@02=5=85 @53@5AA88 
(d) <C;LB8:>;;8=50@=KE D0:B>@>2   
19) �>MDD8F85=B ?0@=>9 :>@@5;OF88 E0@0:B5@87C5B B5A=>BC ____ A2O78 

<564C _____ ?5@5<5==K<8. 
(a) =5;8=59=>9 & =5A:>;L:8<8 
(b) ;8=59=>9 & =5A:>;L:8<8 
(c) =5;8=59=>9 & 42C<O 
(d) ;8=59=>9 & 42C<O 
20) �@8B8G5A:85 7=0G5=8O :@8B5@8O %BLN45=B0 >?@545;ONBAO ?>& 
(a) 42C< AB5?5=O< A2>1>4K 
(b) C@>2=N =57=0G8<>AB8 
(c) B@5< 8 1>;55 AB5?5=O< A2>1>4K 
(d) C@>2=N 7=0G8<>AB8 8 >4=>9 AB5?5=8 A2>1>4K 
21)  5B>4 =08<5=LH8E :204@0B>2 8A?>;L7C5BAO 4;O >F5=820=8O & 
(a) 25;8G8=K :>MDD8F85=B0 45B5@<8=0F88 
(b) ?0@0<5B@>2 ;8=59=>9 @53@5AA88 
(c) 25;8G8=K :>MDD8F85=B0 :>@@5;OF88 
(d) A@54=59 >H81:8 0??@>:A8<0F88 
22) !5;8=59=K< O2;O5BAO C@02=5=85 @53@5AA88 =5;8=59=>5 >B=>A8B5;L=> 

2E>4OI8E 2 =53> & 
(a) ?0@0<5B@>2 
(b) A;CG09=KE 25;8G8= 
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(c) @57C;LB0B>2 
(d) D0:B>@>2 
23) !5A<5I5==>ABL >F5=:8 E0@0:B5@87C5B & 
(a) @025=AB2> =C;N <0B5<0B8G5A:>3> >6840=8O >AB0B:>2 
(b) =08<5=LHCN 48A?5@A8N >AB0B:>2 
(c) 55 7028A8<>ABL >B >1J5<0 2K1>@:8 
(d) C25;8G5=85 B>G=>AB8 55 2KG8A;5=8O A C25;8G5=85< >1J5<0 2K1>@:8 
24) "1>1I5==K9 <5B>4 =08<5=LH8E :204@0B>2 ?@8<5=O5BAO 2 A;CG05& 
(a) D8:B82=KE ?5@5<5==KE 
(b) <C;LB8:>;;8=50@=>AB8 D0:B>@>2 
(c) 02B>:>@@5;OF88 ?5@5<5==KE 
(d) 02B>:>@@5;OF88 >AB0B:>2 
25) #>4 02B>:>@@5;OF859 C@>2=59 2@5<5==>3> @O40 ?>4@07C<5205BAO 

_____ 7028A8<>ABL <564C ?>A;54>20B5;L=K<8 C@>2=O<8 @O40. 
(a) :>@@5;OF8>==>3DC=:F8>=0;L=0O 
(b) DC=:F8>=0;L=0O 
(c) 45B5@<8=8@>20==0O 
(d) :>@@5;OF8>==0O 
26) #@8 2K?>;=5=88 ?@54?>AK;>:  !� >F5=:8 ?0@0<5B@>2 @53@5AA88 

>1;040NB A2>9AB20<8: (=5A:) 
(a) 4>AB>25@=>ABL 
(b) =5A>AB>OB5;L=>ABL 
(c) =5A<5I5==>ABL 
(d) MDD5:B82=>ABL 
27) #@54?>AK;:0<8  !� O2;ONBAO & (=5A:) 
(a) A;CG09=K5 >B:;>=5=8O :>@@5;8@CNB 4@C3 A 4@C3>< 
(b) 35B5@>A:540AB8G=>ABL A;CG09=KE >B:;>=5=89 
(c) A;CG09=K5 >B:;>=5=8O O2;ONBAO =57028A8<K<8 4@C3 >B 4@C30 
(d) 48A?5@A8O A;CG09=KE >B:;>=5=89 ?>AB>O==0 4;O 2A5E =01;N45=89 
28) #@8<5@0<8 D8:B82=KE ?5@5<5==KE <>3CB A;C68BL: (=5A:) 
(a) 2>7@0AB 
(b) 4>E>4 
(c) ?>; 
(d) >1@07>20=85 
29) #@8<5@>< =5;8=59=>9 7028A8<>AB8 M:>=><8G5A:8E ?>:070B5;59 O2;O-

