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&5<0 5. +8A;>2K5 @O4K. 24 6 3 15 

&5<0 6. �8DD5@5=F80;L=K5 C@02=5=8O. 20 6 3 11 

�B>3> 1 A5<5AB@  36 18 89 

&5<0 7. -;5<5=BK ;8=59=>9 0;351@K. 33 9 4 20 

&5<0 8. �5:B>@=0O 0;351@0. 36 9 5 22 

&5<0 9. #@O<0O 8 ?;>A:>ABL. 40 9 5 26 

&5<0 10. �@82K5 8 ?>25@E=>AB8 2B>@>3> ?>@O4:0. 34 9 4 21 

�B>3> 2 A5<5AB@  36 18 89 

&5<0 11. "A=>2=K5 ?>=OB8O 8 B5>@5<K B5>@88 25@>-
OB=>AB59. 52 7 6 39 

&5<0 12. #>2B>@=K5 =57028A8<K5 8A?KB0=8O. %E5<0 
�5@=C;;8. 58 7 6 45 

&5<0 13. %;CG09=K5 25;8G8=K. 33 4 6 23 

�B>3> 3 A5<5AB@  18 18 107 

�%��": 429 90 54 285 

 

�0>G=0O D>@<0 >1CG5=8O 

!08<5=>20=85 @0745;>2 8 B5< �A53> 
G0A>2 

�5: %5< %$ 

&5<0 1. (C=:F88 10 1 1 8 

&5<0 2. �8DD5@5=F80;L=>5 8AG8A;5=85 DC=:F89 
>4=>9 ?5@5<5==>9. 16 1 1 14 

&5<0 3. �8DD5@5=F80;L=>5 8AG8A;5=85 DC=:F89 =5-
A:>;L:8E ?5@5<5==KE. 12 1 1 10 
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&5<0 4. �=B53@0;L=>5 8AG8A;5=85 DC=:F89 >4=>9 
?5@5<5==>9. 12 1 1 10 

&5<0 5. +8A;>2K5 @O4K. 12 2 1 9 

&5<0 6. �8DD5@5=F80;L=K5 C@02=5=8O. 10 2 1 7 

�B>3> 1 A5<5AB@  8 6 58 

&5<0 7. -;5<5=BK ;8=59=>9 0;351@K. 41 2 1 38 

&5<0 8. �5:B>@=0O 0;351@0. 46 2 1 43 

&5<0 9. #@O<0O 8 ?;>A:>ABL. 48 2 2 44 

&5<0 10. �@82K5 8 ?>25@E=>AB8 2B>@>3> ?>@O4:0. 44 2 2 40 

�B>3> 2 A5<5AB@  8 6 165 

&5<0 11. "A=>2=K5 ?>=OB8O 8 B5>@5<K B5>@88 25@>-
OB=>AB59. 64 4 2 58 

&5<0 12. #>2B>@=K5 =57028A8<K5 8A?KB0=8O. %E5<0 
�5@=C;;8. 70 4 2 64 

&5<0 13. %;CG09=K5 25;8G8=K. 44 2 2 40 

�B>3> 3 A5<5AB@  10 4 120 

�B>3> 4 A5<5AB@   2 42 

�%��": 429 26 18 385 

 

 

"G=>-70>G=0O D>@<0 >1CG5=8O 

!08<5=>20=85 @0745;>2 8 B5< �A53> 
G0A>2 

�5: %5< %$ 

&5<0 1. (C=:F88 10 2 2 6 

&5<0 2. �8DD5@5=F80;L=>5 8AG8A;5=85 DC=:F89 16 2 2 12 
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>4=>9 ?5@5<5==>9. 

&5<0 3. �8DD5@5=F80;L=>5 8AG8A;5=85 DC=:F89 =5-
A:>;L:8E ?5@5<5==KE. 12 3 2 7 

&5<0 4. �=B53@0;L=>5 8AG8A;5=85 DC=:F89 >4=>9 
?5@5<5==>9. 12 3 2 7 

&5<0 5. +8A;>2K5 @O4K. 12 3 2 7 

&5<0 6. �8DD5@5=F80;L=K5 C@02=5=8O. 10 3 2 5 

�B>3> 1 A5<5AB@  16 12 44 

&5<0 7. -;5<5=BK ;8=59=>9 0;351@K. 41 4 3 34 

&5<0 8. �5:B>@=0O 0;351@0. 46 4 3 39 

&5<0 9. #@O<0O 8 ?;>A:>ABL. 48 4 3 41 

&5<0 10. �@82K5 8 ?>25@E=>AB8 2B>@>3> ?>@O4:0. 44 4 3 37 

�B>3> 2 A5<5AB@  16 12 151 

&5<0 11. "A=>2=K5 ?>=OB8O 8 B5>@5<K B5>@88 25@>-
OB=>AB59. 64 5 3 56 

&5<0 12. #>2B>@=K5 =57028A8<K5 8A?KB0=8O. %E5<0 
�5@=C;;8. 70 5 3 62 

�B>3> 3 A5<5AB@  10 6 118 

&5<0 13. %;CG09=K5 25;8G8=K. 44 10 4 30 

�B>3> 4 A5<5AB@  10 4 30 

�%��": 429 52 34 343 

1.4 &5<0B8G5A:89 ?;0= 87CG5=8O 48AF8?;8=K 

&5<0 1. (C=:F88 

#>=OB85 DC=:F88, >1;0ABL >?@545;5=8O 8  >1;0ABL 7=0G5=89.  5B>4K 
7040=8O.  /2=K5 8 =5O2=K5 DC=:F88.  %C?5@?>78F8O DC=:F89. #@545;  DC=:-
F88 2  B>G:5  8 15A:>=5G=>AB8. �48=AB25==>ABL ?@545;0.  �5A:>=5G=> <0;K5 
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DC=:F88 8 8E A2>9AB20. �5A:>=5G=> 1>;LH85 DC=:F88. &5>@5<K > ?@545;0E. 
#5@2K9 8 2B>@>9 70<5G0B5;L=K9 ?@545;K. &5>@5<0 > ACI5AB2>20=88 ?@545;0 
<>=>B>==>9 >3@0=8G5==>9 DC=:F88 (157 4>:070B5;LAB20). "4=>AB>@>==85 
?@545;K. !5?@5@K2=K5 DC=:F88. -:2820;5=B=>ABL 42CE >?@545;5=89 =5?@5-
@K2=>AB8 2 B>G:5. !5?@5@K2=>ABL =0 8=B5@20;5, >B@57:5, >A8. "A=>2=K5 B5>-
@5<K > =5?@5@K2=KE DC=:F8OE. $07@K2=K5 DC=:F88. )0@0:B5@ B>G5: @07@K-
20.  

