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4.  57C;ьBаB8 =авGа==O 

�82G5==O =02G0;P=>W 48AF8?;V=8 «�8I0 <0B5<0B8:0» ?5@5410G0є D>@<C20==O B0 
@>728B>: C 74>1C20GV2 28I>W >A2VB8 :><?5B5=B=>AB59 B0 ?@>3@0<=8E @57C;PB0BV2 =02G0==O 
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7=0B8: 
- >A=>2=V ?>=OBBO, D0:B8 B0 B5>@5<8 ;V=V9=>W 0;351@8; 
- >A=>2=V ?>=OBBO, D0:B8 B0 B5>@5<8 0=0;VB8G=>W 35><5B@VW; 
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 V=>@8 B0 0;351@0WG=V 4>?>2=5==O. 
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AC<VA=VABP-=5AC<VA=VABP %��$ 
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"':@0W=0", 2004. - 444 A 
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6<ABE<FьEO A4 

B57B6BD9AAO/BCD4JN64AAO 

$9>B@9A8B64AV 8:9D9?4, 8BCB@V:AV @4F9DV4?< F4 
D9EGDE< 

�9>JVO (4 7B8.): 
1. #@O<0 =0 ?;>I8=V. �030;P=5 
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7040GV. ' 2 := / �0 @54. �.�. �C;V=VG0. 3 �.: �81V4P, 
2003. �=.1. "A=>2=V @>74V;8. 3 400 A. �=.2. 
%?5FV0;P=V @>74V;8. 3 368 A. 
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B8?0<8 @V2=O=P ?@O<>W =0 ?;>I8=V. 
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1. �C1=O: &.�. �8I0 <0B5<0B8:0: !02G0;P=89 
?>AV1=8:. − �P2V2: «!>289 A2VB−2000», 2007. − 436 
A.  

2. Є@<0:>20, ". �. �8I0 <0B5<0B8:0 =02G0;P=89 
?>AV1=8: / ".�. Є@<0:>20. - �. : '=V25@A8B5B 
"':@0W=0", 2004. - 444 A 
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1. �CBG0: �.�., �C10;P �. . �8I0 <0B5<0B8:0 '.3: 
=02G0;P=89 ?>AV1=8: 4;O ABC45=BV2 28I8E 
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�@0=8FO ?>A;V4>2=>ABV.  
2. &5>@5<8 ?@> 3@0=8FV. '8A;> e.  
3. �87=0G5=V B0 =5287=0G5=V 

28@078.  
4. #>=OBBO DC=:FVW. 
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A.  
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WE=VE 3@0DV:V2. �0AB>AC20==O :@828E 
��-3> ?@O4:C 4> 5:>=><VG=8E 7040G. 

1. �8I0 <0B5<0B8:0. "A=>2=V >7=0G5==O, 
?@8:;048, 7040GV. ' 2 := / �0 @54. �.�. �C;V=VG0. 3 �.: 
�81V4P, 2003. �=.1. "A=>2=V @>74V;8. 3 400 A. �=.2. 
%?5FV0;P=V @>74V;8. 3 368 A. 

2. �8I0 <0B5<0B8:0. "A=>2=V >7=0G5==O, 
?@8:;048, 7040GV. ' 2 := / �0 @54. �.�. �C;V=VG0. 3 �.: 
�81V4P, 2003. �=.1. "A=>2=V @>74V;8. 3 400 A. �=.2. 
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"15@=5=V, A:;045=V, ?0@=V, =5?0@=V, 
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�@82CF0 �.�. �0@:>2AP:89 �.�. �0@:>2AP:0 !.�. �8I0 
<0B5<0B8:0. #@0:B8:C<.: !02G0;P=89 ?>AV1=8:, - �.: 
&'�, 2005. - %. 536. 

�4684AAO 8?O E4@BEFV=ABW DB5BF<: 
&5E=V:0 7=0E>465==O B8?>28E 
3@0=8FP. �-0 B0 ��-30 206;82V 3@0=8FV, 
WE 70AB>AC20==O 4> @>7:@8BBO 
=5287=0G5=>AB59 0/ 0 B0 {1 }∞ . 

1. �8I0 <0B5<0B8:0. "A=>2=V >7=0G5==O, ?@8:;048, 
7040GV. ' 2 := / �0 @54. �.�. �C;V=VG0. 3 �.: �81V4P, 
2003. �=.1. "A=>2=V @>74V;8. 3 400 A. �=.2. 
%?5FV0;P=V @>74V;8. 3 368 A. 
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�9>JVO (6 7B8.): 
1. �@0=8FO DC=:FVW. &5>@5<8 ?@> 3@0=8FV. 
#5@H0 V 4@C30 206;82V 3@0=8FV.  

2. !5?5@5@2=VABP DC=:FVW, B>G:8 @>7@82C B0 WE 
:;0A8DV:0FVO.  

3. #>EV4=0, WW 35><5B@8G=89, <5E0=VG=89 B0 
DV78G=89 7<VAB.  

4. �8D5@5=FV9>20=VABP B0 =5?5@5@2=VABP. 
#@028;0 48D5@5=FVN20==O.  

5. #>EV4=V 5;5<5=B0@=8E DC=:FV9. &01;8FO 
?>EV4=8E. #>EV4=0 A:;045=>W  B0 >15@=5=>W 
DC=:FV9. #>EV4=0 DC=:FV9, 7040=8E =5O2=> 
01> ?0@0<5B@8G=>.  

6. �>30@8D<VG=5 48D5@5=FVN20==O. 
�8D5@5=FV0; DC=:FVW.  

7. #>EV4=V B0 48D5@5=FV0;8 28I8E ?>@O4:V2.  
8. (>@<C;0 �591=VF0. �;0AB82>ABV 
48D5@5=FV9>20=8E DC=:FV9 .&5>@5<8 
$>;;O, �03@0=60, �>HV. (>@<C;8 &59;>@0, 
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9. #@028;> �>?VB0;O. 

1. �C1=O: &.�. �8I0 <0B5<0B8:0: 
!02G0;P=89 ?>AV1=8:. − �P2V2: «!>289 
A2VB−2000», 2007. − 436 A.  

2. �>20;5=:> �.#. �8I0 <0B5<0B8:0. 
!02G0;P=89 ?>AV1=8:, - �.: �8I0 
H:>;0, 2006. - %. 624. 

3.  0:0@5=:>2, Є.�. #@0:B8:C< i7 :C@AC 
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G8A;5==O DC=:Fi9 >4=iєW 7<i==>W 
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C=-B, 2017. 4 80 A. 



10. �>A;V465==O DC=:FV9.  

#D4>F<KA9 ;4AOFFO (4 7B8.): 
�:2V20;5=B=V =5A:V=G5==> <0;V (=.<.2.). 
&01;8FO 5:2V20;5=B=>AB59 =. <. 2. $>7:@8BBO 
=5287=0G5=>AB59 70 4>?><>3>N B01;8FV 
5:2V20;5=B=>AB59 4;O 5;5<5=B0@=8E DC=:FV9. 
�>A;V465==O DC=:FVW =0 =5?5@5@2=VABP. 
�=0E>465==O B>G>: @>7@82C DC=:FVW B0 WE=O 
:;0A8DV:0FVO. 

1. �8I0 <0B5<0B8:0. "A=>2=V >7=0G5==O, 
?@8:;048, 7040GV. ' 2 := / �0 @54. �.�. 
�C;V=VG0. 3 �.: �81V4P, 2003. �=.1. 
"A=>2=V @>74V;8. 3 400 A. �=.2. 
%?5FV0;P=V @>74V;8. 3 368 A. 