5BAO & 
(a) 7028A8<>ABL >1J5<0 ?@>406 >B =545;8 @50;870F88, 2K@065==0O ;8-

=59=K< B@5=4>< 
(b) ;8=59=0O 7028A8<>ABL 70B@0B =0 ?@>872>4AB2> >B >1J5<0 2K?CA:0 ?@>-

4C:F88 
(c) ;8=59=0O 7028A8<>ABL 2K@CG:8 >B 25;8G8=K >1>@>B=KE A@54AB2 
(d) :;0AA8G5A:0O 38?5@1>;8G5A:0O 7028A8<>ABL A?@>A0 >B F5=K   
30) #@8=F8?80;L=K5 A;>6=>AB8 ?@8<5=5=8O A8AB5< M:>=><5B@8G5A:8E 

C@02=5=89 A2O70=K A >H81:0<8& 
(a) >4=>@>4=>AB8 2K1>@>G=>9 A>2>:C?=>AB8 
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(b) >F5=820=8O ?0@0<5B@>2 
(c) A?5F8D8:0F88 <>45;8 
(d) >?@545;5=8O A;CG09=KE 2>7459AB289 
31) %8AB5<0 M:>=><5B@8G5A:8E C@02=5=89 2:;NG05B 2 A51O A;54CNI85 

?5@5<5==K5: 
(a) A8AB5<=K5 
(b) M=4>35==K5 
(c) A;CG09=K5 
(d) M:7>35==K5 
32) %?>A>10<8 >?@545;5=8O AB@C:BC@K 2@5<5==>3> @O40 O2;ONBAO: (=5A:) 
(a) 0=0;87 02B>:>@@5;OF8>==>9 DC=:F88 
(b) @0AG5B :>MDD8F85=B>2 :>@@5;OF88 <564C >1JOA=ONI8<8 ?5@5<5=-

=K<8 
(c) ?>AB@>5=85 :>@@5;>3@0<<K 
(d) 03@538@>20=85 40==KE 70 >?@545;5==K9 ?@><56CB>: 2@5<5=8 
33) %@548 =5;8=59=KE M:>=><5B@8G5A:8E <>45;59 @0AA<0B@820NB A;54C-

NI85 :;0AAK =5;8=59=KE C@02=5=89: & 
(a) 2=5H=5 =5;8=59=K5 
(b) 2=5H=5 ;8=59=K5 
(c) 2=CB@5==5 =5;8=59=K5 
(d) 2=CB@5==55 ;8=59=K5 
34) %B@C:BC@=>9 D>@<>9 <>45;8 =07K205BAO A8AB5<0 ____ C@02=5=89. 
(a) D8:A8@>20==K9 
(b) 2708<>A2O70==KE 
(c) =57028A8<KE 
(d) @5:C@A82=KE 
35)  
36) &5=45=F8O 2@5<5==>3> @O40 E0@0:B5@87C5B A>2>:C?=>ABL D0:B>@>2, & 
(a) >:07K20NI8E A57>==>5 2>7459AB285   
(b) >:07K20NI8E 548=>2@5<5==>5 2;8O=85 
(c) >:07K20NI8E 4>;3>2@5<5==>5 2;8O=85 8 D>@<8@CNI8E >1ICN 48-

=0<8:C 87CG05<>3> ?>:070B5;O 
(d) =5 >:07K20NI8E 2;8O=85 =0 C@>25=L @O40 
37) ' 
38) ':068B5 25@=K5 E0@0:B5@8AB8:8 :>MDD8F85=B0 M;0AB8G=>AB8: 
(a) :>MDD8F85=B M;0AB8G=>AB8 ?>:07K205B =0 A:>;L:> ?@>F5=B>2 87<5-

=8BAO 7=0G5=85 @57C;LB8@CNI53> D0:B>@0 ?@8 87<5=5=88 =0 >48= ?@>F5=B 
>1JOA=ONI53> D0:B>@0 

(b) :>MDD8F85=B M;0AB8G=>AB8 O2;O5BAO ?>AB>O==>9 25;8G8=>9 4;O 2A5E 
284>2 <>45;59 

(c) :>MDD8F85=B M;0AB8G=>AB8 ?>:07K205B =0 A:>;L:> 87<5=8BAO 7=0G5-
=85 @57C;LB8@CNI53> D0:B>@0 ?@8 87<5=5=88 >1JOA=ONI53> D0:B>@0 =0 >4-
=C 548=8FC 

(d) ?> 7=0G5=8N :>MDD8F85=B0 M;0AB8G=>AB8 <>6=> AC48BL > A8;5 A2O78 
>1JOA=ONI53> D0:B>@0 A @57C;LB8@CNI8< 
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39) ':068B5 ?>A;54>20B5;L=>ABL MB0?>2 >F5=:8 ?0@0<5B@>2 =5;8=59=>9 
@53@5AA88 Y = a + b*X + c*X². 