&5<0 2. �8DD5@5=F80;L=>5 8AG8A;5=85 DC=:F89 >4=>9 ?5@5<5==>9 

#@>872>4=0O, 55 35><5B@8G5A:89 A<KA;. '@02=5=85 :0A0B5;L=>9 : 3@0-
D8:C DC=:F88. !5?@5@K2=>ABL DC=:F88 8<5NI59 ?@>872>4=CN. �@8D<5B8-
G5A:85 A2>9AB20 ?@>872>4=>9. #@>872>4=0O A;>6=>9, >1@0B=>9, ?0@0<5B@8-
G5A:8 7040==>9 8 =5O2=>9 DC=:F88. #@85< ;>30@8D<8G5A:>3> 48DD5@5=F8-
@>20=8O. &01;8F0 ?@>872>4=>9, ?@028;0 48DD5@5=F8@>20=8O. �8DD5@5=F80; 
:0: 3;02=0O G0ABL ?@8@0I5=8O. #@028;0 2KG8A;5=8O. #@8<5=5=85  48DD5-
@5=F80;L=>3> 8AG8A;5=8O 2 ?@8:;04=KE 2>?@>A0E M:>=><8:8. #@>872>4=K5 
2KAH8E ?>@O4:>2.  "A=>2=K5 B5>@5<K > 48DD5@5=F8@C5<KE DC=:F8OE: 
(5@<0, $>;;O, �03@0=60. &5>@5<0  �>H8 8 ?@028;0 �>?8B0;O (157 4>:070-
B5;LAB20). #@87=0:8 2>7@0AB0=8O 8 C1K20=8O DC=:F88. #>=OB85 M:AB@5<C<0. 
!5>1E>48<K5 8 4>AB0B>G=K5 ?@87=0:8  ACI5AB2>20=8O M:AB@5<C<>2. �=0;87 
@57C;LB0B>2 @0AG5B>2. �K?C:;>ABL 8 2>3=CB>ABL :@82>9, B>G:8 ?5@53810. 
�A8<?B>BK. #>AB@>5=85 3@0D8:>2 DC=:F89 (8AA;54>20=85 A 8A?>;L7>20=85< 
?5@2>9 8 2B>@>9 ?@>872>4=KE). 

 

&5<0 3. �8DD5@5=F80;L=>5 8AG8A;5=85 DC=:F89 =5A:>;L:8E ?5@5<5=-
=KE 

#>=OB85 DC=:F88 =5A:>;L:8E ?5@5<5==KE. %?>A>1K 7040=8O. #@545; 
DC=:F88. !5?@5@K2=>ABL. %2>9AB20 DC=:F89, =5?@5@K2=KE 2 >3@0=8G5==>9 
70<:=CB>9 >1;0AB8 (157 4>:070B5;LAB20). $07@K2=K5 DC=:F88. +0AB=K5 8 
?>;=>5 ?@8@0I5=85 DC=:F88 42CE ?5@5<5==KE. �5><5B@8G5A:0O 8=B5@?@5B0-
F8O. +0AB=K5  ?@>872>4=K5  ?5@2>3> 8 1>;55 2KA>:8E ?>@O4:>2. (>@<C;8-
@>2:0 B5>@5<K > =57028A8<>AB8 A<5H0==KE G0AB=KE ?@>872>4=KE >B ?>@O4-
:0 48DD5@5=F8@>20=8O. �8DD5@5=F8@C5<K5 DC=:F88. �8DD5@5=F80; ?5@2>-
3> ?>@O4:0. �3> ?@8<5=5=85 2 ?@81;865==KE 2KG8A;5=8OE. +0AB=K5 ?@>87-
2>4=K5 A;>6=>9 DC=:F88. #>;=0O ?@>872>4=0O. -:AB@5<C< DC=:F88 42CE 
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?5@5<5==KE. !5>1E>48<>5 CA;>285 53> ACI5AB2>20=8O. �>AB0B>G=K5 CA;>28O 
ACI5AB2>20=8O M:AB@5<C<0 (157 4>:070B5;LAB20). 'A;>2=K9 M:AB@5<C<.  5-
B>4 <=>68B5;59 �03@0=60 (157 4>:070B5;LAB20).  5B>4 =08<5=LH8E :204@0-
B>2 ?@8 >1@01>B:5 @57C;LB0B>2 M:A?5@8<5=B0. 

 

&5<0 4. �=B53@0;L=>5 8AG8A;5=85 DC=:F89 >4=>9 ?5@5<5==>9 

#5@2>>1@07=K5 8 =5>?@545;5==K9 8=B53@0;. %2>9AB20 8=B53@0;0 8 >A-
=>2=K5 <5B>4K 8=B53@8@>20=8O: 8=B53@8@>20=85 ?> G0ABO<, 70<5=0 ?5@5<5=-
=KE. &01;8F0 ?@>AB59H8E 8=B53@0;>2. �=B53@8@>20=85 4@>1=>-

@0F8>=0;L=KE  DC=:F89, ?@>AB59H8E 8@@0F8>=0;L=>AB59, B@83>=><5B@8G5-
A:8E  DC=:F89. #>=OB85 "=515@CI53>AO" 8=B53@0;0. �040G0 > 2KG8A;5=88 
?;>I048 :@82>;8=59=>9 B@0?5F88. #>=OB85 8=B53@0;L=>9 AC<<K  8 >?@545-
;5==>3> 8=B53@0;0 :0: ?@545;0 8=B53@0;L=>9 AC<<K. &5>@5<0  ACI5AB2>20-
=8O (D>@<C;8@>2:0). �=B53@8@>20=85 ?> G0ABO< 8 70<5=0 ?5@5<5==>9 2 >?@5-
45;5==>< 8=B53@0;5. #@>872>4=0O  >?@545;5==>3> 8=B53@0;0 ?> ?5@5<5==><C 
25@E=5<C ?@545;C, D>@<C;0 !LNB>=0-�591=8F0.  

 

&5<0 5. +8A;>2K5 @O4K 

+8A;>2K5 @O4K, AE>48<>ABL, @0AE>48<>ABL. !5>1E>48<>5 CA;>285 AE>-
48<>AB8. $O4K A ?>;>68B5;L=K<8 G;5=0<8. #@87=0:8 AE>48<>AB8 @O4>2: 
A@02=5=8O, �0;0<15@0, �>H8 (157 4>:070B5;LAB20), 8=B53@0;L=K9. �=0:>G5@5-
4CNI85AO @O4K. #@87=0: AE>48<>AB8 �591=8F0. �=0:>?5@5<5==K5 @O4K, 01-
A>;NB=0O 8 CA;>2=0O AE>48<>ABL. 

 