2. �8D5@5=FV0;P=5 G8A;5==O:  5B>48G=V 
@5:><5=40FVW 4;O 28:>=0==O <>4C;P=>W 
@>1>B8 № 4 / �=V?@>?5B@. =0F. C=-B 
70;V7=. B@0=A?. V<5=V 0:04. �. �070@O=0; 
':;04.: �. �. �;8<5=:>, �. �. �@025FP, 
!. �. !0@VCA, %. #. $CAC; �0 703. @54. 4-
@0 B5E=. =0C:, ?@>D. �. �. �@02FO. 3 �., 
2008. 3 53 A. 

#D4>F<KA9 ;4AOFFO (2 7B8.): 
�=0E>465==O ?>EV4=8E 5;5<5=B0@=8E DC=:FV9 
70 >7=0G5==O<. "?0=C20==O B5E=V:8 
48D5@5=FVN20==O. &01;8FO ?>EV4=8E. 

1. �8I0 <0B5<0B8:0. "A=>2=V >7=0G5==O, 
?@8:;048, 7040GV. ' 2 := / �0 @54. �.�. 
�C;V=VG0. 3 �.: �81V4P, 2003. �=.1. 
"A=>2=V @>74V;8. 3 400 A. �=.2. 
%?5FV0;P=V @>74V;8. 3 368 A. 

�4684AAO 8?O E4@BEFV=ABW DB5BF<: 
 >=>B>==VABP DC=:FVW. �:AB@5<C<. �=B5@20;8 
>?C:;>ABV B0 23=CB>ABV, B>G:8 ?5@538=C. 
�A8<?B>B8. !091V;PH5 B0 =09<5=H5 7=0G5==O 
DC=:FVW. �030;P=0 AE5<0 4>A;V465==O DC=:FVW 
B0 ?>1C4>20 WW 3@0DV:0. 

 0:0@5=:>2, Є.�. #@0:B8:C< i7 :C@AC 
«�8I0 <0B5<0B8:0».�8D5@5=Fi0;P=5 
G8A;5==O DC=:Fi9 >4=iєW 7<i==>W 
[&5:AB] / Є.�.  0:0@5=:>2, .�.  0BOH, 
�.�. %OAє2. 4 �.: �=i?@>2AP:89 =0F. 
C=-B, 2017. 4 80 A. 

 

&9@4 № 5. (GA>JVW 5474FьBI ;@VAA<I        

  

�9>JVO (4 7B8.): 
1. (C=:FVW :V;P:>E 7<V==8E. "A=>2=V 

?>=OBBO B0 >7=0G5==O.  
2. �@0=8FO. !5?5@5@2=VABP. '0AB8==89 V 

?>2=89 ?@8@VAB. '0AB8==V ?>EV4=V.  
3. �8D5@5=FV9>20=VABP. #>2=89 

48D5@5=FV0;. �0AB>AC20==O. #>EV4=0 
A:;045=>W DC=:FVW.  

4. #>2=0 ?>EV4=0. �8D5@5=FVN20==O 
=5O2=>W DC=:FVW. #>EV4=V B0 48D5@5=FV0;8 
28I8E ?>@O4:V2.  

5. (>@<C;0 &59;>@0. �>B8G=0 ?;>I8=0 
B0 =>@<0;P 4> ?>25@E=V.   

6. #>EV4=0 70 =0?@O<><. �@04Vє=B.  

1. �8I0 <0B5<0B8:0. "A=>2=V >7=0G5==O, 
?@8:;048, 7040GV. ' 2 := / �0 @54. �.�. 
�C;V=VG0. 3 �.: �81V4P, 2003. �=.1. 
"A=>2=V @>74V;8. 3 400 A. �=.2. %?5FV0;P=V 
@>74V;8. 3 368 A. 

2. Є@<0:>20, ". �. �8I0 <0B5<0B8:0 
=02G0;P=89 ?>AV1=8: / ".�. Є@<0:>20. - 
�. : '=V25@A8B5B "':@0W=0", 2004. - 444 A 

 

 

#D4>F<KA9 ;4AOFFO (2 7B8.): 
�=0E>465==O ?>EV4=8E A:;045=>W, >15@=5=>W, 
=5O2=> 7040=>W DC=:FV9. "?0=C20==O B5E=V:8 
;>30@8D<VG=>3> 48D5@5=FVN20== 
"1G8A;5==O 48D5@5=FV0;0 ("�, 9>3> 
35><5B@8G=89 7<VAB B0 70AB>AC20==O 4> 
=01;865=8E >1G8A;5=P 

�5@0A8<GC:, �. %. �8I0 <0B5<0B8:0. #>2=89 
:C@A C ?@8:;040E V 7040G0E. !02G0;P=89 
?>AV1=8:. ' 3 G. / �. %. �5@0A8<GC:, �.%. 
�0A8;PG5=:>, �.�. �@02F>2. '.1,2 - �. : �=838 
':@0W=8 �&�, 2009-578A. 



#D4>F<KA9 ;4AOFFO (2 7B8.): 
#@028;> �>?VB0;O B0 9>3> 70AB>AC20==O 4> 
@>7:@8BBO B8?>28E =5287=0G5=>AB59: 0/ 0, ∞ 
/∞ , {∞−∞}, {0⋅ ∞}, {1 }∞ 

�8I0 <0B5<0B8:0. "A=>2=V >7=0G5==O, 
?@8:;048, 7040GV. ' 2 := / �0 @54. �.�. 
�C;V=VG0. 3 �.: �81V4P, 2003. �=.1. "A=>2=V 
@>74V;8. 3 400 A. �=.2. %?5FV0;P=V @>74V;8. 3 
368 A. 

�4684AAO 8?O E4@BEFV=ABW DB5BF<: 

�:AB@5<C< DC=:FVW 42>E 7<V==8E. '<>2=89 
5:AB@5<C<. !091V;PH5 V =09<5=H5 7=0G5==O 
DC=:FVW :V;P:>E 7<V==8E 

3. Є@<0:>20, ". �. �8I0 <0B5<0B8:0 
=02G0;P=89 ?>AV1=8: / ".�. Є@<0:>20. - 
�. : '=V25@A8B5B "':@0W=0", 2004. - 444 A 

 

 

&9@4 № 6. �AF97D4?ьA9 K<E?9AAO HGA>JVW B8AVєW ;@VAABW     

#9D9?V> C<F4Aь/;4684Aь, MB 6<ABE<FьEO A4 
B57B6BD9AAO/BCD4JN64AAO 

$9>B@9A8B64AV 8:9D9?4, 8BCB@V:AV 
@4F9DV4?< F4 D9EGDE< 

�9>JVO (6 7B8.): 
1. #5@2VA=0 V =5287=0G5=89 V=B53@0;. 
�;0AB82>ABV.  

2. "A=>2=V <5B>48 V=B53@C20==O. 
 =>3>G;5=8.  

3. $0FV>=0;P=V DC=:FVW. �=B53@C20==O 
@0FV>=0;P=8E 28@07V2.  

4. �040GV, I> ?@82>4OBP 4> ?>=OBBO 
287=0G5=>3> V=B53@0;0. "7=0G5==O B0 
2;0AB82>ABV.  

5. �=B53@0; V7 7<V==>N 25@E=5N <565N. 
(>@<C;0 !PNB>=03�591=8FO.  

