Tema: Mpeo6pa3oBaHMA TPUFOHOMETPHUUYECKUX BbIparKeHMM

lMpogusb

~

|
¢
e O

TPUrOHOMETPUYECKMX BblpaxkeHui/ baHk
33/laHUM C peLleHnAMM

cosx,

|
I3

) "iiwih de

iy / = Anre6pa 10 / MNpeo6pa3oBaHue

_/

Mpeob6pasoBaHMEe TPMIOHOMETPUYECKHMX BblpaKeHMUM
BaHK 3aJaHUM C pelleHMAMMU

CodepxxaHue c60pHUKa:

[. Bolumcamnte Net - No57...ccoiiiiiiiiiiiiiiiiniinnnn.., 2
II. YnpoctuTe BbiparkeHUA Ne58 - Ne87.................. 4
. Jokaxkute ToxaecTBa Ne88 - Ne99........coceeennnn 6

IV. BbluncimTe 3HaYeHUe BblpaxKeHUs nNpu yCaoBmU

NoT0O0 - NoTOB..ueeiinneiiieeiiiiii e eieeeeeeeans 7
V. Pa3Hble 3aga4m Ne107 - Ne112....oviiiiiiiiiiinnnn... 7
PeLLEHUA. i ees 8

CrPaBOYHBIE MATEPHAIDBI. e eennnreenneeranneeanneenannenns 34




I. Bbiyucsiume

Nei. SIN540° N2, SiN210°
Ne3,  C0S330° Nog,  €OS(-855)
’ c0s 240"
Nes, (9300 Neb.
Ne7. 193810 ng, 192,57
2 5
Ne9. CcOS2—r Ne10. Sin7—r
3 6
Nel1.  c0s105° Net2. Sin285°

Ne13.  sin20°-cos70° +sin?110° - cos? 250° +sin® 290° - cos® 340°

Ne14. (sin 75 +sin100°) : (sin 260° —sin 285°)+(sin165° +5in190°)- (cos 75" —c0s100")

Mo 5 tg*590° L sinlil ) 005279°+ctgz950° Ne16.  Sin167 -sin107" +sin257° .sin197
7 | cos?320°  cos159° ) | sin549°  sin®400° o SN s +sin SN
Ne17. 1 177 197

) 1
sin— +€0s —— +tg —— +ctg —
4 4 4 4

. 1 1 1572 1
Ne18. sin| ——— |+COS— +tg —— —cCtg| ———
4 4 4

4
1 1 1 1
Ne19. + - No20. P .
1-2c0s30° 1+2sin60° tg60" -1 ctg30° +1
tg 13—7[ ctg [—777)
Ne21. 7—4 N22. N 4)
cos % +1 sin13—7[+1
4 4
1 ) . a
No23. . - : Nez4.  (cos1140" +sin 2280" +sin 3420 )
c0s1110° +cos2220° +cos3330
Ne25. No26. 137 57
10615 +tg375° ctg— —ctg—
g g g 12 g %
No27. (Sinz_sing]:(cosz_cosgj No28. 6sin35 -sin55°
18 9 18 9 cos20°
Ne29. sin 5_4 Ne30. 25in2£—
c0s63 -sin1l7’ 12
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Ne31. 05195 -c0s105° +sin105° -cos 75° Ne32. SIN237-8in53" +sin67"-sin37°

Ne33. ctg5 -ctgl0” -ctgl5’ ... ctg85: Ne34. g3 -tg6° -tg9°-...-tg87°

Ne35.  ¢0s20° +c0s40° +cos60° +... +cos160° +cos180°

Ne36. tg20° +1tg40° +1tg60° +... +tg160° +tg180°

Ne37. sin0" +sinl +sin2" +... +siN 359 +sin 360° Ne38.  ctgl5 +Ctg30° +ctgd5 +...+ ctgl65’
4T T 2

3. sin® -+ cos' o Nod0. | sinZ +cos

8 8 8
Ned1. Sin6£+cosa7_ﬂ. No42. SiﬂGZ—COSG7—ﬂ

8 8 8 3
Nea3. SIN70" +cos40° w cos 20° —5|:1 50

sin 280° c0s 280

Neq5. SIN50° +2sin10° ol cos35 + 2ccis85

cos50° J3c0s55

- 2 o
sin50° -cos12° —sin40° -cos 78° 2sin"70" -1

Ne47. Ne48. *.c0s%155°
C0S68" —~/35in 68" 2ctg115° -cos”155

Ne49. 8<\/§—\/§)sin52”30'-c037°30' N0, sin? - 4 sin? F
13 26
11z
oo J3+tg=——
sty 2(1-sin82) s —173
sin4’ 1+-/3tg =
Vatg -
i+t913l 2
Ne53. u Ne54. ((tgzz_tgzij;(l_tgzz.tgz1)}
4 24 24 24 24
V3-tg
12
Ne55. ﬁ(tg&—tgm—ﬁ) Nesp, 05297192, 47 gl 1w
36 12 cos0,97