&5<0 6. �8DD5@5=F80;L=K5 C@02=5=8O 

"A=>2=K5 ?>=OB8O. �8DD5@5=F80;L=K5 C@02=5=8O ?5@2>3> ?>@O4:0: A 
@0745;ONI8<8AO ?5@5<5==K<8, >4=>@>4=K5, ;8=59=K5, �5@=C;;8, 2 ?>;=KE 
48DD5@5=F80;0E 8 ?@82>4OI85AO : =8<. #>=OB85 > <5B>40E  ?@81;865==>3> 
@5H5=8O 48DD5@5=F80;L=KE C@02=5=89 ?5@2>3> ?>@O4:0. #@8<5@K 7040G =0 
A>AB02;5=85 8 @5H5=85 48DD5@5=F80;L=KE C@02=5=89 87 D878:8, M:>=><8:8 
8 <5=546<5=B0. �8DD5@5=F80;L=K5 C@02=5=8O 2B>@>3> 8 1>;55 2KA>:8E  ?>-
@O4:>2. !5:>B>@K5 A;CG08, 4>?CA:0NI85 ?>=865=85 ?>@O4:0. �8=59=K5 
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48DD5@5=F80;L=K5 C@02=5=8O 2B>@>3> ?>@O4:0. &5>@5<0 >1 >1I5< @5H5=88 
;8=59=>3> >4=>@>4=>3> C@02=5=8O 2B>@>3> ?>@O4:0. &5>@5<0 > A2O78 @5H5-
=89 ;8=59=>3> >4=>@>4=>3> C@02=5=8O 8 A>>B25BAB2CNI53> ;8=59=>3> =5>4-
=>@>4=>3> C@02=5=8O.  &5>@5<0 >1 >1I5< @5H5=88 ;8=59=>3> =5>4=>@>4=>3> 
C@02=5=8O. !0E>645=85 G0AB=>3> @5H5=8O ;8=59=>3> =5>4=>@>4=>3> C@02=5-
=8O  <5B>4>< 20@80F88 ?>AB>O==KE. �8=59=K5 >4=>@>4=K5 C@02=5=8O 2B>@>-
3> ?>@O4:0 A ?>AB>O==K<8 :>MDD8F85=B0<8. #>=OB85 E0@0:B5@8AB8G5A:>3> 
C@02=5=8O. �><?;5:A=K5 G8A;0. !0E>645=85 >1I53> @5H5=8O ;8=59=KE >4-
=>@>4=KE C@02=5=89. !0E>645=85 G0AB=>3> @5H5=89 ;8=59=>3> =5>4=>@>4-
=>3> C@02=5=8O <5B>4>< ?>41>@0 ?> ?@02>9 G0AB8. "1>1I5=8O @57C;LB0B>2 
4;O A;CG0O ;8=59=KE 48DD5@5=F80;L=KE C@02=5=89 n-3> ?>@O4:0 A ?>AB>O=-
=K<8 :>MDD8F85=B0<8 (157 4>:070B5;LAB2). #>=OB85 A8AB5<K 48DD5@5=F8-
0;L=KE C@02=5=89. #@8<5@ A>AB02;5=8O 8 @5H5=8O A8AB5< ;8=59=KE C@02=5-
=89 2 7040G0E M:>=><8G5A:>9 48=0<8:8. 

 

&5<0 7. -;5<5=BK ;8=59=>9 0;351@K 

 0B@8FK, 459AB28O =04 =8<8. "1@0B=0O <0B@8F0. "?@545;8B5;8 2 8 3 
?>@O4:>2, >?@545;5=8O, A2>9AB20. #>=OB85 >?@545;8B5;O 2KAH53> ?>@O4:0. 
%8AB5<K ;8=59=KE C@02=5=89.  5B>4K �@0<5@0 8 �0CAA0.  0B5<0B8G5A:85 
<>45;8, ?@8<5=O5<K5 2 M:>=><8G5A:>< ?@>3=>78@>20=88. %>1AB25==K5 G8A-
;0 8 A>1AB25==K5 25:B>@0 <0B@8FK. �><?;5:A=K5 G8A;0. 

 

&5<0 8. �5:B>@=0O 0;351@0 

�5:B>@K 8 459AB28O A =8<8. �8=59=0O 7028A8<>ABL 8  =57028A8<>ABL 
25:B>@>2.  �5:0@B>20  ?@O<>C3>;L=0O  A8AB5<0 :>>@48=0B. $07;>65=85 25:B>-
@0 ?> 1078AC. #5@5E>4 >B 25:B>@=KE A>>B=>H5=89 : :>>@48=0B=K< 8 >1@0B=>. 
%:0;O@=>5 ?@>872545=85 42CE 25:B>@>2, A2>9AB20, 2K@065=85 G5@57 :>>@48-
=0BK ?5@5<=>605<KE  25:B>@>2.  'A;>285  >@B>3>=0;L=>AB8 25:B>@>2. �5:-
B>@=>5 ?@>872545=85, 53> A2>9AB20, :>>@48=0BK 2 >@B>=>@<8@>20==>< 1078A5 
'A;>285 :>;;8=50@=>AB8 25:B>@>2. %<5H0==>5 ?@>872545=85 B@5E 25:B>@>2, 
A2>9AB20, 35><5B@8G5A:89 A<KA;, 2K@065=85  2 2845 >?@545;8B5;O B@5BL53> 
?>@O4:0. 'A;>285 :><?;0=0@=>AB8 25:B>@>2. 

 



16 

 

&5<0 9. #@O<0O 8 ?;>A:>ABL 

'@02=5=85 ?;>A:>AB8, ?@>E>4OI59 G5@57 7040==CN B>G:C 8 ?5@?5=48-
:C;O@=>9  : 7040==><C 25:B>@C. "1I55 C@02=5=85 ?;>A:>AB8. �0=>=8G5A:>5 
C@02=5=85 ?;>A:>AB8. $0AAB>O=85 >B B>G:8 4> ?;>A:>AB8. #>;>68B5;L=>5 8 
>B@8F0B5;L=>5 ?>;C?@>AB@0=AB20, @0A?>;>65=85 B>G5: >B=>A8B5;L=> ?;>A:>-
AB8. '3>; <564C ?;>A:>ABO<8. #@O<0O :0: ;8=8O ?5@5A5G5=8O 42CE ?;>A:>-
AB59. �0=>=8G5A:85 C@02=5=8O ?@O<>9. #5@5E>4 >B >1I8E C@02=5=89 ?@O<>9 
: :0=>=8G5A:8<. #0@0<5B@8G5A:85 C@02=5=8O ?@O<>9. $0AAB>O=85 >B B>G:8 
?@>AB@0=AB20 4> ?@O<>9, <564C A:@5I820NI8<8AO ?@O<K<8. '3>; <564C 
?@O<K<8. 

�84K C@02=5=89 ?@O<>9 =0 ?;>A:>AB8. $0AAB>O=85 >B B>G:8 4> ?@O<>9 
=0 ?;>A:>AB8, C3>; <564C ?@O<K<8 =0 ?;>A:>AB8. 

 

&5<0 10. �@82K5 8 ?>25@E=>AB8 2B>@>3> ?>@O4:0 

":@C6=>ABL, M;;8?A, 38?5@1>;0, ?0@01>;0, 8E :0=>=8G5A:85 C@02=5=8O. 
%2>9AB20 :204@8:. #@5>1@07>20=85 A8AB5<K :>>@48=0B =0  ?;>A:>AB8. #@8-
2545=85 >1I53>  C@02=5=8O  :@82>9 2B>@>3> ?>@O4:0 : :0=>=8G5A:><C 284C. 
�0=>=8G5A:85  C@02=5=8O ?>25@E=>AB59 2B>@>3> ?>@O4:0 (157 2K2>4>2). #>-
AB@>5=85 ?>25@E=>AB59 G5@57 A5G5=8O :>>@48=0B=K<8 ?;>A:>ABO<8. �>=8G5-
A:85 8 F8;8=4@8G5A:85 ?>25@E=>AB8. 

 

&5<0 11. "A=>2=K5 ?>=OB8O 8 B5>@5<K B5>@88 25@>OB=>AB59 

#>=OB85 M:A?5@8<5=B0, A;CG09=>3> A>1KB8O. �;0AA8D8:0F8O A;CG09-
=KE A>1KB89. �;0AA8G5A:>5 >?@545;5=85 25@>OB=>AB8 8 53> A2>9AB20. %B0B8-
AB8G5A:>5 >?@545;5=85 25@>OB=>AB8. �5><5B@8G5A:>5 >?@545;5=85 25@>OB=>-
AB8. -;5<5=BK :><18=0B>@8:8. "?5@0F88 =04 A;CG09=K<8 A>1KB8O<8 8 2K-
G8A;5=85 25@>OB=>AB8. 'A;>2=0O 25@>OB=>ABL. !57028A8<K5 A>1KB8O. (>@-
<C;0 ?>;=>9 25@>OB=>AB8. (>@<C;K �095A0. �5@>OB=>AB=K5 <>45;8 0=0;870 
M:>=><8G5A:8E 0;LB5@=0B82. "1>A=>20=85 ?>;CG5==KE 2K2>4>2. 