(a) 3 >F5=820NBAO ?0@0<5B@K @53@5AA88 b0, b1, b2 
(b) 1 2K?>;=O5BAO 70<5=0 ?5@5<5==>9 X2 =0 Z 
(c) 2 70405BAO A?5F8D8:0F8O <>45;8 2 2845 Y = b0 + b1*X +b2*Z, 345 b0 = a; 

b1 = b; b2 =c 
(d) 4 >?@545;ONBAO 8AE>4=K5 ?0@0<5B@K 87 B>645AB2: a = b0; b = b1; c = b2 
40) ':068B5 A?@0254;82K5 CB25@645=8O ?> ?>2>4C :@8B5@8O �0@18=0-

'>BA>=0: (=5A:) 
(a) ?>72>;O5B ?@>25@8BL 38?>B57C > =0;8G88 02B>:>@@5;OF88 ?5@2>3> ?>-

@O4:0 
(b) 87<5=O5BAO 2 ?@545;0E >B 0 4> 4 
(c) @025= 0 2 A;CG05 >BACBAB28O 02B>:>@@5;OF88 
(i) ?@8<5=O5BAO 4;O ?@>25@:8 38?>B57K > =0;8G88 35B5@>A:540AB8G=>AB8 

>AB0B:>2 
41) ':068B5 ACI5AB2CNI85 :;0AAK M:>=><5B@8G5A:8E A8AB5<: (=5A:) 
(a) A8AB5<0 =>@<0;L=KE C@02=5=89 
(b) A8AB5<0 AB0=40@B=KE C@02=5=89 
(c) A8AB5<0 >4=>2@5<5==KE  C@02=5=89 
(d) A8AB5<0 =57028A8<KE C@02=5=89 
42) ':068B5 B@51>20=8O : D0:B>@0<, 2:;NG05<K< 2 <>45;L <=>65AB25=-

=>9 ;8=59=>9 @53@5AA88: (=5A:) 
(a) <564C D0:B>@0<8 =5 4>;6=0 ACI5AB2>20BL 2KA>:0O :>@@5;OF8O 
(b) D0:B>@K 4>;6=K 1KBL :>;8G5AB25==> 87<5@8<K 
(c) D0:B>@K 4>;6=K 8<5BL >48=0:>2CN @07<5@=>ABL 
(d) D0:B>@K 4>;6=K ?@54AB02;OBL 2@5<5==K5 @O4K 
43) (8:B82=K<8 ?5@5<5==K<8 2 C@02=5=88 <=>65AB25==>9 @53@5AA88 

O2;ONBAO & 
(a) :0G5AB25==K5 ?5@5<5==K5, ?@5>1@07>20==K5 2 :>;8G5AB25==K5 
(b) :><18=0F88 87 2:;NG5==KE 2 C@02=5=85 @53@5AA88 D0:B>@>2, ?>2K-

H0NI85 045:20B=>ABL <>45;8 
(c) ?5@5<5==K5, ?@54AB02;ONI85 ?@>AB59H85 DC=:F88 >B C65 2:;NG5=-

=KE 2 <>45;L ?5@5<5==KE 
(d) 4>?>;=8B5;L=K5 :>;8G5AB25==K5 ?5@5<5==K5, C;CGH0NI85 @5H5=85 
44) +8A;> AB5?5=59 A2>1>4K >1I59, D0:B>@=>9 8 >AB0B>G=>9 48A?5@A89 

