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7>@Vє=BC20B8AO, =0 O:V ?8B0==O B@510 725@=CB8 C203C ?@8 ?V43>B>2FV 4> 2ABC?=>3> 
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1. "EABвAі @0F5@0FичAі CBAяFFя і H0>Fи 
 

АD8H@еF8>4, 4?ге5D4 і CBч4F>8 4A4?і7G 

1. !0BC@0;ь=V G8A;0 V =C;ь. +8B0==O V 70?8A =0BC@0;ь=8E G8A5;. #>@V2=O==O 
=0BC@0;ь=8E G8A5;. �>4020==O, 2V4=V<0==O, <=>65==O B0 4V;5==O 
=0BC@0;ь=8E G8A5;. 

2. #>4V;ь=VABь =0BC@0;ь=8E G8A5;. �V;ь=8:8 V :@0B=V =0BC@0;ь=>3> G8A;0. #0@=V 
V =5?0@=V G8A;0. "7=0:8 ?>4V;ь=>ABV =0 2, 3, 5, 9, 10. �V;5==O 7 >AB0G5N. #@>ABV 
V A:;045=V G8A;0. $>7:;040==O =0BC@0;ь=>3> G8A;0 =0 ?@>ABV <=>6=8:8. 
!091V;ьH89 A?V;ь=89 4V;ь=8:, =09<5=H5 A?V;ь=5 :@0B=5. 

3. �28G09=V 4@>18. #>@V2=O==O 728G09=8E 4@>1V2. #@028;ь=89 V =5?@028;ь=89 
4@V1. *V;0 B0 4@>1>20 G0AB8=0 G8A;0. "A=>2=0 2;0AB82VABь 4@>1C. %:>@>G5==O 
4@>1C. %5@54=є 0@8D<5B8G=5 :V;ь:>E G8A5;. "A=>2=V 7040GV =0 4@>18. 

4. �V4A>B:8. #@028;0 28:>=0==O 2V4A>B:>28E @>7@0EC=:V2. (>@<C;8 ?@>AB8E V 
A:;04=8E 2V4A>B:V2. 

5. %B5?V=ь 7 =0BC@0;ь=8< V @0FV>=0;ь=8< ?>:07=8:><. �@8D<5B8G=89 :>@V=ь B0 
9>3> 2;0AB82>ABV. 

6. �>30@8D<8 B0 WE=V 2;0AB82>ABV. "A=>2=0 ;>30@8D<VG=0 B>B>6=VABь. 
7. "4=>G;5= V <=>3>G;5=. �VW =04 =8<8. (>@<C;8 A:>@>G5=>3> <=>65==O. 
8.  =>3>G;5= 7 >4=VєN 7<V==>N. �>@V=ь <=>3>G;5=0 (=0 ?@8:;04V :204@0B=>3> 
B@8G;5=0). 



9. #>=OBBO DC=:FVW. %?>A>18 7040==O DC=:FVW. "1;0ABь 287=0G5==O, >1;0ABь 
7=0G5=ь DC=:FVW. (C=:FVO, >15@=5=0 4> 40=>W. 

10. �@0DV: DC=:FVW. �@>AB0==O V A?040==O DC=:FVW; ?5@V>48G=VABь, ?0@=VABь, 
=5?0@=VABь DC=:FVW. 

11. �>AB0B=O C<>20 7@>AB0==O (A?040==O) DC=:FVW =0 ?@><V6:C. #>=OBBO 
5:AB@5<C<C DC=:FVW. !5>1EV4=0 C<>20 5:AB@5<C<C. !091V;ьH5 V =09<5=H5 
7=0G5==O DC=:FVW =0 ?@><V6:C. 