 

&5<0 12. #>2B>@=K5 =57028A8<K5 8A?KB0=8O. %E5<0 �5@=C;;8 
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%E5<0 �5@=C;;8. (>@<C;0 �5@=C;;8. (>@<C;0 #C0AA>=0. �>:0;L=0O 8 
8=B53@0;L=0O D>@<C;0  C02@0 3 �0?;0A0. 

 

&5<0 13. %;CG09=K5 25;8G8=K. "A=>2=K5 70:>=K @0A?@545;5=8O 

#>=OB85 A;CG09=>9 25;8G8=K. �;0AA8D8:0F8O A;CG09=KE 25;8G8=. �0-
:>= @0A?@545;5=8O 48A:@5B=>9 A;CG09=>9 25;8G8=K.  0B5<0B8G5A:85 >?5@0-
F88 =04 A;CG09=K<8 25;8G8=0<8.  0B5<0B8G5A:>5 >6840=85 48A:@5B=>9 
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«>A>1> 206=>», «E>@>H> 70?><=8BL» 8 B.?.  >6=> 45;0BL MB> 8 A ?><>ILN 
@07=>F25B=KE <0@:5@>2 8;8 @CG5:. �CGH5 5A;8 >=8 1C4CB A>1AB25==K<8, 
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31 
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21. "?8H8B5 ?@8;>65=8O >?@545;5==>3> 8=B53@0;0. 

22. #@82548B5 >A=>2=K5 A2>9AB20 G8A;>2KE @O4>2. 

23. %D>@<C;8@C9B5 =5>1E>48<K9 ?@87=0: AE>48<>AB8 @O40. 

24. #@82548B5 ?@87=0:8 A@02=5=8O 7=0:>?>AB>O==KE @O4>2. 

25. #@82548B5 ?@87=0:8 �0;0<15@0 8 �>H8. 

26. #@>0=0;878@C9B5 ?@87=0: �591=8F0. 

27. $0A:@>9B5  ?>=OB85 G0AB=>3> 8 >1I53> @5H5=89. �0:>2K >A>15==>AB8 <>-
45;8@>20=8O M:>=><8G5A:>9 48=0<8:8. 

28. �=0;87 C@02=5=8O A @0745;ONI8<8AO ?5@5<5==K<8. 

29. �=0;87 ;8=59=KE 8 >4=>@>4=KE C@02=5=89 ?5@2>3> ?>@O4:0. 

30. #@82548B5 ?@8<5@ ;8=59=>3> 48DD5@5=F80;L=>3> C@02=5=8O A ?>AB>O=-
=K<8 :>MDD8F85=B0<8.   
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#> :><?>=5=B5 :><?5B5=F89 «�;045BL =02K:0<8» 

1.  +8A;> b =07K205BAO ?@545;>< DC=:F88 y = f (x) ?@8 x AB@5<OI5<AO : a (b = 

lim f (x)), 5A;8 ?> x→a ;N1><C :0: C3>4=> <0;><C G8A;C ε > 0 <>6=> C:070BL 
B0:>5 G8A;> ∂ > 0 , GB> 4;O 2A5E 7=0G5=89 x, C4>2;5B2>@ONI8E =5@025=AB2C 0 
< aI   < ∂ , 2K?>;=O5BAO =5@025=AB2>  

1) übIf )(     2) þbIf )( ; 3) ýbIf )(  

 

2.  �;O ACI5AB2>20=8O ?>=OB8O ?@545;0 DC=:F88 A?@020 =5>1E>48<>, GB>1K 
DC=:F8O 1K;0 >?@545;5=0 ?@8  
1) x<a;     2) x>a;     3) xga.  

 

3.   �;O ACI5AB2>20=8O ?>=OB8O ?@545;0 DC=:F88 2 B>G:5 4 =5>1E>48<>, GB>-
1K DC=:F8O 1K;0 >?@545;5=0  
1) 2 B>G:5 4 8 =5:>B>@>9 5е㔈 >:@5AB=>AB8; 
 2) 2 =5:>B>@>9 >:@5AB=>AB8 B>G:8 4;  
3) 2 B>G:5 4.  
 

4.  +8A;> b =07K205BAO ?@545;>< DC=:F88 y = f (x) ?@8 AB@5<;5=88 x : + ∞ (b 
= lim f (x)), 5A;8 ?> x→+∞ ;N1><C :0: C3>4=> <0;><C G8A;C ε > 0 <>6=> C:0-
70BL B0:>5 G8A;> N > 0 , GB> 4;O 2A5E 7=0G5=89 x > N , 2K?>;=O5BAO =5@025=-
AB2>  
1) übIf )(     2) þbIf )( ; 3) ýbIf )(  

 

5.   �;O ACI5AB2>20=8O ?>=OB8O ?@545;0 DC=:F88 A;520 =5>1E>48<>, GB>1K 
DC=:F8O 1K;0 >?@545;5=0 ?@8  
1) x<a;       2) x>a;      3) xfa.  

 

6. ':070BL 25@=CN D>@<C;C 2KG8A;5=8O ?@>872>4=>9 ?@>872545=8O 42CE 
DC=:F89 (DC=:F88 u = u(x) 8 v = v(x) 8<5NB :>=5G=K5 ?@>872>4=K5 2 B>G:5 
I).  
1) (uv)’ =u′v+uv′;   2) (uv)’ =u′v−uv′;   3) (uv)’ =u′v′.  
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7.  ':068B5 <5E0=8G5A:89 A<KA; ?>=OB8O ?@>872>4=>9 DC=:F88 y′ = f ′(x) , 
5A;8 I 3 2@5<O =5@02=><5@=>3> 42865=8O B>G:8 ?> ?@O<>9 y = f (x) - @0AAB>O-
=85, ?@>945==>5 B>G:>9 >B =0G0;0 42865=8O.  
1)  CA:>@5=85 B>G:8 2 <><5=B 2@5<5=8 I;  
2)  <3=>25==0O A:>@>ABL B>G:8 2 <><5=B 2@5<5=8 х;  
3)  ?CBL, ?@>945==K9 B>G:>9 70 ?@><56CB>: 2@5<5=8 &x .  

 

8.  "?@545;8BL 7=0G5=8O :>MDD8F85=B>2 � 8 � ?@8 CA;>288, GB> DC=:F8O =5-
?@5@K2=0.  

ÿ
þ

ÿ
ý

ü

þ
ü


ý

4.3

40.2

0.

xBx

xx

xA

f  

  "B25B: 1) �=2,�=-6; 2) �=2,�=4; 3) �=0,�=6.  
 