A2O70=> & 
(a) B>;L:> A G8A;>< 548=8F A>2>:C?=>AB8 
(b) A G8A;>< 548=8F A>2>:C?=>AB8 8 284>< C@02=5=8O @53@5AA88 
(c) E0@0:B5@>< 8AA;54C5<KE ?5@5<5==KE 
(d) B>;L:> A 284>< C@02=5=8O @53@5AA88 
45) +8A;> AB5?5=59 A2>1>4K A2O70=> A G8A;>< & (=5A:) 
(a) 548=8F A>2>:C?=>AB8 (:>;8G5AB2>< =01;N45=89) 
(b) D8:B82=KE ?5@5<5==KE 
(c) 284>< C@02=5=8O @53@5AA88 
(d) A;CG09=KE >H81>: 
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46) -:>=><5B@8:0 3 MB> & 

a) @0745; M:>=><8G5A:>9 B5>@88, A2O70==K9 A 0=0;87>< AB0B8AB8G5A:>9 
8=D>@<0F88 

b) A?5F80;L=K9 @0745; <0B5<0B8:8, ?>A2OI5==K9 0=0;87C M:>=><8G5-
A:>9 8=D>@<0F88 

c) =0C:0, :>B>@0O >ACI5AB2;O5B :0G5AB25==K9 0=0;87 2708<>A2O759 M:>-
=><8G5A:8E O2;5=89 8 ?@>F5AA>2 

d) =0C:0, :>B>@0O 405B :>;8G5AB25==>5 2K@065=85 2708<>A2O759 M:>=>-
<8G5A:8E O2;5=89 8 ?@>F5AA>2 

 
�>=B@>;L=K5 2>?@>AK 4;O 8=48284C0;L=>3> 7040=8O: 

 
1. -:>=><5B@8:0 :0: =0C:0: A>45@60=85, F5;8, 7040G8, =0?@02;5=8O @0728-
B8O. 

2. #>=OB85 M:>=><5B@8:8. 
3. #@8=F8?K ?>AB@>5=8O 8 8A?>;L7>20=8O M:>=><5B@8G5A:8E <>45;59 8 
<5B>4>2 2 M:>=><8G5A:8E 8AA;54>20=8OE. 

4. �=D>@<0F8>==K5 B5E=>;>388 2 M:>=><5B@8:5. 
5. �AA;54>20=85 2708<>A2O78 ?>:070B5;59 45OB5;L=>AB8 D8@<K A ?><>-
ILN <5B>4>2 :>@@5;OF8>==>-@53@5AA8>==>3> 0=0;870. 

6. �AA;54>20=85 2708<>A2O78 A>F80;L=>-M:>=><8G5A:8E ?>:070B5;59 $( A 
?><>ILN <5B>4>2 :>@@5;OF8>==>-@53@5AA8>==>3> 0=0;870. 

7. -:>=><5B@8G5A:>5 <>45;8@>20=85 8 ?@>3=>78@>20=85 F5=K =0 B>20@ A 
?><>ILN <5B>4>2 :>@@5;OF8>==>-@53@5AA8>==>3> 0=0;870. 

8. #>AB@>5=85 ;8=59=>9 <>45;8 <=>65AB25==>9 @53@5AA88 2 A;CG05 35B5-
@>A:540AB8G=>AB8 >AB0B:>2. 

9. #>AB@>5=85 ;8=59=>9 <>45;8 <=>65AB25==>9 @53@5AA88 2 A;CG05 02B>-
:>@@5;OF88 >AB0B:>2. 

10. #@>1;5<0 <C;LB8:>;;8=50@=>AB8 ?@8 ?>AB@>5=88 ;8=59=>9 <>45;8 
<=>65AB25==>9 @53@5AA88. 

11. �A?>;L7>20=85 D8:B82=KE ?5@5<5==KE ?@8 ?>AB@>5=88 <>45;8 <=>-
65AB25==>9 @53@5AA88. 

12. #>AB@>5=85 =5;8=59=KE <>45;59 <=>65AB25==>9 @53@5AA88. 
13. �A?>;L7>20=85 48=0<8G5A:8E @53@5AA8>==KE <>45;59 ?@8 87CG5=88 
A>F80;L=>-M:>=><8G5A:8E O2;5=89. 

14. -:>=><5B@8G5A:89 0=0;87 ?>B@518B5;LA:>3> @K=:0 $(. 
15. -:>=><5B@8G5A:>5 <>45;8@>20=85 8 ?@>3=>78@>20=85 F5=K =0 B>20@ A 
?><>ILN 040?B82=KE <5B>4>2. 

16. -:>=><5B@8G5A:>5 <>45;8@>20=85 8 ?@>3=>78@>20=85 A?@>A0 =0 ?@>-
4C:F8N. 