12. "7=0G5==O V >A=>2=V 2;0AB82>ABV DC=:FV9: ;V=V9=>W G=>I + b, :204@0B8G=>W 
G = 4I2 + bI + E, 4 ≠ 0, EFеCеAе6BW G = In (n є Z), ?>:07=8:>2>W G = ax, 4 > 

0, 4 ≠ 1, ?B7аDиD@VчABW G = logax, 4 > 0, 4 ≠ 1, FDи7BAB@еFDичAиE 

(G = sin I,  G=cosI, G = tg I). 

13. $V2=O==O. $>72'O7C20==O @V2=O=ь, :>@5=V @V2=O==O. $V2=>A8;ь=V @V2=O==O. 
�@0DV: @V2=O==O 7 42><0 7<V==8<8. 

14. !5@V2=>ABV. $>72'O7C20==O =5@V2=>AB59. $V2=>A8;ь=V =5@V2=>ABV. 
15. %8AB5<8 @V2=O=ь V A8AB5<8 =5@V2=>AB59. $>72'O7C20==O A8AB5<. �>@5=V 
A8AB5<8. $V2=>A8;ь=V A8AB5<8 @V2=O=ь. 

16. �@8D<5B8G=0 B0 35><5B@8G=0 ?@>3@5AVW. (>@<C;0 n-3> G;5=0 V AC<8 n ?5@H8E 
G;5=V2 ?@>3@5AV9. (>@<C;0 AC<8 n G;5=V2 =5A:V=G5==>W 35><5B@8G=>W 
?@>3@5AVW V7 7=0<5==8:>< |q| < 1. 

17. %8=CA V :>A8=CA AC<8 B0 @V7=8FV 42>E 0@3C<5=BV2 (D>@<C;8). (>@<C;8 
72545==O. 

18. #5@5B2>@5==O =0 4>1CB>: sinα ± sinβ B0 cosα ± A>sβ. 
19. "7=0G5==O ?>EV4=>W, WW <5E0=VG=89 B0 35><5B@8G=89 7<VAB.  
20. #>EV4=V AC<8, 4>1CB:C, G0AB:8 B0 DC=:FV9 G = >I + b, G = sin I; G = cos I;  G=tgI; 

G = In, 45 n 3 =0BC@0;ь=5 G8A;>. #>EV4=0 A:;045=>W DC=:FVW. 
21. #5@2VA=0 B0 287=0G5=89 V=B53@0;. &01;8FO ?5@2VA=8E 5;5<5=B0@=8E DC=:FV9. 
#@028;0 7=0E>465==O ?5@2VA=8E. (>@<C;0 !ьNB>=0-�591=VF0. 

22. #5@5AB0=>2:8 (157 ?>2B>@5=ь), :V;ь:VABь ?5@5AB0=>2>:. $>7<VI5==O (157 
?>2B>@5=ь), :V;ь:VABь @>7<VI5=ь. �><1V=0FVW (157 ?>2B>@5=ь). 

23. �V=>< !ьNB>=0. #>=OBBO 9<>2V@=>ABV 28?04:>2>W ?>4VW. !09?@>ABVHV 28?04:8 
?V4@0EC=:C 9<>2V@=>AB59. 

24. %B0B8AB8G=V E0@0:B5@8AB8:8 @O4V2 40=8E. 
 

ГеB@еFDія 

1. #@O<0, ?@><V=ь, 2V4@V7>:, ;0<0=0; 4>268=0 2V4@V7:0. �CB, 25;8G8=0 :CB0. 
�5@B8:0;ь=V B0 AC<V6=V :CB8. #0@0;5;ь=V ?@O<V. $V2=VABь V ?>4V1=VABь 
35><5B@8G=8E DV3C@. �V4=>H5==O ?;>I ?>4V1=8E DV3C@. 