6.  5B>48 >1G8A;5==O 287=0G5=8E 
V=B53@0;V2.  

7. (>@<C;0 V=B53@C20==O G0AB8=0<8. 
!52;0A=V V=B53@0;8 7 =5A:V=G5==8<8 
<560<8 V=B53@C20==O.  

8. "1G8A;5==O ?;>I ?;>A:8E DV3C@. #;>I0 
C ?@O<>:CB=8E 45:0@B>28E :>>@48=0B0E. 
"1G8A;5==O ?;>IV ?@8 ?0@0<5B@8G=><C 
7040==V :>=BC@0.  

9. #;>I0 :@82>;V=V9=>3> A5:B>@0 C 
?>;O@=8E :>>@48=0B0E. �>268=0 4C38 
:@82>W. "19є< BV;0 V7 7040=8< ?>?5@5G=8< 
?5@5@V7><. "19є< BV;0 >15@B0==O.  

10. $>1>B0 7<V==>W A8;8. �>>@48=0B8 F5=B@V2 
<0A ?;>A:8E >1;0AB59 B0 4C3 :@828E 

1. Є@<0:>20, ". �. �8I0 <0B5<0B8:0 
=02G0;P=89 ?>AV1=8: / ".�. Є@<0:>20. - �. : 
'=V25@A8B5B "':@0W=0", 2004. - 444 A. 
2. �C1=O: &.�. �8I0 <0B5<0B8:0: 
!02G0;P=89 ?>AV1=8:. − �P2V2: «!>289 
A2VB−2000», 2007. − 436 A. 
3. �>20;5=:> �.#. �8I0 <0B5<0B8:0. 
!02G0;P=89 ?>AV1=8:, - �.: �8I0 H:>;0, 
2006. - %. 624. 
 

 

#D4>F<KA9 ;4AOFFO (2 7B8.): 
1. �>A;V465==O ("� =0 ;>:0;P=89 
5:AB@5<C<. �=0E>465==O ;>:0;P=>3> 
5:AB@5<C<C 4;O 5;5<5=B0@=8E DC=:FV9. 
�87=0G5==O =091V;PH>3> B0 =09<5=H>3> 
7=0G5==O DC=:FVW =0 2V4@V7:C. �040GV =0 
=091V;PH5 V =09<5=H5 7=0G5==O DC=:FVW. 

�C1>28: �.#., .@8: �.�. �8I0 <0B5<0B8:0. 
�1V@=8:  7040G.-�8W2, �.%.�., 2004.-480A. 

 

#D4>F<KA9 ;4AOFFO (2 7B8.): 
�>A;V465==O ("� =0 >?C:;VABP-

23=CBVABP, 7=0E>465==O B>G>: ?5@538=C, 
25@B8:0;P=8E B0 ?>E8;8E 0A8<?B>B :@82>W. 
#>2=5 4>A;V465==O DC=:FVW B0 ?>1C4>20 WW 
3@0DV:0.  0@3V=0;P=V 20@BVABP, 4>EV4, 
?@81CB>:. �;0AB8G=VABP ?>?8BC. 

�8I0 <0B5<0B8:0. "A=>2=V >7=0G5==O, 
?@8:;048, 7040GV. ' 2 := / �0 @54. �.�. 
�C;V=VG0. 3 �.: �81V4P, 2003. �=.1. "A=>2=V 
@>74V;8. 3 400 A. �=.2. %?5FV0;P=V @>74V;8. 3 
368 A. 



#D4>F<KA9 ;4AOFFO (2 7B8.): 
&01;8FO V=B53@0;V2. &5E=V:0 7=0E>465==O 
=5287=0G5=8E V=B53@0;V2.  5B>4 
157?>A5@54=P>3> V=B53@C20==O 70 B01;8F5N.  

�5@0A8<GC:, �. %. �8I0 <0B5<0B8:0. #>2=89 
:C@A C ?@8:;040E V 7040G0E. !02G0;P=89 
?>AV1=8:. ' 3 G. / �. %. �5@0A8<GC:, �.%. 
�0A8;PG5=:>, �.�. �@02F>2. '.1,2 - �. : �=838 
':@0W=8 �&�, 2009-578A. 

�4684AAO 8?O E4@BEFV=ABW DB5BF<: 
1. &01;8FO >A=>2=8E V=B53@0;V2. 
2. �=B53@C20==O B@83>=><5B@8G=8E DC=:FV9. 
�=B53@C20==O  V@@0FV>=0;P=8E  DC=:FV9.  

�C1>28: �.#., .@8: �.�. �8I0 <0B5<0B8:0. 
�1V@=8:  7040G.-�8W2, �.%.�., 2004.-480A. 
 

 

&9@4 7. �<H9D9AJV4?ьAV DV6AOAAO        

#9D9?V> C<F4Aь/;4684Aь, MB 6<ABE<FьEO A4 
B57B6BD9AAO/BCD4JN64AAO 

$9>B@9A8B64AV 8:9D9?4, 8BCB@V:AV 
@4F9DV4?< F4 D9EGDE< 

�9>JVO (4 7B8.): 
1. �8D5@5=FV0;P=V @V2=O==O ?5@H>3> 
?>@O4:C. �040G0 �>HV.  

2. �V=V9=V �$, @V2=O==O �5@=C;;V, C ?>2=8E 
48D5@5=FV0;0E.  

3. �8D5@5=FV0;P=V @V2=O==O 28I8E 
?>@O4:V2.  

4.  5B>4 �03@0=60 (20@V0FVW 4>2V;P=8E 
AB0;8E) 4;O ;V=V9=8E �$ 4@C3>3> ?>@O4:C.  

5. %8AB5<8 �$.  5B>4 28:;NG5==O B0 
V=B53@>20=8E :><1V=0FV9 @>729O70==O 
A8AB5< 48D5@5=FV0;P=8E @V2=O=P C 
=>@<0;P=V9 D>@<V.  

6. %8AB5<8 48D5@5=FV0;P=8E @V2=O=P 7V 
AB0;8<8 :>5DVFVє=B0<8. 

1. �5@0A8<GC: �. %. �8I0 <0B5<0B8:0. 
#>2=89 :C@A C ?@8:;040E V 7040G0E. 
!02G0;P=89 ?>AV1=8:. ' 3 G. / �. %. 
�5@0A8<GC:, �.%. �0A8;PG5=:>, �.�. 
�@02F>2. '.1,2 - �. : �=838 ':@0W=8 �&�, 
2009-578A. 

2. �8I0 <0B5<0B8:0. "A=>2=V >7=0G5==O, 
?@8:;048, 7040GV. ' 2 := / �0 @54. �.�. 
�C;V=VG0. 3 �.: �81V4P, 2003. �=.1. 
"A=>2=V @>74V;8. 3 400 A. �=.2. %?5FV0;P=V 
@>74V;8. 3 368 A. 
 

#D4>F<KA9 ;4AOFFO (2 7B8.): 
�0AB>AC20==O 42>E <5B>4V2 V=B53@C20==O: 
70<V=0 7<V==>W (420 B8?8) B0 V=B53@C20==O 
G0AB8=0<8. "?0=C20==O <5B>48:8 
V=B53@C20==O ?@028;P=>3> V =5?@028;P=>3> 
@0FV>=0;P=>3> 4@>1C.  5B>4 >:@5<>3> 
7=0G5==O 0@3C<5=BC B0 <5B>4 =5287=0G5=8E 
:>5DVFVє=BV2. 