17. -:>=><5B@8G5A:89 0=0;87 A>F80;L=>-M:>=><8G5A:8E ?>:070B5;59 $(. 
18. -:>=><5B@8G5A:89 0=0;87 D8=0=A>2>-M:>=><8G5A:>9 45OB5;L=>AB8 
D8@<K. 
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19.  >45;L A?@>A0-?@54;>65=8O 8 55 <>48D8:0F88. 
20. #@>1;5<0 845=B8D8F8@C5<>AB8 A8AB5<K >4=>2@5<5==KE C@02=5=89 
(=0 ?@8<5@5 <>45;8 A?@>A0-?@54;>65=8O A CG5B>< =0;>30). 

 
�>?@>AK : M:70<5=C: 

 
1. �0@>645=85 8 D>@<8@>20=85 =0C:8 «M:>=><5B@8:0». 
2. !07>28B5 >A=>2=K5 7040G8 M:>=><5B@8:8. 
3. "A=>2=K5 MB0?K M:>=><5B@8G5A:>3> <>45;8@>20=8O. #@>1;5<K M:>=>-
<5B@8G5A:>3>  
<>45;8@>20=8O. 

4. �84K M:>=><5B@8G5A:8E <>45;59.  >45;L A?@>A0-?@54;>65=8O. 
5. �AE>4=K5 ?@54?>AK;:8 ?>AB@>5=8O @53@5AA8>==KE <>45;59. 
6. &5>@5<0 �0CAA0- 0@:>20. �;0AA8G5A:0O ;8=59=0O <>45;L <=>65AB25=-
=>9 @53@5AA88. 

7.  5B>4 =08<5=LH8E :204@0B>2 4;O >F5=:8 ?0@0<5B@>2 <>45;8 <=>65-
AB25==>9 @53@5AA88. 

8. "F5=:0 B>G=>AB8 8 045:20B=>AB8 @53@5AA8>==>9 <>45;8. 
9. #@>25@:0 7=0G8<>AB8 C@02=5=8O @53@5AA88 2 F5;>< 8 53> :>MDD8F85=-
B>2? 

10. #>=OB85 <C;LB8:>;;8=50@=>AB8. "A=>2=K5  ?@87=0:8 8 ?>A;54AB28O 
<C;LB8:>;;8=50@=>AB8. 

11. #>=OB85 <C;LB8:>;;8=50@=>AB8. "A=>2=K5 ?@87=0:8 <C;LB8:>;;8=5-
0@=>AB8 8 A?>A>1K 55 CAB@0=5=8O. 

12. %B0=40@B87>20==0O 8 5AB5AB25==0O D>@<K C@02=5=8O <=>65AB25==>9 
@53@5AA88.  
�=B5@?@5B0F8O ?0@0<5B@>2. 

13. "1>1I5==0O ;8=59=0O <>45;L <=>65AB25==>9 @53@5AA88 2 A;CG05 35B5-
@>A:540AB8G=>AB8 >AB0B:>2. �725H5==K9 <5B>4 =08<5=LH8E :204@0B>2. 

14. "1>1I5==0O ;8=59=0O <>45;L <=>65AB25==>9 @53@5AA88. #>=OB85 02-
B>:>@@5;OF88. &5ABK =0 =0;8G85 02B>:>@@5;OF88: 8E ?@58<CI5AB20 8 
=54>AB0B:8. 

15. "1>1I5==K9 <5B>4 =08<5=LH8E :204@0B>2. 
16. �>:068B5, GB> 2 A;CG05 >1>1I5==>9 ;8=59=>9 <>45;8 <=>65AB25==>9 
@53@5AA88 " !�->F5=:8 25:B>@0 ?0@0<5B@>2 1>;55 MDD5:B82=K, G5< 
 !�->F5=:8. 

17. &5ABK =0 35B5@>A:540AB8G=>ABL: 8E ?@58<CI5AB20 8 =54>AB0B:8. 
18. !5>4=>@>4=>ABL 40==KE 2 @53@5AA8>==>< A<KA;5. �A?>;L7>20=85 D8:-
B82=KE ?5@5<5==KE 2 @53@5AA8>==KE <>45;OE. �=B5@?@5B0F8O :>MD-
D8F85=B>2 ?@8 D8:B82=KE ?5@5<5==KE. 

19. �A?>;L7>20=85 D8:B82=KE ?5@5<5==KE 2 @53@5AA8>==KE <>45;OE. �=-
B5@?@5B0F8O  
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