2. #@8:;048 ?5@5B2>@5==O 35><5B@8G=8E DV3C@, 2848 A8<5B@VW. 
3. �5:B>@8. "?5@0FVW =04 25:B>@0<8. 
4.  =>3>:CB=8:. �5@H8=8, AB>@>=8, 4V03>=0;V <=>3>:CB=8:0. 
5. &@8:CB=8:.  54V0=0, 1VA5:B@8A0, 28A>B0 B@8:CB=8:0, WE=V 2;0AB82>ABV. �848 
B@8:CB=8:V2. %?V22V4=>H5==O <V6 AB>@>=0<8 B0 :CB0<8 ?@O<>:CB=>3> 
B@8:CB=8:0. 



6. +>B8@8:CB=8:: ?0@0;5;>3@0<, ?@O<>:CB=8:, @><1, :204@0B, B@0?5FVO; WE=V 
>A=>2=V 2;0AB82>ABV. 

7. �>;> V :@C3. *5=B@, 4V0<5B@, @04VCA, E>@48, AVG=V :>;0. �0;56=VABь <V6 
2V4@V7:0<8 C :>;V. �>B8G=0 4> :>;0. �C30 :>;0. %5:B>@, A53<5=B. 

8. *5=B@0;ь=V V 2?8A0=V :CB8; WE=V 2;0AB82>ABV. 
9. (>@<C;8 ?;>I 35><5B@8G=8E DV3C@: B@8:CB=8:0, ?@O<>:CB=8:0, 
?0@0;5;>3@0<0, :204@0B0, @><10, B@0?5FVW. 

10. �>268=0 :>;0 V 4>268=0 4C38 :>;0. $04V0==0 <V@0 :CB0. #;>I0 :@C30 V ?;>I0 
A5:B>@0. 

11. #;>I8=0. #0@0;5;ь=V ?;>I8=8 V ?;>I8=8, I> ?5@5B8=0NBьAO. 
12. #0@0;5;ь=VABь ?@O<>W V ?;>I8=8. 
13. �CB ?@O<>W 7 ?;>I8=>N. #5@?5=48:C;O@ 4> ?;>I8=8. 
14. �2>3@0==V :CB8. �V=V9=89 :CB 42>3@0==>3> :CB0. #5@?5=48:C;O@=VABь 42>E 
?;>I8=. 

15.  =>3>3@0==8:8. �5@H8=8, @51@0, 3@0=V, 4V03>=0;V <=>3>3@0==8:0. #@O<0 V 
?>E8;0 ?@87<8. #V@0<V40. #@028;ь=0 ?@87<0 V ?@028;ь=0 ?V@0<V40. 
#0@0;5;5?V?548, WE 2848. 

16. &V;0 >15@B0==O: F8;V=4@, :>=CA, AD5@0, :C;O. *5=B@, 4V0<5B@, @04VCA AD5@8 V 
:C;V. #;>I8=0, 4>B8G=0 4> AD5@8. 

17. (>@<C;8 ?;>IV ?>25@E>=ь V >1'є<V2 ?@87<8, ?V@0<V48, F8;V=4@0, :>=CA0. 
18. (>@<C;8 ?;>IV ?>25@E=V AD5@8, >1'є<C :C;V. 

 

II. "EABвAі HBD@G?и і F5BD5@и 
 

А?ге5D4 і CBч4F>8 4A4?і7G 

1. (C=:FVO G = >I + b, WW 2;0AB82>ABV V 3@0DV:. 
2. (C=:FVO G = >/I WW 2;0AB82>ABV V 3@0DV:. 
3. (C=:FVO G = 4I2 + bI + E, 4 ≠ 0 WW 6?аEFи6BEFV V 7DаDV>. 
4. (>@<C;0 :>@5=V2 :204@0B=>3> @V2=O==O. 
5. $>7:;040==O :204@0B=>3> B@8G;5=0 =0 ;V=V9=V <=>6=8:8. 
6. �;0AB82>ABV G8A;>28E =5@V2=>AB59. 
7. �>30@8D< 4>1CB:C, AB5?5=O V G0AB:8. 
8. (C=:FVW G = sin I, G = cos I, G = tg x, WE >7=0G5==O, 2;0AB82>ABV V 3@0DV:8. 
9. $>72'O7:8 @V2=O=ь sin I = a, cos I = a, tg x = 4. 