1. �C1>28: �.#., .@8: �.�. �8I0 
<0B5<0B8:0. �1V@=8: 7040G.-�8W2, �.%.�., 
2004.-480A. 

#D4>F<KA9 ;4AOFFO (2 7B8.): 
"1G8A;5==O 287=0G5=8E V=B53@0;V2 70 
4>?><>3>N D>@<C;8 !PNB>=0 -�591=8FO. 
%?5F8DV:0 70<V=8 7<V==>W C 287=0G5=><C 
V=B53@0;V.  
�=B53@C20==O �$ �-3> ?>@O4:C 7 
2V4>:@5<;N20=8<8 7<V==8<8, >4=>@V4=8E B0 
;V=V9=8E. �8:>@8AB0==O ?V4AB0=>2:8 
�5@=C;;V. �030;P=89 B0 G0AB8==89 @>729O7:8. 
�040G0 �>HV. 

2. �5@0A8<GC: �. %. �8I0 <0B5<0B8:0. 
#>2=89 :C@A C ?@8:;040E V 7040G0E. 
!02G0;P=89 ?>AV1=8:. ' 3 G. / �. %. 
�5@0A8<GC:, �.%. �0A8;PG5=:>, �.�. 
�@02F>2. '.1,2 - �. : �=838 ':@0W=8 �&�, 
2009-578A. 

�4684AAO 8?O E4@BEFV=ABW DB5BF<: 
�0AB>AC20==O 287=0G5=>3> V=B53@0;0 4> 
35><5B@8G=8E B0 5:>=><VG=8E 7040G. 

1. (:V;P  .�.,�>;5A=8: &.�. �8I0 
<0B5<0B8:0. #V4@CG=8:. C 3 :=. �=.3. 
�8D5@5=FV0;P=5 B0 V=B53@0;P=5 G8A;5==O 
DC=:FV9 1030BP>E 7<V==8E. 
�8D5@5=FV0;P=V @V2=O==O.-�.:�81V4P, 
1994.-352A. 

 



&9@4 № 8. $O8<        

#9D9?V> C<F4Aь/;4684Aь, MB 6<ABE<FьEO A4 
B57B6BD9AAO/BCD4JN64AAO 

$9>B@9A8B64AV 8:9D9?4, 8BCB@V:AV 
@4F9DV4?< F4 D9EGDE< 

�9>JVO (2 7B8.): 
1. '8A;>2V @O48. "A=>2=V ?>=OBBO B0 
>7=0G5==O, 71V6=VABP.  

2. �;PB5@=>2=V @O48. &5>@5<0 �591=8FO.   
3. (C=:FV>=0;P=V @O48. $V2=><V@=0 
71V6=VABP. 

4. %B5?5=52V @O48. &5>@5<0 �15;O. �=B5@20; 
B0 @04VCA 71V6=>ABV AB5?5=52>3> @O4C. 
�;0AB82>ABV AB5?5=528E @O4V2.  

5. $O48 &59;>@0 B0  0:;>@5=0. 

1. (:V;P  .�.,�>;5A=8: &.�. �8I0 
<0B5<0B8:0. #V4@CG=8:. C 3 :=. �=.3. 
�8D5@5=FV0;P=5 B0 V=B53@0;P=5 G8A;5==O 
DC=:FV9 1030BP>E 7<V==8E. 
�8D5@5=FV0;P=V @V2=O==O.-�.:�81V4P, 
1994.-352A. 

2. �C1>28: �.#., .@8: �.�. �8I0 
<0B5<0B8:0. !02G0;P=89 ?>AV1=8:.-�8W2, 
�.%.�., 2004.-648A. 

#D4>F<KA9 ;4AOFFO (2 7B8.): 
�=B53@C20==O �$ 28I8E ?>@O4:V2, O:V 
4>?CA:0NBP ?>=865==O ?>@O4:C B0 
V=B53@CNBPAO 2 :204@0BC@0E. �=B53@C20==O 
;V=V9=8E �$ ��-3> ?>@O4:C 7V AB0;8<8 
:>5DVFVє=B0<8 B0 A?5FV0;P=>N ?@02>N 
G0AB8=>N.  

1. (:V;P  .�.,�>;5A=8: &.�. �8I0 
<0B5<0B8:0. #V4@CG=8:. C 3 :=. �=.3. 

�8D5@5=FV0;P=5 B0 V=B53@0;P=5 G8A;5==O 
DC=:FV9 1030BP>E 7<V==8E. 
�8D5@5=FV0;P=V @V2=O==O.-�.:�81V4P, 
1994.-352A. 

#D4>F<KA9 ;4AOFFO (2 7B8.): 
%B5?5=52V @O48. &5>@5<0 �15;O. �=B5@20; B0 
@04VCA 71V6=>ABV AB5?5=52>3> @O4C. 
�;0AB82>ABV AB5?5=528E @O4V2. 

2. �8I0 <0B5<0B8:0: 
http://yukhym.com/uk/navchannia/vyshcham

atematyka.html 

�4684AAO 8?O E4@BEFV=ABW DB5BF<: 
1.�>AB0B=V >7=0:8 71V6=>ABV 7=0:>4>40B=8E 
@O4V2 ( ?>@V2=O==O, �9�;0<15@0, �>HV). 
2. �=0:>7<V==V @O48. �1A>;NB=0 V C<>2=0 
71V6=>ABV. 
3. "7=0:0 �59є@HB@0AA0. �;0AB82>ABV 
@V2=><V@=> 71V6=8E @O4V2. 
4. �8?04:8 >4=>@V4=8E V =5>4=>@V4=8E 
@V2=O=P, AB@C:BC@0 WE=VE @>729O7:V2 

1.  (:V;P  .�.,�>;5A=8: &.�. �8I0 
<0B5<0B8:0. #V4@CG=8:. C 3 :=. �=.3. 
�8D5@5=FV0;P=5 B0 V=B53@0;P=5 G8A;5==O 
DC=:FV9 1030BP>E 7<V==8E. 
�8D5@5=FV0;P=V @V2=O==O.-�.:�81V4P, 
1994.-352A. 

 

&9@4 № 9. �<C48>B6V CB8VV       

#9D9?V> C<F4Aь/;4684Aь, MB 6<ABE<FьEO A4 
B57B6BD9AAO/BCD4JN64AAO 

$9>B@9A8B64AV 8:9D9?4, 8BCB@V:AV 
@4F9DV4?< F4 D9EGDE< 

�9>JVO (4 7B8.): 
1.  #@54<5B B5>@VW 9<>2V@=>AB59. �;351@0 
28?04:>28E ?>4V9.  

2. "7=0G5==O B0 2;0AB82>ABV 9<>2V@=>ABV B0 
G0AB>ABV.  

3. "A=>2=V 7040GV B0 ?@8=F8?8 
:><1V=0B>@8:8. �>4020==O 9<>2V@=>AB59 
=5AC<VA=8E ?>4V9.  

4. �0;56=V V =570;56=V ?>4VW, C<>2=V 
9<>2V@=>ABV.  

5.  =>65==O 9<>2V@=>AB59. #@028;> 
<=>65==O B0 7030;P=5 ?@028;> 4>4020==O 
9<>2V@=>AB59.  

6. !570;56=VABP ?>4V9. #@028;> <=>65==O 
=570;56=8E ?>4V9.  

7. (>@<C;0 ?>2=>W 9<>2V@=>ABV B0 �09єA0. 
#@8:;048 @>729O7C20==O 7040G.  