Ne57. €0S0,97-ctg0,4r-ctg2,1r
cos2,1r
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Ill. Ynpocmume sbipakeHusa

Ne58. sin(a—z)cos(a—s—”)cos(a—ﬁ)
2 2
T 3r
Ne59. cos(a——j-tg (a——j-tg (8r—a)
2 2
sin 37+ 2a g 200—71
Ne60. 2 2
cos(z +a)
cos 57-2a clg 200 —3r1
Ne61. 2 2
sin(a—37)
Ne62. sin(3—ﬁ—ajtg (a—ﬁ)—COS(B—”—O{j
2 2
Ne63. cos[w—”—a}rsin(a—s—”jtg (m—a)
2 2
Nobd cos (29,57 +2)-ctg (19,57 1)
sin (»\/1—4;r +47° )cos(o\/167r2 +8r +1)
oGS, sin(2-17,57)-tg (9,57 1)
sin(\/4—47r+7r2 )cos(x/47z2 +8;z+4)
Ne66. 19100 + sm_530
1+sin640°
Ne67. ctg0, 47 cosl 1z
1-cos0,6x
"8 tg (360" —x)+ctg (270"~ x) + tg (180 — x) + ctg (90" — x)
Ne69. sin(§+xj+cos(7r+x)+tg(3§—xj+ctg(27z—x)
Ne70. i x—sin(x—90°)—sin(x—180°)—sin(x—270°)—sin(x—360°)
Ne71. cos(x+45")+cos(x+135°)+cos(x+225°)+cos(x+315°)
W72 tg(45 —x)-tg (45 +x)
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Ne73.  clg [% + xj .ctg (% - xj
Ne74. sin(90° + x)-sin (180° - x) . (tg (180° + x) +1g (270° - x))
Ne7>. Sin(x—%)'Sin(X-F%j—Sinz(X—ﬂ')'Sinz(X+7Z')—C032(X+7T)‘C032(X—37ﬂj
Ne76. : 37 37 )
1-sin(x—2rx)-cos X== —tg (7 —x)-tg - X —2c0s* (7 +X)
Ne77. sinz(ﬂ—x)+tgz(ﬂ—x)-tg2(3§+xj+sin(%+ xj-cos(x—Z;z)
7\ . 37 .
Ne78. ctg(a—z)(sm(a—zj—sm(;wa)j
tg (7 +a)(cos(a +27)+sin(a—2r))
3z 1
Ne79. 10 5 X Lo Xm0 97
+cos(x—57r)sin(57r—x)+cos(57z+x)sin(x——j
cos (107 —x) 2
o 25in? (77 —
Ne80. (ctg (6,57 —ar)-cos(—a )+ cos(;z—ac))2 +%ﬁﬂ;{)
1 2
Ne81. (sin(%+xj+sin(ﬁ—x)j +(cos(1,57r—x)+cos(27r—x))2
2,5 i
Ne82. [M_sin(_a).tg(%_a)] +;g—0£
ctg (37 -a) 2 tg(”ﬂxj
2
37 .
Neg3. 10 - —cos(7 —a)sin(3z +a)
(COS(3,57z+a)+Sin(1,57z+a))2 -1
sin 2«
No84. pu M HaMTKM ero ymcnosoe 3HaveHne npu a = /8.
sin2(2+aj—sin2(7r+a)
Ne8>. \/E[Sinz (%—Zaj—sinz (%—ZQD M HaMTM ero ynciosoe 3HaveHne npu =7/ 24.
1 2cos2a 1-2c0s’ &
[2] 2 0
e Wa 1—sin(2a+”j o7 2tg(a—ﬁj-sin2(”+aj
2 4 4
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lll. Jokaxkume moxkdecmsa

ogs. 1 cos(45°+t):sin(45°—t) 2) cos(45°—t):sin(45°+t)
ogg. 1 ctg (45 +1t)=tg (45 —t) 2) ctg(45 —t)=tg(45 +1)
Ne90 sin(t—ﬁ)-tg(t+n)+;:cost
R cos(t—2x)
Ne91.  sin(27 +t)-ctg (37 +t)—cos(27 —t)-tg (37 —t) =sint +cost
Ne92. Sin395 -sin505° +cos575° - cos865 +tg606° -tg1104° =2
Ne93. SIN405 -cos675 +1g562° -tg788" + 1
o c0s660° c0s1200°
2 3 2
Ne94. [sin[%—x)%in(ﬂ—x)j +(cos(?ﬁ—xj+cos(27z—x)j =2
2 2
T V4 S 2
095. tg—+1tg| ——X ctg — +ct -X)| =
e (g4+g(2 D +( T 9= )j sin? x
. 37 i .
Ne96. sm(27z—x)-tg(?—xj—cos(x—yz)—sm(x—n):smx
Ne97. Sin(%—tj-tg(%ﬂj-cos(%[+tj+tg(7r+t)-tg[3?”—tj:cosz(%—tj
in(x—=7)- —27)-sin(27 —
sin(x—r)-cos(x—27) Sln(37r X)zsinzx
Ne98. sin(”—xj-ctg(n—x)ctg(”+xj
2 2
. 3z V4
sm(;z+x)-cos[2—x)tg(x—z)
Ne99. _ ctg?x
V4 3
cos(+xj-tg(7z+x)cos(+xj
2 2
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IV. Bblqucaiume 3Ha4yeHue BbipaA>KeHUa Npu yc/108uu