10. (>@<C;8 72545==O. 
11. �0;56=VABь <V6 B@83>=><5B@8G=8<8 DC=:FVO<8 >4=>3> 9 B>3> 6 0@3C<5=BC. 
12. &@83>=><5B@8G=V DC=:FVW ?>42V9=>3> 0@3C<5=BC. 
13. #>EV4=0 AC<8, 4>1CB:C V G0AB:8 42>E DC=:FV9. 
14. #>EV4=V B@83>=><5B@8G=8E DC=:FV9, AB5?5=52>W, ?>:07=8:>2>W V 
;>30@8D<VG=>W DC=:FV9. 

15. $V2=O==O 4>B8G=>W 4> 3@0DV:0 DC=:FVW. 
 

ГеB@еFDія 

1. �;0AB82>ABV @V2=>154@5=>3> B@8:CB=8:0. 
2. �;0AB82>ABV B>G>:, @V2=>2V440;5=8E 2V4 :V=FV2 2V4@V7:0. 



3. "7=0:8 ?0@0;5;ь=>ABV ?@O<8E. 
4. %C<0 :CBV2 B@8:CB=8:0. %C<0 2=CB@VH=VE :CBV2 >?C:;>3> <=>3>:CB=8:0. 
5. "7=0:8 ?0@0;5;>3@0<0. 
6. �>;>, >?8A0=5 =02:>;> B@8:CB=8:0. 
7. �>;>, 2?8A0=5 2 B@8:CB=8:. 
8. �>B8G=0 4> :>;0 B0 WW 2;0AB82VABь. 
9. �8<V@N20==O :CB0, 2?8A0=>3> 2 :>;>. 
10. "7=0:8 @V2=>ABV, ?>4V1=>ABV B@8:CB=8:V2. 
11. &5>@5<0 #VD03>@0, =0A;V4:8 7 B5>@5<8 #VD03>@0. 
12. (>@<C;8 ?;>I ?0@0;5;>3@0<0, B@8:CB=8:0, B@0?5FVW. 
13. (>@<C;0 2V4AB0=V <V6 42><0 B>G:0<8 ?;>I8=8. $V2=O==O :>;0. 
14. "7=0:8 ?0@0;5;ь=>ABV ?@O<>W V ?;>I8=8. 
15. "7=0:0 ?0@0;5;ь=>ABV ?;>I8=. 
16. &5>@5<0 ?@> ?5@?5=48:C;O@=VABь ?@O<>W V ?;>I8=8. 
17. #5@?5=48:C;O@=VABь 42>E ?;>I8=. 
18. #0@0;5;ь=VABь ?@O<8E V ?;>I8=. 
19. #5@?5=48:C;O@=VABь ?@O<8E V ?;>I8=. 

 

#$"�$� � � "%!"�!�% $"������ ��Щ"�  �&� �&��� 
 

1. +8A;>20 ?>A;V4>2=VABь. �848 G8A;>28E ?>A;V4>2=>AB59. �@0=8FO 
?>A;V4>2=>ABV.  

2. �V4?>2V4=VABь, 2V4>1@065==O, DC=:FVO. %?>A>18 7040==O. �848 DC=:FV9. 
3. �@0=8FO DC=:FVW. �87=0G=V 3@0=8FV. 
4. !5?5@5@2=VABь DC=:FVW 2 B>GFV. "4=>AB>@>==O =5?5@5@2=VABь V WW 72’O7>: 7 
=5?5@5@2=VABN 2 B>GFV. 

5. �040GV, O:V ?@82>4OBь 4> ?>=OBBO ?>EV4=>W. "7=0G5==O ?>EV4=>W. &01;8FO 
?>EV4=8E. �5><5B@8G=89 B0 <5E0=VG=89 7<VAB ?>EV4=>W.  