9.  !09B8 ?@>872>4=CN DC=:F88.   xxy 3)3sin( 2 ý  

"B25B: 1) 3)3cos( 2' ý xy   2) y′ 3)2cos(2 ý xI    3) y′= 3)3cos(2 2  xx  

 

10. !09B8 ?@>872>4=CN DC=:F88.  433 ý I9xy  

"B25B    1) 432' )3( ý xexy    2) 433' )4( ý I9xy 3) 432432' 33  ý xI ex9xy  

 

11.   (C=:F8O z(x; y) =07K205BAO 48DD5@5=F8@C5<>9 2 B>G:5 ),( 00 GI  , 5A;8 5е㔈 
G0AB=K5 ?@>872>4=K5   ),('' yxzx   8   ),('' yxz y  

 1) ACI5AB2CNB 2 >:@5AB=>AB8 MB>9 B>G:8;  
2) =5?@5@K2=K 2 MB>9 B>G:5 
 

12. �KG8A;8BL A<5H0==K5 G0AB=K5 ?@>872>4=K5 2B>@>3> ?>@O4:0 DC=:F88 
42CE ?5@5<5==KE. 42 32 ý xyxz   

1) yzz yxxy 62'''' ýý   2) 2'''' 6yzz yxxy ýý      3) xyzz yxxy 6'''' ýý  

 

13. +0AB=K< ?@8@0I5=85< DC=:F88 z(x; y) ?> ?5@5<5==>9 G =07K205BAO 25;8-
G8=0  
1) z(x+∆x;y+∆y)−z(x;y);     2) z(x+∆x;y)−z(x;y);       3) z(x;y+∆y)−z(x;y).  
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14. �A;8 DC=:F8O z(x; y) >?@545;5=0 2 =5:>B>@>9 >:@5AB=>AB8 B>G:8 );( 00 GI  2 
:>B>@>9  0),( 00

' ýGIzx  8   0),( 00

' ýGIz G , 8 :@><5 B>3>, ý ),( 00

" GIzIx ),( 00

" GIz GG

),( 00

" GIzIG ),( 00

" GIz GI =0,B >  
1) 2 B>G:5 );( 00 GI ACI5AB2C5B M:AB@5<C< DC=:F88 z(x; y) ; 

2) 2 B>G:5 );( 00 GI M:AB@5<C<0 DC=:F88 z(x; y) =5B;  
 3) 4;O 4>:070B5;LAB20 ACI5AB2>20=8O M:AB@5<C<0 2 B>G:5 );( 00 GI =C6=K 
4>?>;=8B5;L=K5 8AA;54>20=8O. 
 

15. �KG8A;8BL A<5H0==K5 G0AB=K5 ?@>872>4=K5 2B>@>3> ?>@O4:0 DC=:F88 
42CE ?5@5<5==KE. z=4y−5x 2G  +3  

1) xzz yxxy 10''''' ýý ;                 2) Gzz yxxy 10''''' ýý              3) xGzz yxxy 10''''' ýý ;         

 

16. #@>872>48B5;L=>ABL B@C40 1@8304K @01>G8E >F5=5=0 M:>=><8AB><  2 2845 
   

W= -   5   t3    + 15 t2  + 100t +50  , 345 0 ≤ t ≤  12   @01>G55 2@5<O 2 G0A0E.  
            6             2 

�KG8A;8BL ?@545;L=CN ?@>872>48B5;L=>ABL B@C40 2 ?5@2K9 G0A @01>BK  

 1) 117,5 

2)  162,5 

3) 112,5 

#@>2548B5 0=0;87 @57C;LB0B>2 @0AG5B>2 8 >1>A=>20=8O ?>;CG5==KE 2K2>4>2 

 

17. !09B8 M;0AB8G=>ABL ?> A?@>AC 4;O DC=:F88         q=(100 -5@)   

 1) 
p

p
q� p 

ý
20

)(  

2) 
p

p
q� p 

ý
20

)(  

3)  
p

p
q� p 

ý
20

5
)(  
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18. (C=:F8O y = F(x) =07K205BAO ?5@2>>1@07=>9 DC=:F88 y = f (x) =0 ?@><5-
6CB:5 %, 5A;8 2 :064>9 B>G:5 MB>3> ?@><56CB:0  
1) ∫F(x)dx= f(x);   2)F′(x)= f(x);    3) F(x)= f(x)+C.  

 

19. (>@<C;0 8=B53@8@>20=8O ?> G0ABO< 8<55B 284  
1)∫udv=uv−∫vdu;    2)  ý duvuvdvu ;    3)  ý vdxudxudv .           

  

20. �=B53@0;>< A ?5@5<5==K< 25@E=8< ?@545;>< =07K205BAO 8=B53@0; 2840  

1) ý
I

4

dtifI$ )()(    bax ;       2) dxxfdxxf

b

a
ab

4

)(lim)(  



ý   3) dxxfdxxf

b

a

b

4

)(lim)(
0 




ý




 

 

21. %C<<0 ...3,2,1,
1

)1(
....

4

1

3

1

2

1 1

ý







C
C

C

 =07K205BAO  

 1) G8A;>2>9 ?>A;54>20B5;L=>ABLN;  2) DC=:F8>=0;L=K< @O4><  3) G8A;>2K< 
@O4><;   
 

22.  $O4 =07K205BAO AE>4OI8<AO CA;>2=>, 5A;8  
0)  A0< @O4 AE>48BAO, 0 @O4 87 01A>;NB=KE 7=0G5=89 53> G;5=>2 @0AE>48B-
AO;  
2)  @O4 AE>48BAO B>;L:> ?@8 =5:>B>@KE CA;>28OE;  
A)  @O4 AE>48BAO B>;L:> A =5:>B>@>3> =><5@0 n.  

 

23.  "1;0ABLN AE>48<>AB8 AB5?5==>3> @O40 =07K205BAO  
1)  A>2>:C?=>ABL :>MDD8F85=B>2 n4  ?@8 :>B>@KE @O4 AE>48BAO; 2)  A>2>:C?-
=>ABL 7=0G5=89 ?5@5<5==>9 х ?@8 :>B>@KE @O4 AE>48BAO; 3)  A>2>:C?=>ABL 
CA;>289 ?@8 :>B>@KE @O4 AE>48BAO.  
 

24.  �040G0 ?>8A:0 @5H5=8O C@02=5=8O F(x, y, y′) = 0 ?@8 8725AB=KE CA;>28OE 
00 )( GIG ý =07K205BAO  

1) 48DD5@5=F80;L=K< C@02=5=85<; 2) 7040G59 �>H8; 3) :@052>9 7040G59.  
 

25.  �8=59=>5 48DD5@5=F80;L=>5 C@02=5=85 2B>@>3> ?>@O4:0 A ?>AB>O==K<8 
:>MDD8F85=B0<8 8<55B 284:  
1)  )()()( ''' xryxqyxpy ý         2) )(''' xrqypyy ý      3) )(''' xryyy ý  
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26.  �040G0 ?>8A:0 @5H5=8O C@02=5=8O F(x, y, y′, y′′) = 0 ?@8 8725AB=KE 
11)( GIy ý             

22 )( GIy ý  =07K205BAO  
1) 48DD5@5=F80;L=K< C@02=5=85<;  
2) 7040G59 �>H8;   
3):@052>9 7040G59;      .  

 

27.   ':068B5 25@=>5 >1I55 @5H5=85 >4=>@>4=>3> 48DD5@5=F80;L=>3> C@02-
=5=8O 2B>@>3> ?>@O4:0, 5A;8 53> E0@0:B5@8AB8G5A:>5 C@02=5=85 8<55B :>@=8 

11 ýk   41 ýk .  

1) xx eCeCy 4

21 ý     2) xx IeCeCy 2

4

1 ý      3)  ý 1(C9y I cosx+ 2C sinx) 

 

28. �8DD5@5=F80;L=>5 C@02=5=85 =07K205BAO >1K:=>25==K<, 5A;8  
1)  A>45@68B ?@>872>4=CN B>;L:> ?5@2>3> ?>@O4:0;  
2)  A>45@68B B>;L:> >4=C ?@>872>4=CN ?>@O4:0;  
3)  A>45@68B ?@>872>4=CN DC=:F88 B>;L:> >4=>9 ?5@5<5==>9.  