Ne100.  BblumcanTb sin(%Jraj , €/ Sin(”+a) =084 a E(_%;oj'
NeT01. By umcamTs 008(377[ + 20:] , ecam sina—cosa =0,5.

Ne102. Bblumcamntb SiN2X, ecam SINX+SIN (2,57r+ X) =0,2.

Ne103- B umcanTs sin 2x , ecm SINX+SiINn (3, 5m+ X) =0,2.

Ne104. Buiamcamts tg®X +Ctg®x , ecam tgx +1g (377[— Xj =5.

Ne105. Bbiumcmte tg°X +Ctg®x , ecnm tg (72'— X)+Cth =9.

Ne106.

57 57 \) 37 3
Bolumcamts | tg| — + X [+1g| ——X ,eem tg| —+X |=—.
4 4 2 4

V. Pas3Hbie 3a0ayu

T . .
Ne107.  MMpu KaKoM 3HaYeHUM a YUcno Z ABNAETCA KOPHEM ypaBHeHUs SiNZ X +asin X cos X —3cos? x =0
3r
Ne108.  MMpu KaKoM 3HaYeHUM a Yncno T ABNAETCA KOPHEM ypaBHeHus SiN’ X +asin Xcos X +2c0s” x =0
T
Ne109. [lpv KaKOM 3HaAYEHMM a BblparkeHue sin® x— COS(E_ x)sm(—— Xj obpallaeTcs B Hyb NpU JIl060OM
3HaYEeHMM X.
T
Ne110.  [pu KaKoM 3HaYeHWMU a BblpaxkeHue cos® X — Sm(E_ xjsm(—— Xj obpalyaeTca B Hy/ib NPU JIl060M
3HAYEHMM X.
cos’ (—x ( xj
Ne111.  MocTpouTb rpacdmk yHKUMM Y = «f1+tgzx .
T
tg (2— xj sin? (7 + x)
V4 3z
ctg E_X -COS 7+X
Ne112.  MocTpouTb rpacdmK dyHKUMM Y = «/1+ ctg®x - .
tg(7—x)
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=  PeweHusa

I. Bbiyucaume:

Omsembi:
"1 sin540" =sin (360" +180°) =sin180" =0 0
210° 180" +30° 30" = ! 1
Ne2. sin =sin( +30°) =—sin - -
Ne3.  c0s330° =c0s(360" —30°) =cos30° = ? ?
Nod : : e : e 2 2
ed. 05855 ) = 05855 =C0s(720" +135) = c0s135" = C0s(180" —45') = —c0s45 == -
Ne5.  tg300° =1tg(360° —60°) =tg(—60") = —tg60° = —/3 -3
Ne6.  €0s240" =cos(180° +60") =—cos60" = —— _%
1 1
Ne7.  t93810° =tg(360°-10+210°) =tg210° =tg(180° +30") =tg30" = — —
g 9( )=1g g( )=1g ﬁ \/5
T
. 0S4
Ne8.  ctg2,57 =ctg(27 +0,57)=ctg— = 2_--0 0
2 T 1
sin=
2
Ne9. COSZEEZCOS(37Z'—ZJ=COS(27Z'+7Z’—£J=COS(7T—ZJ=—COS£Z—E 1
3 3 3 3 3 2 2
Ne10. sin7§7z:sin(8ﬂ—£j:sin(—£j:—sinz:_1 1
6 6 6 6 2 2
Ipumenum Ghopmynvl KOCUHYC CYMMbL U KOCUHYC PASHOCMU
Net1,  C0S105" =c0s(45" +60°)=cos45 -cos60" —sin45 -sin60" = \/E;\/g
21 V2 38_2-6
2 2 2 2 4
sin285' =sin (270" +15") = —cos15 = —cos(45 —30") = B
2+4/6
Ne12.
—(cos45 -cos30" +sin45 -sin30°) = - V2. ﬁ+£ 1 B2 4
2 2 2 2 4
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Net4. (sin75 +5in100° )-(sin 260" —sin 285 ) +(sin165" +sin190")- (cos 75" — c0s100°) = 0
1) sin100° =sin(9o° +10°) = cos10°
2) sin260° =sin (270" —10") = —cos10°
3) sin285" =sin (270" +15 ) = —cos15
4) sin75 =co0s15 — Jon.yeonur (75 +15 =90")
5) (cos15" +c0s10")(—cos10° +cos15") = cos* 15" —cos* 10
6) sin165 =sin (180" ~15') =sin15
7) sin190° =sin (180" +10°) = —sin10°
8) cos75 =sin15" — Jon.yeonet (75 +15° =90°)
9) c0s100° =cos(90" +10°) = —sin10°
10) (sin15" —sin10")(sin15" +sin10") =sin*15" —sin*10°
11) cos*15" —cos*10" +sin°15 —sin®10° = (cos’ 15 +sin’ 15 ) -
—~(cos’10" +sin*10") =1-1=0