1. �;C:B5=:> �.�., !0:>=5G=89 %.�. &5>@VO 
9<>2V@=>AB59 V <0B5<0B8G=0 AB0B8AB8:0: 
!02G.-<5B>4. #>AV1=8:. ' 2 G. − '.�.&5>@VO 
9<>2V@=>AB59. − �.: �!�', 2000. − 304 A.  

2. �8I0 <0B5<0B8:0. "A=>2=V >7=0G5==O, 
?@8:;048, 7040GV. ' 2 := / �0 @54. �.�. 
�C;V=VG0. 3 �.: �81V4P, 2003. �=.1. 
"A=>2=V @>74V;8. 3 400 A. �=.2. %?5FV0;P=V 
@>74V;8. 3 368 A. 
 



8. %E5<0 B0 D>@<C;0 �5@=C;;V. &5>@5<0 
�5@=C;;V. 

#D4>F<KA9 ;4AOFFO (2 7B8.): 
�;351@0 28?04:>28E ?>4V9. "7=0G5==O B0 
2;0AB82>ABV 9<>2V@=>ABV B0 G0AB>ABV. "A=>2=V 
7040GV B0 ?@8=F8?8 :><1V=0B>@8:8. 
�>4020==O 9<>2V@=>AB59 =5AC<VA=8E ?>4V9. 
�0;56=V V =570;56=V ?>4VW, C<>2=V 
9<>2V@=>ABV.  =>65==O 9<>2V@=>AB59. 

�8I0 <0B5<0B8:0. "A=>2=V >7=0G5==O, 
?@8:;048, 7040GV. ' 2 := / �0 @54. �.�. 
�C;V=VG0. 3 �.: �81V4P, 2003. �=.1. "A=>2=V 
@>74V;8. 3 400 A. �=.2. %?5FV0;P=V @>74V;8. 3 
368 A. 

#D4>F<KA9 ;4AOFFO (2 7B8.): 
#@028;> <=>65==O B0 7030;P=5 ?@028;> 
4>4020==O 9<>2V@=>AB59. !570;56=VABP ?>4V9. 
#@028;> <=>65==O =570;56=8E ?>4V9 
(>@<C;0 ?>2=>W 9<>2V@=>ABV  B0 �09єA0. 

�>20;5=:> �.#. �8I0 <0B5<0B8:0. 
!02G0;P=89 ?>AV1=8:, - �.: �8I0 H:>;0, 
2006. - %. 624. 

�4684AAO 8?O E4@BEFV=ABW DB5BF<: 
%E5<0 B0 D>@<C;0 �5@=C;;V. �@0=8G=V 
B5>@5<8 C AE5<V �5@=C;;V. &5>@5<0 �5@=C;;V  

�8I0 <0B5<0B8:0: 
http://yukhym.com/uk/navchannia/vyshchamate

matyka.html 

 

&9@4 № 10. �<C48>B6V 69?<K<A<        

#9D9?V> C<F4Aь/;4684Aь, MB 6<ABE<FьEO A4 
B57B6BD9AAO/BCD4JN64AAO 

$9>B@9A8B64AV 8:9D9?4, 8BCB@V:AV 
@4F9DV4?< F4 D9EGDE< 

�9>JVO (4 7B8.): 
1. �848 28?04:>28E 25;8G8= B0 A?>A>18 WE 
70240==O. �0:>=8 @>7?>4V;C 28?04:>28E 
25;8G8=.  

2. '8A;>2V E0@0:B5@8AB8:8 48A:@5B=8E 
28?04:>28E 25;8G8=. 

3. &5>@5<8 ?@> <0B5<0B8G=5 A?>4V20==O 
=5?5@5@2=>W 28?04:>2>W 25;8G8=8.  

4. $V2=><V@=89 @>7?>4V; B0 9>3> G8A;>2V 
E0@0:B5@8AB8:8.  

5. #>:07=8:>289 @>7?>4V; B0 9>3> G8A;>2V 
E0@0:B5@8AB8:8.  

6. !>@<0;P=89 @>7?>4V;, 9>3> 2;0AB82>ABV , 
70AB>AC20==O B0 G8A;>2V E0@0:B5@8AB8:8 

1. �>20;5=:> �.#. �8I0 <0B5<0B8:0. 
!02G0;P=89 ?>AV1=8:, - �.: �8I0 H:>;0, 
2006. - %. 624. 

2. �;C:B5=:> �.�., !0:>=5G=89 %.�. &5>@VO 
9<>2V@=>AB59 V <0B5<0B8G=0 AB0B8AB8:0: 
!02G.-<5B>4. #>AV1=8:. ' 2 G. − '.�.&5>@VO 
9<>2V@=>AB59. − �.: �!�', 2000. − 304 A.  

3. �8I0 <0B5<0B8:0. "A=>2=V >7=0G5==O, 
?@8:;048, 7040GV. ' 2 := / �0 @54. �.�. 
�C;V=VG0. 3 �.: �81V4P, 2003. �=.1. 
"A=>2=V @>74V;8. 3 400 A. �=.2. %?5FV0;P=V 
@>74V;8. 3 368 A. 

 

 #D4>F<KA9 ;4AOFFO (2 7B8.): 
�0:>=8 @>7?>4V;C 28?04:>28E 25;8G8=. 
'8A;>2V E0@0:B5@8AB8:8 48A:@5B=8E 
28?04:>28E 25;8G8=. 

1. �C1>28: �.#., .@8: �.�. �8I0 
<0B5<0B8:0. �1V@=8:  7040G.-�8W2, �.%.�., 
2004.-480A. 

 

#D4>F<KA9 ;4AOFFO (2 7B8.): 
$V2=><V@=89 @>7?>4V; B0 9>3> G8A;>2V 
E0@0:B5@8AB8:8. #>:07=8:>289 @>7?>4V; B0 
9>3> G8A;>2V E0@0:B5@8AB8:8. !>@<0;P=89 
@>7?>4V;, 9>3> 2;0AB82>ABV , 70AB>AC20==O B0 
G8A;>2V E0@0:B5@8AB8:8 

2. �5@0A8<GC:, �. %. �8I0 <0B5<0B8:0. 
#>2=89 :C@A C ?@8:;040E V 7040G0E. 
!02G0;P=89 ?>AV1=8:. ' 3 G. / �. %. 
�5@0A8<GC:, �.%. �0A8;PG5=:>, �.�. 
�@02F>2. '.1,2 - �. : �=838 ':@0W=8 �&�, 
2009-578A. 

�4684AAO 8?O E4@BEFV=ABW DB5BF<: 
�5=5@0;P=0 B0 281V@:>20 AC:C?=>ABV. �030;P=0 
AE5<0 ?>1C4>28 73@C?>20=>3> @>7?>4V;C 
G0AB>B. �<?V@8G=0 DC=:FVO @>7?>4V;C B0 WW 
2;0AB82>ABV �@0DVG=5 7>1@065==O 
AB0B8AB8G=8E @>7?>4V;V2. !573@C?>20=V 40=V: 

�8I0 <0B5<0B8:0: 
http://yukhym.com/uk/navchannia/vyshchamate

matyka.html 



?>;V3>=8 G0AB>B B0 G0AB>AB59, 3VAB>3@0<0 

 

&9@4 № 11.  4F9@4F<KA4 EF4F<EF<>4        

#9D9?V> C<F4Aь/;4684Aь, MB 6<ABE<FьEO A4 
B57B6BD9AAO/BCD4JN64AAO 

$9>B@9A8B64AV 8:9D9?4, 8BCB@V:AV 
@4F9DV4?< F4 D9EGDE< 

�9>JVO (2 7B8.): 
1. �5=5@0;P=0 B0 281V@:>20 AC:C?=>ABV. 
#@>AB0 28?04:>20 281V@:0  

2. �030;P=0 AE5<0 ?>1C4>28 73@C?>20=>3> 
@>7?>4V;C G0AB>B.  