6. #@028;0 2V4HC:0==O ?>EV4=8E. #>EV4=0 :><?>78FVW DC=:FV9. 
7. �>:0;ь=89 5:AB@5<C< DC=:FVW. !5>1EV4=0 C<>20. �>AB0B=V C<>28. 
�=0E>465==O =091V;ьH>3> V =09<5=H>3> 7=0G5==O DC=:FVW =0 A53<5=BV. 

8. !0?@O< >?C:;>ABV 3@0DV:0 DC=:FVW. �>AB0B=V C<>28. &>G:0 ?5@538=C. 
!5>1EV4=0 C<>20 ?5@538=C. �>AB0B=V C<>28. 

9. #5@2VA=0 DC=:FVO (=5>7=0G5=89 V=B53@0;). &01;8FO >A=>2=8E V=B53@0;V2. 
�=B53@C20==O ?V4AB0=>2:>N, G0AB8=0<8. 

10. �=B53@0; $V<0=0. !5>1EV4=0 V 4>AB0B=O C<>20 V=B53@>20=>ABV. �;0A8 
V=B53@>20=8E DC=:FV9. &5>@5<0 !ьNB>=0-�591=VF0. 

11. "A=>2=V 70AB>AC20==O V=B53@0;0 $V<0=0 (7=0E>465==O ?;>I, >1’є<V2, 4>268= 
4C3; DV78G=V 70AB>AC20==O). 

12. +8A;>2V @O48. �1V6=V G8A;>2V @O48. "7=0:8 71V6=>ABV 4>40B=8E @O4V2. 
13. $V7=V A?>A>18 7040==O ?@O<8E B0 ?;>I8= 2 ?@>AB>@V. �70є<=5 @>7<VI5==O 
42>E ?@O<8E, ?@O<>W B0 ?;>I8=8. 

14. �2545==O @V2=O==O :@82>W 4@C3>3> ?>@O4:C 4> :0=>=VG=>3> 283;O4C. �DV==0 
:;0A8DV:0FVO :@828E 4@C3>3> ?>@O4:C. �E >A=>2=V 2;0AB82>ABV B0 7>1@065==O. 



15. %8AB5<8 ;V=V9=8E 0;351@0WG=8E @V2=O=ь. %C<VA=VABь, 287=0G5=VABь. �@8B5@V9 
AC<VA=>ABV. "4=>@V4=V B0 =5>4=>@V4=V A8AB5<8, 7030;ь=89 283;O4 @>72’O7:C,  
<5B>48 @>72’O7C20==O.  

16. !>@<0;ь=0 D>@<0 <0B@8FV. �V03>=0;ь=0 V 6>@40=>20 D>@<8 <0B@8Fь.  
17.  =>3>G;5=8, WE 72V4=VABь. �V;5==O <=>3>G;5=V2. �>@5=V <=>3>G;5=V2. &5>@5<0 
�VєB0.  

18.  =>3>G;5=8 2V4 1030Bь>E 7<V==8E. %8<5B@8G=V <=>3>G;5=8. $57C;ьB0=B. 
�8A:@8<V=0=B. 

19. �i=i9=0 70;56=iABь B0 @0=3 A8AB5<8 25:B>@i2. �5:B>@=89 ?@>ABV@, 9>3> 
@>7<V@=VABь V 1078A. 

 

#�$���� $��" �!�"��!"� ��&�$�&'$� 
 

1.  0B5<0B8:0. �><?;5:A=0 ?V43>B>2:0 4> �!" V �#� / ':;04. : �. . 
�0?V=>A>2 [B0 V=.]. 3 &5@=>?V;ь : #V4@CG=8:8 V ?>AV1=8:8, 2022. 

2.  0B5<0B8:0. &5AB>2V 70240==O C D>@<0BV ! & . 3 &5@=>?V;ь : #V4@CG=8:8 V 
?>AV1=8:8, 2023. 
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