 

29. ':068B5 25@=>5 >1I55 @5H5=85 >4=>@>4=>3> 48DD5@5=F80;L=>3> C@02-
=5=8O 2B>@>3> ?>@O4:0, 5A;8 53> E0@0:B5@8AB8G5A:>5 C@02=5=85 8<55B :>@=8 

ý1k   12 ýk .  

1) xx eCeCy 21 ý       2) xx IeCeCy 21 ý      3)  ý 1(C9y I cosx+ 2C sinx) 

 

30. ':068B5 48DD5@5=F80;L=>5 C@02=5=85 2B>@>3> ?>@O4:0.  
1) y′+2y=5 ;  
2) x−y′′=5y+1;    
3) xyyy 2''''' ý  

 

+0ABL 2 

#> :><?>=5=B5 :><?5B5=F89 «�=0BL» 

1.  0B@8FK. "A=>2=K5 ?>=OB8O, B5>@5B8G5A:85 ?>;>65=8O 8 <5B>4K @01>BK A 
>1J5:B0<8 ;8=59=>9 0;351@K. 

2. "?@545;8B5;8. %2>9AB20 >?@545;8B5;59. 

3. %8AB5<K ;8=59=KE C@02=5=89. $5H5=85 A8AB5<K. 

4.  5B>4 �@0<5@0. 
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5.  5B>4 �0CAA0. 

6. %>1AB25==K5 G8A;0 8 A>1AB25==K5 25:B>@0 <0B@8FK. 

7.  0B@8G=K5 <>45;8 M:>=><8G5A:>9 48=0<8:8. 

8. �5:B>@K. �8=59=K5 >?5@0F88 A 25:B>@0<8. 

9. �078A. �>>@48=0BK 25:B>@0. �>>@48=0BK 8 ;8=59=K5 >?5@0F88. %:0;O@=>5 
?@>872545=85 25:B>@>2. 

10. �5:B>@=>5  ?@>872545=85 25:B>@>2. 

11. %<5H0==>5 ?@>872545=85 25:B>@>2. 

12.%8AB5<0 :>>@48=0B. $0AAB>O=85 <564C B>G:0<8. �040=85 ;8=88 =0 ?;>A:>-
AB8. �>>@48=0B=>5 8 ?0@0<5B@8G5A:85 C@02=5=8O ;8=88. 

13. �>>@48=0B=>5 8 ?0@0<5B@8G5A:85 C@02=5=8O ?@O<>9 =0 ?;>A:>AB8. '@02-
=5=85 A C3;>2K< :>MDD8F85=B><. '@02=5=85 ?@O<>9, ?@>E>4OI59 G5@57 425 
40==K5 B>G:8. 

14. $0A?>;>65=85 ?@O<KE =0 ?;>A:>AB8. $0AAB>O=85 >B B>G:8 4> ?@O<>9. 
'3>; <564C ?@O<K<8. 

15. '@02=5=85 ?;>A:>AB8 2 ?@>AB@0=AB25. $0A?>;>65=85 42CE ?;>A:>AB59. 
'3>; <564C ?;>A:>ABO<8. 

16. #>;>68B5;L=>5 8 >B@8F0B5;L=>5 ?>;C?@>AB@0=AB20. $0AAB>O=85 >B B>G:8 
4> ?;>A:>AB8. 

17. %?>A>1K 7040=8O ?@O<>9 2 ?@>AB@0=AB25. 

18. �708<=>5 @0A?>;>65=85 ?@O<>9 8 ?;>A:>AB8 2 ?@>AB@0=AB25. '3>; <564C 
?@O<>9  8 ?;>A:>ABLN. 

19. $0AAB>O=85 >B B>G:8 4> ?@O<>9. 

20. #>=OB85 :204@8:8. #@8<5@K 2 M:>=><8G5A:>< <>45;8@>20=88. 

21. �;0AA8D8:0F8O :204@8:. %;CG09, :>340 2 C@02=5=88  >BACBAB2C5B xy . 

(>@<C;K A42830 A8AB5<K :>>@48=0B. 

22. �;0AA8D8:0F8O :204@8:. %;CG09, :>340 xy?@8ACBAB2C5B 2 C@02=5=88. 
(>@<C;K ?>2>@>B0 A8AB5<K :>>@48=0B. 
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23. -;;8?A 2 :0=>=8G5A:>9 A8AB5<5 :>>@48=0B. 

24. �8?5@1>;0 2 :0=>=8G5A:>9 A8AB5<5 :>>@48=0B. 

25. #0@01>;0 2 :0=>=8G5A:>9 A8AB5<5 :>>@48=0B. 

26. %2>9AB20 :@82KE 2B>@>3> ?>@O4:0. 

27. �204@8:8 2 ?@>AB@0=AB25. *8;8=4@8G5A:85 8 :>=8G5A:85 ?>25@E=>AB8. 

28. -;;8?A>84K.  5B>4 A5G5=89. 

29. �8?5@1>;>84K.  5B>4 A5G5=89. 

30. #0@01>;>84K.  5B>4 A5G5=89. 

 

#> :><?>=5=B5 :><?5B5=F89 «'<5BL» 

1. %D>@<C;8@C9B5  >A=>2=K5 MB0?K  ?@8<9=9=8я <4B9<4B8G9A:8х <9B>8>6 ?@8 
@9H9=88 7484G 4=4;874 >5N9:B>6 ;8=99=>9 4;795@O. 

2. #@82548B5 A2>9AB20 >?@545;8B5;59. 

3. "?8H8B5 A8AB5<K ;8=59=KE C@02=5=89. 

4. �=0;87 <5B>40 �@0<5@0. 

5. �=0;87 <5B>40 �0CAA0. 

6. #@>0=0;878@C9B5 A>1AB25==K5 G8A;0 8 A>1AB25==K5 25:B>@0 <0B@8FK. 

7. "?8H8B5 <0B@8G=K5 <>45;8 M:>=><8G5A:>9 48=0<8:8. #@>2548B5 0=0;87 
2K1>@0  8=AB@C<5=B0;L=KE A@54AB2 4;O >1@01>B:8 M:>=><8G5A:8E 40==KE 2 
A>>B25BAB288 A ?>AB02;5==>9 7040G59. 

8. #@>0=0;878@C9B5 ;8=59=K5 >?5@0F88 A 25:B>@0<8. 

9.  �09B5 >?@545;5=85 A:0;O@=>3> ?@>872545=8O 25:B>@>2. 

10. �09B5 >?@545;5=85 25:B>@=>3>  ?@>872545=8O 25:B>@>2. 

11. �09B5 >?@545;5=85 A<5H0==>3> ?@>872545=8O 25:B>@>2. 

12. #@82548B5  :>>@48=0B=>5 8 ?0@0<5B@8G5A:>5 C@02=5=8O ;8=88. 
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13. �0409B5 C@02=5=85 ?@O<>9, ?@>E>4OI59 G5@57 425 40==K5 B>G:8. 

14. �=0;87 @0A?>;>65=8O ?@O<KE =0 ?;>A:>AB8. 

15. #@82548B5 C@02=5=85 ?;>A:>AB8 2 ?@>AB@0=AB25. 

16. "?@545;8B5 @0AAB>O=85 >B B>G:8 4> ?;>A:>AB8. 

17. #@>0=0;878@C9B5 A?>A>1K 7040=8O ?@O<>9 2 ?@>AB@0=AB25. 

18. !0948B5 C3>; <564C ?@O<>9  8 ?;>A:>ABLN. 