Ne15. tg?590° +sin111’ _ c03279‘+ct92950”
c0s?320° co0s159° ) { sin549°  sin®400°

1) tg°590 =tg*(360 +180 +50 ) =tg?50

2) cos’320" =cos’ (360 —40') = cos’ 40" =sin’50 (Lon.yeus)
3) sin111 =sin(90 +21 ) =cos21

4) cos159 = cos(180 —21 )= —cos21

tg?50°  cos21 sin’50° 1
5) -gz -+ o= 2 . - 2 0_1: 2 ;—_1:
sin“50° —cos21° cos“50 -sin“50 cos“ 50
_1-cos?’50 _ sin?*50
cos?50° cos?50°

6) c0s279 =cos(270 +9)=sin9

7) sin549° =sin(360 +180 +9 )= -sin9’

8) ctg?950 = ctg? (360" -2+180 + 50") = ctg?50°

9) sin®400 =sin’(360 +40 ) =sin?40" = cos’50

. . 2 . 2 -

10) S|r_19ﬂ+ctg250ﬁ:_1+ _ 2coks 502 o 21 3
—-sin9”  cos” 50 sin“50 -cos“50°  sin“50°
_ein2 - 2 -

:1 _S|2n 500 :c_osz 501 _ ctg?50
sin“50 sin“50

11) tg?50 - ctg?50 =1

=1g*50
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Ne16.
sin167°-sin107° +sin257° -sin197° = = 0,5
1) sin167° =sin (180" ~13") =sin13
2) sin107" =sin(90" +17°) = cos17°
3) sin257" =sin (270" -13') = —cos13’
4) sin197° =sin (180" +17°) = —sin17"
5) sinl3"-cosl7" +(—co0s13)-(-sinl7") =sinl3"-cosl7’ +cosl3 -sinl7" =
=sin(13 +17") =sin30" = 1
Ne17. r 1z 197 _ In 2
sm—+cos—+tg— ctg—=-2
4 4 4 4
1) sin7—7[:sin 27 -2 |=sin| -2 :—sin£=——2
4 4 4 4 2
2) cosﬂ—ﬂ:cos 4r+ 2 =cos£:ﬁ
4 4 4 2
197 T Vs
3 t————t Sr——|=tg| —— |=-tg—=-1
) 19 9[ 4j g[ 4j 95
1 V3 T T
4) ct —=ct 2r—— |=ctg| —— |=-ctlg—=-1
) 0225 |- 2 |--au
5) —£ £—1 1=-2
Ne18. 2_2
sin Iz +cos7—7z+tgl5—”—ctg = ={2-2 J_
4 4 4
1) sin[ 7| = —sin "% = _sin[ 27~ % | = —sin[ =% | =sin = = Y2
4 4 4 4 4 2
2) cos7—ﬂ=cos 27 -7 |=cos| - Z :coszzﬁ
4 4 4 4 2
157 Vs
3) t ——t 4dr-=|=tg| -= |=—tg==-1
TR ORI (o T

4) ctg [—%Tj =—Ctg —7[ =—ctg (2% —%) = —Ctg (-%) =ctg % =1

4 2\/‘2[2

5) — $NZ g g2
2 2
Ne19. 1+1_1+1_1+1_
1-2c0s30° 1+ 2sin60° 3 3 1-y3 1+43
1-2- 22 1+2.
2 2
_1+«/§+1—\/§_£__1
1-3 -2
MatemaTmkaOHNaMH

BALL OHJAMH YYUTEND MATEMATHKM
www.mathcourse.ru




Ne20.

1 1 1 1 _3+1-3+1

{960 —1 ctg30 +1 3-1 3+1 3-1

11

Ne21.

137 4 T
bl tg| 37+~ i
v g( ﬂ+4) _ 9 1 1 2

7 = = = = =
cos— 41 COS(ZIZ'—ﬁj-Fl cos(—”jﬂ cos” +1 ﬁﬂ V2+2
4 4 4 4 2

2(V2-2 2(v2-2) 2(\2-2
(@(2)(@)2) <2—4 . (_2 ) (-2)-2-12

2-2

Ne22.