3. �<?V@8G=0 DC=:FVO @>7?>4V;C B0 WW 
2;0AB82>ABV �@0DVG=5 7>1@065==O 
AB0B8AB8G=8E @>7?>4V;V2.  

4. !573@C?>20=V 40=V: ?>;V3>=8 G0AB>B B0 
G0AB>AB59, 3VAB>3@0<0  

5. �3@C?>20=V 40=V: 3VAB>3@0<0 V ?>;V3>= 
G0AB>B. 

1. �;C:B5=:> �.�., !0:>=5G=89 %.�. &5>@VO 
9<>2V@=>AB59 V <0B5<0B8G=0 AB0B8AB8:0: 
!02G.-<5B>4. #>AV1=8:. ' 2 G. − '.�.&5>@VO 
9<>2V@=>AB59. − �.: �!�', 2000. − 304 A.  

2. �>20;5=:> �.#. �8I0 <0B5<0B8:0. 
!02G0;P=89 ?>AV1=8:, - �.: �8I0 H:>;0, 
2006. - %. 624. 

 

#D4>F<KA9 ;4AOFFO (4 7B8.): 
�3@C?>20=V 40=V: 3VAB>3@0<0 V ?>;V3>= G0AB>B 
�<>2V@=>AB=89 7<VAB 3VAB>3@0<8 B0 ?>;V3>=C 
G0AB>B #>;V3>=8 =0:>?8G5=8E G0AB>B B0 
G0AB>AB59. �=0E>465==O WE <54V0=8 �@0DV: 
5<?V@8G=>W DC=:FVW @>7?>4V;C 

�;5:B@>==89 ?>AV1=8: 7 B5>@VW 9<>2V@=>AB59 
B0 <0B5<0B8G=>W AB0B8AB8:8: @568< 4>ABC?C: 
http://lib.lntu.info/books/knit/vm/2011/11-47/ 

 

�4684AAO 8?O E4@BEFV=ABW DB5BF<: 
�<>2V@=>AB=89 7<VAB 3VAB>3@0<8 B0 ?>;V3>=C 
G0AB>B #>;V3>=8 =0:>?8G5=8E G0AB>B B0 
G0AB>AB59. �=0E>465==O WE <54V0=8 �@0DV: 
5<?V@8G=>W DC=:FVW @>7?>4V;C 

Web-@5AC@A8 7 B5>@VW 9<>2V@=>AB59 B0 
<0B5<0B8G=>W AB0B8AB8:8: @568< 4>ABC?C: 
http://zyurvas.narod.ru/resursy.html 

 

 

&9@4 № 12. "8ABH4>FBDA<= 8<EC9DEV=A<= 4A4?V;       

#9D9?V> C<F4Aь/;4684Aь, MB 6<ABE<FьEO A4 
B57B6BD9AAO/BCD4JN64AAO 

$9>B@9A8B64AV 8:9D9?4, 8BCB@V:AV 
@4F9DV4?< F4 D9EGDE< 

�9>JVO (2 7B8.): 
1. �030;P=0, <V63@C?>20 B0 
2=CB@VH=P>3@C?>20 48A?5@AVW O:  
28<V@N20GV 2V4?>2V4=8E 20@V0FV9.  

2. %CB=VABP 48A?5@AV9=>3> 0=0;V7C. 
�0AB>AC20==O. 48A?5@AV9=>3> 0=0;V7C. 

�C1>28: �.#. �8I0 <0B5<0B8:0: =02G. 
?>Ai1=8: [&5:AB] / �.#. �C1>28:,I.I .@8:. 
4 �.: �.%.�., 2001. 4 648A 

#D4>F<KA9 ;4AOFFO (2 7B8.): 
�030;P=0, <V63@C?>20 B0 2=CB@VH=P>3@C?>20 
48A?5@AVW O: 28<V@N20GV 2V4?>2V4=8E 20@V0FV9. 
%CB=VABP 48A?5@AV9=>3> 0=0;V7C. 
�0AB>AC20==O. 48A?5@AV9=>3> 0=0;V7C. 

&5>@VO 9<>2V@=>AB59 B0 <0B5<0B8G=0 
AB0B8AB8:0 C ?@8:;040E V 7040G0E : =02G. 
?>AV1. 4;O ABC4. 28I. =02G. 70:;. / ".�. 
�8;PF>2; 70 @54. �.".  8E0;V=0. 4 �.: 
�8W2. C=-B V<. �. �@V=G5=:0, 2015. 336 A. 

 

&9@4 № 13. �?9@9AF< >BD9?OJV=AB7B 4A4?V;G       

#9D9?V> C<F4Aь/;4684Aь, MB 6<ABE<FьEO A4 
B57B6BD9AAO/BCD4JN64AAO 

$9>B@9A8B64AV 8:9D9?4, 8BCB@V:AV 
@4F9DV4?< F4 D9EGDE< 



�9>JVO (2 7B8.): 
1. (C=:FV>=0;P=89, :>@5;OFV9=89, 
AB0B8AB8G=89 72'O7>:..  

2. �>A;V465==O :>@5;OFV9=>3> 72O7:C. 
(>@<0 B0 BVA=>B0 729O7:C.  

3. �V=V9=0  :>@5;OFVO.  
4.  =>68==0 :>@5;OFVO. 

Є@<0:>20, ". �. �8I0 <0B5<0B8:0 
=02G0;P=89 ?>AV1=8: / ".�. Є@<0:>20. - �. : 
'=V25@A8B5B "':@0W=0", 2004. - 444 A 

 #D4>F<KA9 ;4AOFFO (2 7B8.): 
(C=:FV>=0;P=89, :>@5;OFV9=89, 
AB0B8AB8G=89 72'O7>:.. �>A;V465==O 
:>@5;OFV9=>3> 72O7:C. (>@<0 B0 BVA=>B0 
729O7:C. �V=V9=0 :>@5;OFVO.  =>68==0 
:>@5;OFVO 

�C1>28: �.#., .@8: �.�. �8I0 <0B5<0B8:0. 
�1V@=8:  7040G.-�8W2, �.%.�., 2004.-480A. 

�4684AAO 8?O E4@BEFV=ABW DB5BF<: 
$0=3>289 :>5DVFVє=B :>@5;OFVW %?V@<5=0. 

�81:>20 �. . �=D>@<0B8:0 B0 
:><?9NB5@=0 B5E=V:0: !02G. #>AV1. 3 �8W2: 
�:045<28402, 2005 

 

&9@4 № 14.  4F9@4F<KA9 CDB7D4@G64AAO        

#9D9?V> C<F4Aь/;4684Aь, MB 6<ABE<FьEO A4 
B57B6BD9AAO/BCD4JN64AAO 

$9>B@9A8B64AV 8:9D9?4, 8BCB@V:AV 
@4F9DV4?< F4 D9EGDE< 

�9>JVO (4 7B8.): 
1. �040G <0B5<0B8G=>3> ?@>3@0<C20==O: 
>A=>2=V ?>=OBBO, :;0A8DV:0FVO 7040G. 