19. �=0;87 @0AAB>O=8O >B B>G:8 4> ?@O<>9. 

20. "?8H8B5 ?>=OB85 :204@8:8. �=0;87  ?@8<5@>2 2 M:>=><8G5A:>< <>45;8-
@>20=88. 

21. #@82548B5 :;0AA8D8:0F8N :204@8:. 

22. #@>0=0;878@C9B5 A;CG09, :>340 xy?@8ACBAB2C5B 2 C@02=5=88.  

23. �=0;87 M;;8?A0 2 :0=>=8G5A:>9 A8AB5<5 :>>@48=0B. 

24. �=0;87 38?5@1>;K 2 :0=>=8G5A:>9 A8AB5<5 :>>@48=0B. 

25. �=0;87 ?0@01>;K 2 :0=>=8G5A:>9 A8AB5<5 :>>@48=0B. 

26. #@82548B5 A2>9AB20 :@82KE 2B>@>3> ?>@O4:0. 

27. "?8H8B5 :204@8:8 2 ?@>AB@0=AB25. 

28. �09B5 >?@545;5=85 M;;8?A>840. 

29. �09B5 >?@545;5=85 38?5@1>;>840. 

30. �=0;87 A2>9AB2 ?0@01>;>840.  
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2) 5е㔈 >?@545;8B5;L =5 @025= =C;N;  

3) 5е㔈 @0=3 @025= @07<5@=>AB8 <0B@8FK.  

 

3. ':068B5 CB25@645=85, =5A>>B25BAB2CNI55 A2>9AB20< >?@545;8B5;O.  

1) 5A;8 AB@>:0 8;8 AB>;15F >?@545;8B5;O A>AB>OB 87 =C;59, B> >?@545;8B5;L 
@025= =C;N;  

2) >?@545;8B5;L, A>45@60I89 425 >48=0:>2K5 AB@>:8 /AB>;1F0, <5=O5B 7=0:;  

3) ?@8 ?5@5AB0=>2:5 42CE AB@>: / AB>;1F>2 >?@545;8B5;L <5=O5B 7=0:.  

 

4. %8AB5<0, 8<5NI0O, ?> :@09=59 <5@5, >4=> @5H5=85, =07K205BAO  

1) >?@545;е㔈==>9;  

2) =5>?@545;е㔈==>9̆;  
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7. ':068B5 >H81>G=>5 CB25@645=85. "1@0B=0O <0B@8F0 1А ACI5AB2C5B B>340 
8 B>;L:> B>340, :>340  

1) >?@545;8B5;L <0B@8F5 � =5 @025= =C;N;  

2) @0=3 <0B@8FK � @025= @07<5@=>AB8 <0B@8FK;  

3) <0B@8F0 � - 2K@>645==0O.  

 

8. ':068B5 CB25@645=85, =5A>>B25BAB2CNI55 A2>9AB20< >?@545;8B5;O. 

1) ?@8 B@0=A?>=8@>20=88 <0B@8FK >?@545;8B5;L <5=O5B 7=0:;  

2) ?@8 ?5@5AB0=>2:5 42CE AB@>: / AB>;1F>2 >?@545;8B5;L <5=O5B 7=0:;  

3) >1I89 <=>68B5;L AB@>:8 / AB>;1F0 <>6=> 2K=>A8BL 70 7=0: >?@545;8B5;O.  

 

9. %8AB5<0, =5 8<5NI0O @5H5=89, =07K205BAO  

1) A>2<5AB=>9;  

2) =5A>2<5AB=>9;  

3) =5>?@545;е㔈==>9.  

 

10. %8AB5<0 >4=>@>4=KE C@02=5=89 2A5340 O2;O5BAO  

1) >?@545;е㔈==>9; 2) =5>?@545;е㔈==>9; 3) A>2<5AB=>9. 

 

11. �204@0B=0O <0B@8F0 O2;O5BAO 2K@>645==>9 B>340 8 B>;L:> B>340, :>340  
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12. ':068B5 M;5<5=B0@=>5 ?@5>1@07>20=85, =5 ?@82>4OI55 : M:2820;5=B=>9 
A8AB5<5 C@02=5=89.  

1) ?@8102;5=85 : >158< G0ABO< >4=>3> C@02=5=8O A>>B25BAB25==> >158E G0-
AB59 4@C3>3> C@02=5=8O, C<=>65==KE =0 ;N1>5 459AB28B5;L=>5 G8A;>;  

2)C<=>65=85 >158E G0AB59 >4=>3> C@02=5=8O =0 A>>B25BAB2CNI85 G0AB8 4@C-
3>3> C@02=5=8O, C<=>65==K5 =0 ;N1>5 459AB28B5;L=>5 G8A;>;  

3) ?5@5AB0=>2:0 C@02=5=89 8;8 A;0305<KE 2 C@02=5=8OE.  

 

13. #@54?@8OB85 2K?CA:05B B@8 2840 ?@>4C:F88 321 ,,     2 :>;8G5AB25 
15,25,40 HBC:, @50;87C5<KE ?> F5=0< 30,40,50 45=. 54. A>>B25BAB25==>. -:>-
=><8ABC B@51C5BAO >?@545;8BL 2K@CG:C ?@54?@8OB8O >B @50;870F88 ?@>4C:-
F88 8 55 87<5=5=85 ?@8 87<5=5=88 F5= ?@>4C:F88 321 ,,     A>>B25BAB25==> =0 
+5, -3, +2 45=. 54. #@>2548B5 0=0;87 @57C;LB0B>2 @0AG5B>2 8 >1>A=C9B5 ?>;C-
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3) =5 7028A8B >B 4;8=K 8 =0?@02;5=8O 25:B>@0.  

 

16. "?@545;8BL, O2;ONBAO ;8 25:B>@K ;8=59=> 7028A8<K<8 
4  (1;2;1) ; 6  (3;−1;2) ;  
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
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2) =0?@02;ONI8< 25:B>@>< B>G:8  ;  
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1. "A=>2=K5 ?>=OB8O, B5>@5B8G5A:85 ?>;>65=8O, <5B>4K, =5>1E>48<K5 4;O @5-
H5=8O ?@>D5AA8>=0;L=KE 7040G 25@>OB=>AB=>3> <>45;8@>20=8O 8 8=B5@?@5-
B0F88 @57C;LB0B>2 0=0;870 MB8E <>45;59. 

2. �;0AA8D8:0F8O A;CG09=KE A>1KB89. 

3.  =>65AB2> M;5<5=B0@=KE 8AE>4>2. #@8<5@K. 
 

4. �5@>OB=>ABL A;CG09=>3> A>1KB8O, 5е㔈 A2>9AB20. 
 

5. -;5<5=BK :><18=0B>@8:8. 

6. "?5@0F88 =04 A;CG09=K<8 A>1KB8O<8, 2KG8A;5=85 25@>OB=>AB59. 

7. (>@<C;0 ?>;=>9 25@>OB=>AB8. 

8. (>@<C;0 �095A0. 

9. %E5<0 �5@=C;;8. (>@<C;0 �5@=C;;8. 

10. (>@<C;0 #C0AA>=0. 

11.�>:0;L=0O B5>@5<0  C02@0 - �0?;0A0. 

12. �=B53@0;L=0O B5>@5<0  C02@0 3 �0?;0A0. 
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14. +8A;>2K5 E0@0:B5@8AB8:8 A;CG09=KE 25;8G8=, 8E A2>9AB20. 