1 T T T
tg| - % | —ctg|2z-" —ctg| =" z
Cg( 4j_ Cg(” 4]_ Cg[ 4) e,

137, T N B
sin=>% +1 sin(3n+”j+1 sin(n+”}+1 —sin® 11 1_ﬁ
4 4 4 4

2

2+\/§

Ne23.

1
€0s1110° +c0s2220° + cos3330°

B3

1) c0s1110" =cos(360°-3+30") =cos30" = =

2) €052220" =cos(2-1110°) = cos(2-(360° -3+30°)) =c0s(360" -6+ 60 ) =Cos 60" =

N |-~

3) c0s3330° = cos(3-1110") =cos (3 (360" -3+30° )) =c0s(360°-9+90") =c0s 90" =0

L a 2(E) oy
Bl B [EE) e

2 2

-J3-1

4)

3-1

Ne24.

-1

(c031140° +5sin2280° +sin 3420°)
1) cos1140° = cos(360° 3+ 60°) = C0s60° = %

2) sin2280° :sin(2-1140°):sin(Z-(360° -3+60°)):

V3

=5in(360"-6+2:60") =sin120" =sin (180" - 60 ) =sin 60" = >
3) 5in3420° =sin(3-1140") =sin (3-(360° 3+ 60°)) =sin(360°-9+180") =sin180" =0

1 B ) (1+3) 2 2(¥B-1) 2(vB-y)
D[] (158 2y Al

=J3-1
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Ne25. 9615 +1g375 =4

12

4
1) tg615 =1tg (360" 2105 ) =tg (~105") = ~tg105" = —tg (90" +15 ) =
= ctgls’
2) 19375 =tg (360" +15 ) =tg15'
° - ° 2 ° =2 o
3) ctng°+tng°=C9515 +sm15 :co§ 15" +sin“15 _
sinl5” cosly sin15’ -cos15’
B 1 B 2 2 _g_
sin15 -cos15”  2-sinl5°-cos15  sin30° 1
2
137 5z
o ctg—— —ctg— =2+/3
Ne26. 9=, 0 3 23
137 T V4
1) ctg——=ctg| 7+ — |=ctg —
) gl12 g( 12) 912
5« n 6r =«
3amemum, umo — +-—=—=—,m.K. yeibl OONOJHAIOM
12 12 12 2
T 5r T
opye opyza 00 — = Clg — = g —
pye Opy 5 g12 812
T . T o 7T . o T
. . cosﬁ smﬁ coS E—sm o
2)ctg——-tg—= - = =
12 12 sin’ cos X sin = .cos =
12 12 12 12
cosz-l 2-cosZ Z-Q J_
12 _ 6 __ 2 _V3 .3
. T T . T T . T 1
sin—-cos— 2-sin—-cos— sin= =
12 12 12 6 2
Ne27. ( . ﬂj( 1z 7[) !
Sin——Sin— |:| cOS— —c0s— |=-1
18 9 18 9
I n Tr+27r 9% =« i
3aMemuM, ymo ——+—= =—=—,Mm.K. yZJZbl — U ——
18 9 18 18 2 18 9
. I T
00onoHumebHbvle = SIn— = C0S —
18 9
T /A . T T
coS—-—Sin— |:| sin——-cos— |=-1
[cosg -sing | (sng oo
3

Ne28. 6sin35 -sin55
cos20°
1) sin55" =c0s35", m.x. 35" +55° =90
2) 6-s5in35"-c0s35 =3-2-5in35"-c0s35 =3-sin70" =
=3:¢0520" (m.x. 70" +20° =90°)