2. �B0?8 @>729O7C20==O 5:AB@5<0;P=8E 
7040G <0B5<0B8G=>3> ?@>3@0<C20==O. 

3.  >45;P 7040GV ;V=V9=>3> 
?@>3@0<C20==O. 

4.  5B>4 �>@40=0-�0CAA0 4;O 
@>729O70==O 7040G ;V=V9=>3> 
?@>3@0<C20==O. 

5. $>729O70==O 7040G ;V=V9=>3> 
?@>3@0<C20==O. 

1. �2G5=:> �. ..  0B5<0B8G=5 
?@>3@0<C20==O: !02G0;P=89 ?>AV1=8:. 4 �.: 
&5=B@ CG1>2>W ;VB5@0BC@8, 2007 4 232 A. 

2. !0:>=5G=89 %.�., %02V=0 %.%. 
 0B5<0B8G=5 ?@>3@0<C20==O: !02G.?>AV1. 3 
�.: �!�', 2003. 3 452 A. 

 

 #D4>F<KA9 ;4AOFFO (2 7B8.): 
�;3>@8B< <5B>4C �>@40=0-�0CAA0.  
�040GV ;V=V9=>3> ?@>3@0<C20==O.  
%8<?;5:A <5B>4 @>729O70==O 7040GV ;V=V9=>3> 
?@>3@0<C20==O. 
�;3>@8B< ?>HC:C >?>@=8E @>728O7:V2 
>A=>2=>W 7040GV ;V=V9=>3> ?@>3@0<C20==O. 

1. �>A;V465==O >?5@0FV9. �>=A?5:B 
;5:FV9 / ':;04.: ".�. �8A5=:>, �.�. �;є:Aєє20, 
3 �: !&'' «�#�», 2016. 3 196 A. 

2. �2G5=:> �. ..  0B5<0B8G=5 
?@>3@0<C20==O: !02G0;P=89 ?>AV1=8:. 4 �.: 
&5=B@ CG1>2>W ;VB5@0BC@8, 2007 4 232 A. 

�4684AAO 8?O E4@BEFV=ABW DB5BF<: 
�=0;V7 @>729O7:C 7040GV ;V=V9=>3> 
?@>3@0<C20==O. 
�040GV >?C:;>3> B0 :204@0B8G=>3> 
?@>3@0<C20==O. 

1. �2G5=:> �. ..  0B5<0B8G=5 
?@>3@0<C20==O: !02G0;P=89 ?>AV1=8:. 4 

�.: &5=B@ CG1>2>W ;VB5@0BC@8, 2007 4 232 

A. 

 

&9@4 № 15. �BE?V8:9AAO BC9D4JV=       

#9D9?V> C<F4Aь/;4684Aь, MB 6<ABE<FьEO A4 
B57B6BD9AAO/BCD4JN64AAO 

$9>B@9A8B64AV 8:9D9?4, 8BCB@V:AV 
@4F9DV4?< F4 D9EGDE< 

�9>JVO (2 7B8.): 
1. �=0G5==O 28:>@8AB0==O ACG0A=8E 
<0B5<0B8G=8E <5B>4V2 B0 <>45;59 2 
C?@02;V==V. 

2. �B0?8 @>72'O70==O 7040G 7 28:>@8AB0==O< 

1. �>A;V465==O >?5@0FV9. �>=A?5:B 
;5:FV9 / ':;04.: ".�. �8A5=:>, �.�. �;є:Aєє20, 
3 �: !&'' «�#�», 2016. 3 196 A. 

2. �2G5=:> �. ..  0B5<0B8G=5 
?@>3@0<C20==O: !02G0;P=89 ?>AV1=8:. 4 �.: 



<0B5<0B8G=8E <5B>4V2. "?5@0FVW B0 WE 
5D5:B82=VABP.  

3.  0B5<0B8G=0 <>45;P >?5@0FVW. 
4. �040G0 ?@> @>7?>4V; V=25AB8FV9=8E 
@5AC@AV2 <V6 >1'є:B0<8, WW ?>40==O 
<>45;;N 48=0<VG=>3> ?@>3@0<C20==O; 
0;3>@8B< 7=0E>465==O >?B8<0;P=>3> 
?;0=C. 

&5=B@ CG1>2>W ;VB5@0BC@8, 2007 4 232 A. 

�4684AAO 8?O E4@BEFV=ABW DB5BF<: 
'8A5;P=V <5B>48 @>729O70==O 1030B>28<V@=8E 
7040G =5;V=V9=>3> ?@>3@0<C20==O 70 
=0O2=>ABV >1<565=P. 

�>A;V465==O >?5@0FV9. �>=A?5:B ;5:FV9 / 
':;04.: ".�. �8A5=:>, �.�. �;є:Aєє20, 3 �: 
!&'' «�#�», 2016. 3 196 A. 

 

 

6. �>;VB8:а :C@AC 
#B?VF<>4 MB8B 6V86V8G64AAO A46K4?ьA<I ;4AOFь. 

�3V4=> 7 «#>;>65==O< ?@> ?>@O4>: >FV=N20==O @V2=O =02G0;P=8E 4>AO3=5=P ABC45=BV2 
2 C<>20E Є�&% 2 ���'» 74>1C20GV <0NBP >1>29O7:>2> 1CB8 ?@8ACB=V<8 =0 A5<V=0@AP:8E 
70=OBBOE. �4>1C20G, O:89 7 ?>206=8E ?@8G8=, ?V4B25@465=8E 4>:C<5=B0;P=>, 1C2 2V4ACB=V9 
=0 A5<V=0@AP:><C 70=OBBV, <0є ?@02> =0 2V4?@0FN20==O C 42>B86=5289 B5@<V= ?VA;O 
?>25@=5==O 4> =02G0==O. �4>1C20G, O:89 =5 28:>@8AB02 =040=5 9><C ?@02> C 2AB0=>2;5=89 
B5@<V= 01> ?@>?CAB82 70=OBBO 157 ?>206=8E ?@8G8=, >B@8<Cє 70 :>6=5 ?@>?CI5==O 70=OBBO 0 
10;V2. �4>1C20GV, O:V =02G0NBPAO 70 V=482V4C0;P=8< 3@0DV:><, <0NBP 2 ?>2=><C >1AO7V 
28:>=0B8 4>40B:>2V V=482V4C0;P=V 70240==O, ?>?5@54=P> C73>482H8 WE 7 28:;040G5<. 
#@8ACB=VABP =0 <>4C;P=V9 :>=B@>;P=V9 @>1>BV є >1>29O7:>2>N. ' 28?04:C 2V4ACB=>ABV 
74>1C20G0 =0 ?@><V6=><C :>=B@>;V 7 ?>206=>W ?@8G8=8, ?V4B25@465=>W 4>:C<5=B0;P=>, 9><C 
?@87=0G0єBPAO V=H0 40B0 A:;040==O <>4C;P=>W :>=B@>;P=>W @>1>B8. 

#B?VF<>4 4>489@VKABW 8B5DBK9EABEFV. 
�4>1C20GV <0NBP 4>B@8<C20B8AP ?@028; 0:045<VG=>W 4>1@>G5A=>ABV 2V4?>2V4=> 4> 

«�>45:AC 0:045<VG=>W 4>1@>G5A=>ABV ���'». !0O2=VABP 0:045<VG=>3> ?;03V0BC 2 ABC45=BAP:8E 
@>1>B0E є ?V4AB02>N 4;O 28AB02;5==O =530B82=>W >FV=:8. %?8AC20==O ABC45=BV2 ?V4 G0A 
?@>2545==O <>4C;P=>W :>=B@>;P=>W @>1>B8 є ?V4AB02>N 4;O 4>AB@>:>2>3> ?@8?8=5==O WW 
A:;040==O B0 28AB02;5==O =530B82=>W >FV=:8. 
 