15. -:>=><8G5A:0O 8=B5@?@5B0F8O <0B5<0B8G5A:>3> >6840=8O, 48A?5@A88 8 
A@54=53> :204@0B8G5A:>3> >B:;>=5=8O A;CG09=>9 25;8G8=K. 

16. !5?@5@K2=0O A;CG09=0O 25;8G8=0. (C=:F8O @0A?@545;5=8O, 5е㔈 A2>9AB20. 

17. #;>B=>ABL 25@>OB=>AB8 =5?@5@K2=>9 A;CG09=>9 25;8G8=K, 5е㔈 A2>9AB20. 

18. �KG8A;5=85 G8A;>2KE E0@0:B5@8AB8: =5?@5@K2=>9 A;CG09=>9 25;8G8=K. 

19. "A=>2=K5 @0A?@545;5=8O 48A:@5B=KE A;CG09=KE 25;8G8=. 

20. �8=><80;L=K9 70:>= @0A?@545;5=8O. 
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21. �0:>= @0A?@545;5=8O #C0AA>=0. 

22. �5><5B@8G5A:>5 @0A?@545;5=85. 

23. �8?5@35><5B@8G5A:>5 @0A?@545;5=85. 

24. "A=>2=K5 @0A?@545;5=8O =5?@5@K2=KE A;CG09=KE 25;8G8=. 

25. $02=><5@=K9 70:>= @0A?@545;5=8O. 

26. �>30@8D<8G5A:8 3 =>@<0;L=>5 @0A?@545;5=85. 

27. #>:070B5;L=K9 70:>= @0A?@545;5=8O. 

28. !>@<0;L=K9 70:>= @0A?@545;5=8O. #@8<5=5=85 2 M:>=><8G5A:>< <>45-
;8@>20=88. 
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=>AB=>9 <>45;8 

2.  #@>2548B5 :;0AA8D8:0F8O A;CG09=KE A>1KB89. 

3.  �=0;87 <=>65AB20 M;5<5=B0@=KE 8AE>4>2.  
4.  $0A:@>9B5 ?>=OB85 25@>OB=>AB8 A;CG09=>3> A>1KB8O, ?@82548B5 5е㔈 A2>9-
AB20. 

5. "?8H8B5 M;5<5=BK :><18=0B>@8:8. 

6. �=0;87 >?5@0F89 =04 A;CG09=K<8 A>1KB8O<8. 

7. "?8H8B5 D>@<C;C ?>;=>9 25@>OB=>AB8. 

8. �=0;87 D>@<C;K �095A0. 

9. $0A:@>9B5 AE5<C �5@=C;;8. 

10. �=0;87 D>@<C;K #C0AA>=0. 
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11.%D>@<C;8@C9B5 ;>:0;L=CN  B5>@5<C  C02@0 - �0?;0A0. 

12. �>:068B5 8=B53@0;L=CN B5>@5<C  C02@0 3 �0?;0A0. 

13. �=0;87 48A:@5B=>9 A;CG09=>9 25;8G8=K.  

14. "?8H8B5 G8A;>2K5 E0@0:B5@8AB8:8 A;CG09=KE 25;8G8=. 

15.#@82548B5  M:>=><8G5A:CN 8=B5@?@5B0F8N <0B5<0B8G5A:>3> >6840=8O, 
48A?5@A88 8 A@54=53> :204@0B8G5A:>3> >B:;>=5=8O A;CG09=>9 25;8G8=K. 

16.�=0;87 DC=:F8O @0A?@545;5=8O =5?@5@K2=>9 A;CG09=>9 25;8G8=K. 

17. �=0;87 ?;>B=>AB8 25@>OB=>AB8 =5?@5@K2=>9 A;CG09=>9 25;8G8=K. 

18. �KG8A;5=85 G8A;>2KE E0@0:B5@8AB8: =5?@5@K2=>9 A;CG09=>9 25;8G8=K. 

19. #@82548B5 >A=>2=K5 @0A?@545;5=8O 48A:@5B=KE A;CG09=KE 25;8G8=. 

20. �=0;87 18=><80;L=>3> 70:>=0 @0A?@545;5=8O. 

21. �=0;87 70:>=0 @0A?@545;5=8O #C0AA>=0. 

22. �=0;87 35><5B@8G5A:>3> @0A?@545;5=8O. 

23. �=0;87 38?5@35><5B@8G5A:>3> @0A?@545;5=8O. 

24. %D>@<C;8@C9B5 >A=>2=K5 70:>=K @0A?@545;5=8O =5?@5@K2=KE A;CG09-
=KE 25;8G8=. 

25. �=0;87 @02=><5@=>3> 70:>=0 @0A?@545;5=8O. 

26. �=0;87 ;>30@8D<8G5A:8 3 =>@<0;L=>3> @0A?@545;5=8O. 

27. #@82548B5 >A=>2=K5 A2>9AB20 ?>:070B5;L=>3> 70:>=0 @0A?@545;5=8O. 

28. �=0;87 =>@<0;L=>3>  70:>=0  @0A?@545;5=8O. "A>15==>AB8 ?@8<5=5=8O 2 
M:>=><8G5A:>< <>45;8@>20=88. 

29. "F5=:0 ?0@0<5B@>2 35=5@0;L=>9 A>2>:C?=>AB8 ?> 2K1>@:5. �=0;87 :0G5-
AB20 >F5=>:. 
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1. %8<<5B@8G=0O <>=5B0 =57028A8<> 1@>A05BAO 3 @070. �0:>20 25@>OB=>ABL, 
GB> 70 MB> 2@5<O =8 @07C =5 2K?045B >@5;? 
"B25B: 
A.  1/2 

B.  1/16 

C.  1/8 

D.  5/8 

 

2. %8<<5B@8G=0O <>=5B0 =57028A8<> 1@>A05BAO 3 @070. �0:>20 25@>OB=>ABL, 
GB> @5H:0 2K?045B B>;L:> 420 @070? 
"B25B: 
A. 5/8 

B.  7/8 

C.  3/8 

D.  1/4 

 

3. %8<<5B@8G=0O <>=5B0 =57028A8<> 1@>A05BAO 2 @070. �0:>20 25@>OB=>ABL, 
GB> >10 @070 2K?045B >@5;? 
"B25B: 
A.  2/3 

B.  1/4 

C.  1/2 

 

4. %8<<5B@8G=0O <>=5B0 =57028A8<> 1@>A05BAO 3 @070. #5@2K5 420 @070 2K?0-
;0 @5H:0.  �0:>20 25@>OB=>ABL, GB> =0 B@5B89 @07 B0:65 2K?045B @5H:0? 
"B25B: 
A.  1/4 

B.  1/8 

C.  3/8 

D.  1/2 

 

5. %8<<5B@8G=0O 83@0;L=0O :>ABL =57028A8<> 1@>A05BAO 2 @070. �0:>20 25@>-
OB=>ABL, GB> AC<<0 2K?02H8E >G:>2 1C45B @02=0 6? 
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"B25B: 
A.  5/36 

B.  1/9 

C.  7/36 

D.  1/12 

 

6. -:A?5@8<5=B A>AB>8B 2 B><, GB> <K 1@>A05< 83@0;L=CN :>ABL. "?@545;8BL 
25@>OB=>ABL B>3>, GB> 2K?0;> 1>;LH5 3 >G:>2 ?@8 CA;>288, GB> 2K?02H55 
G8A;> O2;O5BAO =5G5B=K<? 
"B25B: 
A.  1/2 

B.  1/3 
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