3

3 3-c0s20 3
cos20°
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NeZ9. sin54” 5
C0s63 -sinll7”
1) sin117° =sin (90" +27°) = cos 27"
2) €c0s63 =sin27°,m.x. 27" +63 = 90"
3) sin54" =sin2-27" =2sin27° -cos 27"
2sin27°-cos27" 5
sin27° -cos27°
3
Ne30.  2sin® = —1= —[1— 2sin? ﬁj =082+ = =—cos % = B3 —£
12 12 6 2 2
c0s195 - c0s105" +sin105 - cos 75’ 05
Ne31. )
1) cos195" =cos(180° +15") = —cos15
2) €0s105 = cos(90" +15") = —sin15’
3) sin105" =sin(90° +15') = cos15
4) cos75 =sinl5
5) —cos15 - (—sin15')+cos15 -sin15 = 2sin15 cos15 =sin30" = %
123 -5iN53" +siN67" -sin 37"
No32. sin23-sin53 +sin67°-sin 3 \@
1) sin67° =c0s23", sin37° =co0s53 —
N 2
2)sin 23 -sin53 +¢0s23 - c0s53 = cos(53 —23') =c0s30" = 73
Ne33 ctg5 -ctgl0” -ctgl5'-...-ctg85 =1 1
7 1) ctg85 =tg5, m.x. 5 +85 =90°
ctg80° =tg10° u m.o.
2) ctg5 -tg5" =1
ctgl0’ -tg10°" =1 u m.o.
Ne34.  tg3 -tg6° -tg9 -...-tg87 =1 1
1) tg87° =ctg3’,m.x. 3 +87° =90°
tg84° =ctg6’ u m.o.
2) tg3 -ctg3’ =1
tg6’ - ctg6’ =1 u m.o.
Ne33. 05207 +c0s40" +C0S60° + ...+ C0S160° +cos180° = —1 k
1) cos160" =cos(180" - 20°) = —c0s 20’
2) €0s140° =cos(180° — 40" ) = —cos40°
3) c0s20" +c0s40" +cos60° +...+ (—c0s60°) + (—cos40°) + (—c0s20) + (-1) = -1
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Ne36. 320" +1g40°" +1tg60° + ...+ tg160° +tg180° =0 0
1) tg160° =g (180" — 20" ) = ~tg 20’
tg140° =tg (180" —40") = —tg40’
2) tg20° +tg40° +tg60° +...+ (—tg60°) + (—tg40°) + (—tg20°) + 0 =0
Ne37 sin0” +sinl +sin2° +...+sin 359" +sin360" =0 0
o 1) sin359° =sin(360" —1) =sin(-1") = —sinl’
2) 0+sinl’ +sin2" +...+(-sin2°) +(-sin1)+0=0
No38 ctgl5 +ctg30° +ctg45’ +... +ctgles 0
' 1) ctg165 =ctg (180" —15') = ctg (—15') = —ctgl5
2) ctgl5’ +ctg30 +ctg45 +...+(—ctg45 )+ (—ctg30" )+ (—ctgl5 ) =0
.4 V4
. sin* — +cos* = 0,75
Ne39. 3 3
sin“t+cos*t=1-2sin*t-cost
sin? 2t = (2sint - cost)” = 4sin?t-cos’ t
AT . V4 . T
1) sm—zsm(ﬂ——j:sm—
8 8 8
. - . - 4sin’ " .cos?
2) sin*=+cos* = =1-2sin*=-cos* = =1— 8 8 _
8 2
2
202 T . LT @
Sin Zg sin? = 2 1 3
=1- =1-— 412"/ 12222075
2 2 2 4 4
Y4 3z Y *\/z
Ne40. sin—+cos— | =1+—
( 8 sj 2 L2
. 5r . ( 372'] . 31 2
1) sin—=sin| 7 —— |=sin—
8 8 8
2
2) (sins—”+coss—”) =sin23—”+2~sin3—ﬁ-cos3—”+c0323—ﬁ=1+sin2-3—7[:
8 8 8 8 8 8
:1+sin3—”:1+sin -z :1+sin£=1+£
4 4 4 2
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Ned1.
sin6z+cos67—7Z 5/8
8
sin®t+cos®t =1—3sin?t-cos’t
sin?2t = 4sin®t-cos*t
1) cose?—”:cos6 ﬂ—zj=COS6z
8 8 8
3 (4sm § cos 8)
2) sin®Z 1 cos® X =1-3-sin? L .cost E =1 =
8 8 8 8 4
2
2
sa(22) st 3] a1
1o\ °) g A4 g N g 2.9 2.2
4 4 4 4 8 8
sin® ——cosﬁ7—

Ne42. 3 3 _7V/§
a3—b3:(a—b)(a2+ab+b2) 16
sin“t+cos*t=1-2sin’t-cos’t
1) cos‘57—7[:cosGZ

8 8
T 3 T 3 T T T
2) (sinz—j —(cosz—j =(sin2——cosz—j(sin4—+sin2 +cos —j
8 8 8 8 8 8
=—cosz-z(l—ZSinzz-coszZ+sin2£c032£j=—cosz-(1—sin2£-coszzj=
8 8 8 8 8 4 8 8
4sin? " .cos? = in2
_ 2| Mg 2 My __ﬁ(l_z]__ﬁ T_ T2
2 4 2 4 2 8 2 8 16
sin70° +cos40°

No43. - =—/3 tg300°

sin 280° f g
cosx+cosy:2-cosx+y-cosx_y

2 2

1) sin280° =sin (270" +10°) = —cos10°
2) sin70° = cos 20
3) c0s20° +cos40° =2-cos 20 ;40 -COS 20 ;40 =2-c0s30"-c0s10° =
= 2-? -c0s10° = ﬁ-cole"
g Y3:c0s10

—co0s10°
5) tg300° = (tg360° — 60" ) =tg (—60") = —/3
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Ne44.