7. �@><V6=89 V ?V4AC<:>в89 :>=B@>;ь 
 (BD@4 CDB@V:AB7B >BAFDB?N – @B8G?ьA4 >BAFDB?ьA4 DB5BF4 (?@>2>48BPAO 2 
?8AP<>2V9 D>@<V, :>65= 20@V0=B 2:;NG0є G>B8@8 70240==O, 2V4?>2V4V =0 O:V 40NBP <>6;82VABP 
2A51VG=> >FV=8B8 @V25=P 7=0=P 74>1C20G0). 
 

�D4;B> @B8G?ьABW >BAFDB?ьABW DB5BF< 

�0240==O 1. �0 :>>@48=0B0<8 B>G>: �, � V % ?>1C4C20B8 B@8:CB=8: ��%. �=09B8 
:>>@48=0B8 25:B>@V2 ÑÂ ³ AC ; 25:B>@=89 V A:0;O@=89 4>1CB:8 F8E 25:B>@V2; :CB <V6 F8<8 
25:B>@0<8; ?;>IC B@8:CB=8:0 ��%; 28A>BC �D  

A (-2; -1; -1) B (-1; 7; 6), C (0; 3; 5)   

�0240==O 2. �=09B8 ?>EV4=V DC=:FV9: 

. 1. 
2−

=
x

x

e

e
y .  2. xy sincos= . 3. xxy ln

2= . 

�0240==O 3. %:;0AB8 @V2=O==O 4>B8G=>W V =>@<0;V 4> 3@0DV:0 DC=:FVW xy 3cos=  2 B>GFV  

6
0


=x . 

�0240==O 4. �>A;V48B8 DC=:FVN 23
3xxy −= V ?>1C4C20B8 AE5<0B8G=> WW 3@0DV: 



 

(BD@4 CV8EG@>B6B7B >BAFDB?N – 9>74@9A.  
�:70<5= ?@>2>48BPAO 2 CA=V9 D>@<V 70 1V;5B0<8. �0 C<>2 48AB0=FV9=>3> =02G0==O 

5:70<5= ?@>2>48BPAO 2 CA=V9 D>@<V =0 ?;0BD>@<V ZOOM. 
 

8. К@8B5@VW >FV=Nва==O @57C;ьBаBVв =авGа==O 

Ш:а;а Bа AE5<а D>@<Cва==O ?V4AC<:>в>W >FV=:8 

#9D96989AAO CV8EG@>B6B7B 54?G ;4 100-54?ьABN L>4?BN BJVAN64AAO 6 CV8EG@>B6G 
BJVA>G ;4 FD48<JV=ABN L>4?BN 

%G@4 54?V6 "JVA>4 ;4 A4JVBA4?ьABN 
L>4?BN (9>;4@9A) 

90-100 2V4<V==> 
70-89 4>1@5 
51-69 704>2V;P=> 
1-50 =5704>2V;P=> 

 

%I9@4 DB;CB8V?G 54?V6 

 4>E<@4?ьA4 
>V?ь>VEFь 
54?V6 

40 54?V6 (?>B>G=89 :>=B@>;P) 3 
A5@54=P>72065=89 10; >FV=>: 70 
2V4?>2V4V =0 A5<V=0@AP:8E 
70=OBBOE B0 28:>=0==O 
V=482V4C0;P=8E 70240=P, O:89 
?5@52>48BPAO C 100-10;P=C 
H:0;C 7 203>28< 
:>5DVFVє=B><.0,4 

10 54?V6 (?@><V6=89 
:>=B@>;P) 3 70 
@57C;PB0B0<8 
28:>=0==O <>4C;P=>W 
:>=B@>;P=>W @>1>B8 

50 54?V6 
(?V4AC<:>289 
:>=B@>;P) 3 70 
@57C;PB0B0<8 
2V4?>2V459 =0 
5:70<5=V  

 VAV@4?ьA<= 
CBDB7B6<= 
DV69Aь 

20 54?V6 (?>B>G=89 :>=B@>;P) 6 54?V6 (?@><V6=89 
:>=B@>;P)  

25 54?V6 
(?V4AC<:>289 
:>=B@>;P) 

 

КD8F9DVW BFVAN64AAO CV8 G4E 4G88FBDA8E 74AOFь 

"JVA>4 �D<F9DVW BJVAN64AAO A46K4?ьA<I 8BEO7A9Aь 

5 54?V6 

"FV=NєBPAO @>1>B0 ABC45=B0, O:89 C ?>2=><C >1AO7V 2>;>4Vє 
=02G0;P=8< <0B5@V0;><, 2V;P=>, A0<>ABV9=> B0 0@3C<5=B>20=> 9>3> 
28:;040є, 3;81>:> B0 2A51VG=> @>7:@820є 7<VAB B5>@5B8G=8E 
70?8B0=P B0 ?@0:B8G=8E 70240=P, 28:>@8AB>2CNG8 ?@8 FP><C 
>1>29O7:>2C B0 4>40B:>2C ;VB5@0BC@C, 2V;P=> ?>A;C3>2CєBPAO 
=0C:>2>N B5@<V=>;>3VєN, @>729O7Cє 7040GV AB0=40@B=8< 01> 
>@83V=0;P=8< A?>A>1><, =02>48BP 0@3C<5=B8 =0 ?V4B25@465==O 
2;0A=8E 4C<>:, 74V9A=Nє 0=0;V7 B0 @>18BP 28A=>2:8. 

4 54?<  

"FV=NєBPAO @>1>B0 ABC45=B0, O:89 4>AB0B=P> ?>2=> 2>;>4Vє 
=02G0;P=8< <0B5@V0;><, >1ґ@C=B>20=> 9>3> 28:;040є, 2 >A=>2=><C 
@>7:@820є 7<VAB B5>@5B8G=8E 70?8B0=P B0 ?@0:B8G=8E 70240=P, 
28:>@8AB>2CNG8 ?@8 FP><C >1>29O7:>2C ;VB5@0BC@C, @>729O7Cє 
7040GV AB0=40@B=8< A?>A>1><, ?>A;C3>2CєBPAO =0C:>2>N 
B5@<V=>;>3VєN. �;5 ?@8 28A2VB;5==V 45O:8E ?8B0=P =5 28AB0G0є 
4>AB0B=P>W 3;818=8 B0 0@3C<5=B0FVW, 4>?CA:0NBPAO ?@8 FP><C 
>:@5<V =5VAB>B=V =5B>G=>ABV B0 =57=0G=V ?><8;:8. 

3 54?< 

"FV=NєBPAO @>1>B0 ABC45=B0, O:89 2V4B2>@Nє 7=0G=C G0AB8=C 
=02G0;P=>3> <0B5@V0;C, 28A2VB;Nє 9>3> >A=>2=89 7<VAB, 28O2;Oє 
5;5<5=B0@=V 7=0==O >:@5<8E ?>;>65=P, 70?8ACє >A=>2=V D>@<C;8, 
@V2=O==O, 70:>=8. !5 740B=89 4> 3;81>:>3>, 2A51VG=>3> 0=0;V7C, 
>1ґ@C=BC20==O B0 0@3C<5=B0FVW, =5 :>@8ABCєBPAO =5>1EV4=>N 