16

c0s20° —sin50 1
c0s 280"
sinx—siny =2-sin>—Y.cos XY
2 2
1) cos20° =sin70°
2) sin70° —sin50° = 2-sin 10250 051950 _ 5 in10° - cos60" =
1 ..
:2-§-sm10 =sinl0
3) c0s280° =cos(270° +10°) =sin10°
2) s!nlo 1
sin10°
sin50° +2sin10°  sin50° +sin10° +sin10° V3
Ne45. = -3
cos50° c0s50°
sinx+siny:2-sin)(er-cosxer
2 2
1) sin50" +sin10° = 2-sin 50 +10 ~c0550 ;10 =2-sin30°-c0s20" =
1 . .
:2-5-00520 =c0s20
2) c0s20° +sin10" =sin70" +sin10° = 2-sin 70 +10 -COS 0 ;10 =
=2-sin40° -cos30° =2-c0550°-§:\/§-c0350°
3) ﬁ-cos?o _f3
cos50
. 1
c0s35 +2c0s85  c0s35 +c0s85 +c0os85°
Nod6. = =1
J3cos55° J3-¢c0s55°
CoSX +c0sy = 2-cos 2~ . cos XY
2 2
1) cos35 +c0s85 =2-cos 35 ;85 -COS 35 -8 =2-c0s60"-c0s25" =
1 . .
=2~§~00325 =C0s25
2) €0S25 +C0s85 =2-c0s 25 +85 -C0S 25 —85 =2-C0855 -€0s30" =
\3 : :
:2-7-00355 :\/§-c0355
J3-c0s55°
) ———=1
J3-cos55°
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Ne47.

sin50° -c0s12” —sin40° -cos78°

17

:—O’5 '0,5
€0s68° —x/§sin 68
1) sin50° = cos40°
2) cos78 =sinl2’
3) c0s40"-c0s12" —sin40° -sin12" =cos(40" +12°) = c0s52°
4) cos68’ —«/§sin 68" = 2-(%@0568” —?sin 68"] =
=2-(cos60" -c0os68" —sin60" -sin68") = 2-cos (60" +68) =
=2.c0s128 =2-cos (180° —52“) = -2.c0s52°
eoss2 1o
—2C0s52° 2
Ne48. 2sin* 70" -1 -1
2ctg115° - cos®155°
1) 2sin?70° —1=—(1-2sin’70") = —c0s2- 70" = —c0s140" = —cos (180" — 40" ) = cOs 40’
2) ctg115" =ctg (90" +25') = —tg25'
3) cos’155" =cos’ (180" - 25') = cos® 25
2) cos40° 3 sin50° 3 sin50° _sin50" 1
5 2 P . o - . 5 P .
—2-1925" -cos” 25 . sm250 . c0s2 25° 2sin 25" -cos 25 sin50
cos25
Ne49. B(\/3 -2 )sin52'30 - cos7'30 2
sinx-cosy:%(sin(x+ y)+sin(x-y))
8(J§—J§)sin52°3o'-cos7°3o' =8(J§ J_) (sm(sz 30"+ 7°30" )+sin(52°30'—7°30'))=
:4(\/§_\/§).(sin60°+sin45°) (\/_ \/_) (ﬁ \/2_]
4
() )
2
No50. sinzf—3+sin2% 1
V4 117r 27 +11rx 137[ T 11r
mr. —+ 0 sin==% = cos =
13 26 26 26 2 26 13
sin? = 4 cos? £ =1
13 13
Ne51. —— ;
\/2(1—sm82 ) ) \/2(1—c038 ) 2sinta 2.sing L 3
sin4’ sin4’ sin4’ sin4’
11— cos2x = 2sin’ x|
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Ne52. 117
J3

18

Ne53. i ]_3l

AN )

3-tg-—
V3197
tgx + tgy
1-tgx-tgy

137

Dt ——t —tqg=—
) g 9( 12) 9

2) L _tg7%; (3=

1

tg(x+y)=

&l

6 12 6 Tz 1
3 012 g( jtg =tg7 g =1 =
—1 —tgl 1—tg£tg£ 6 12 ‘/é
g? 12 6 12
6
2
No54. . ; 2 (tg 71 j(tg r j
(v zoa) - —
T
1 t—t— —tg—-tg —
o, J( 95105
2
T T T T 2
=ltg] ———|-tg| —+— || =|tg=-tg=| =(1-43) =
(o(Z-2)u(Z+ )] (w05 ul) -05)
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Ne55.

36 12
157z 157z
1t ———: —+——— =tg—
) tg ( j >
2) tg 13_” — [ _J — tg -
157 = 157 +3rx 1872' T 157 T
) mk. —+— otlg— =ctg—
36 12 36 36 2 36 12
T . T 2 2 T
p T COSE Slnﬁ COS E sin E
4)ctg——-tg—= - =

12
12 12 12

2-c052-£ 2-cosE x
- 12 _ 6 _2.ctgZ=23
. T T . T 6
2-sin—-Cc0S— Sin —
12

. T T . T T
SIn— COS— SIn—-C0S—

12

19

12 6
5) V3:2-3=6

Ne56. cos2,9r-192,4x -t9l,1x -1
cos0,9x

1) cos2,97 =cos(2z +0,97) =cos0,97

2) 192,47 =tg (27 +0,47) =190,47 =tg (0,57 —0,1r) = ctg0,1r

3) tgllr =tg (7 +0,17) =tg0,1r
cos0,9x - ctg0,17 - tg0,17
cos0,97

4) =1

Ne57. 050,97 -ctg0,47 - ctg2, 1z
cos2,1r
1) c0s0,97 =cos(z —0,1r) =—cos0,1r
2) ctg0,47 =ctg (0,57 —0,17) =tg0,1x
3) ctg2, 1z =ctg (27 +0,17) = ctg0,1r
4) cos2,1z =cos(27 +0,17) = cos0,1r

—c0s0,17 -t90,17 - ctg0,17
cos0,1r

=1

5) =-1
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Ill. Ynpocmumsb 8bipaxkeHus:

20

Ne58.  sin| a— 2 |-cos a—B—ﬁ -cos(a— ) =-sin 2 _al-cos 3—”—05 .cos(r—a)= : 2
2 2 2 2 —Sina - Cos” o
=—cosa-(-sina)-(-cosa)=—cos’a-sina
Ne59.
cos(a—zj-tg(a—?’—”)tg(87z—a)=cos[z—aj- —tg(s—ﬁ—aJ 19 (-a) =
2 2 2 2 sina
=—sina-ctga - (—tga) =sina - ctga - tga = sina
Ne60. sin| —+a |-tgla—=
. Vs 3 2 2
sin| o —— |-cos| & —— |-cos(a—7)= =
( Zj [ 2] —Cosa
—Clgox
T
—cosa-(—tg(z—an
—CoSa
Ne61.
COSS;T—Za_CtQZa—Sﬂ cos(%—aj-ctg(a—&[j
2 2 _ 2 2)_
sin(a —37) —sin(2r+7—-a)
Vs 3 s tgo
cos| 27+ ——a |-| —Ctg| — — - Z_alt
i (” 2 “N 9(2 “D_ Cos(z “J -
—sin(7 - a) —sina
_ smg-tga _tga
sina
Ne62. (37 157 n
sin| ——a |tg(a—7)-cos| =——a |=—cosa -tga —cos| 87—~ —a |=
2 2 2 0
. T . .
:—sma—cos(5+aJ=—S|na+sma=O
63 cos 19—”—05 +sin a—3—7[ tg (7 —a) = cos 107 - % —a |-sin 3—”—05 g (—a)=
2 2 2 2
T pa sina . . —2sinax
:cos(—(—+a]j+cosw(—tga):cos(—+a}—cosw—:—sma—sma:
2 2 CoS&
=-2sina
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Ne64. cos(29,57 +2)-ctg (19,57 -1) ot
sin (xfl— 4r +4n )COS(\/].G?Z’Z . +1)
1) cos(SO;z—£+2j:cos —(Z—ZJ :cos(z—zj:sinz
2 2 2
T T T
2)ctg| 20r—=-1|=ctg| -| =+1||=-ctg| —+1|=tgl
: g( "2 ) g( (2+D g(fj )
3) sin2.tg1= 2 SNL-COSL-SINL _ 5 g sin1 = 2.sin1 ~2tgl
cosl
4) sin( (27[—1)2):sin|27r—1|:sin(27r—1):sin(—l):—sinl
m.x. 27 —1>0, mo |27z'—1|:(27z—1)
5) cos( (47z+1)2):COS|47r +1|=cosl
H)
6) —" L __ g1
—sinl-cosl
in(2-17 . -1
Ne65. sin 57)-19(957-1) =0,5-sin’1
Sin(\/4—47r+7z'2)cos(\/47r2+872'+4)
1) sin(—(—17,57r—2)):—sin(187r—0,57z—2):—sin(—O,Sﬁ—Z):sin(%+ 2]:cos2
2) tg (107 — 0,57 —1) =tg (0,57 —1) = —tg (%+lj = ctgl
- 0,5sin%1
3) siny|(7—2)" =sin|z —2|=sin(7—2)=sin2
|7z—2|=7z—2,m.7<.7z—2>0
4) cosy/(27 +2)° =cos(27 +2) =cos2
c_osZ-ctng _ co_sl 0,5-sin%1
sin2-cos2  sinl-(2-sinl-cosl)
Ne66. 5in530° L
tg100° + —— ——
S T sinea0 sin10
1) tg100" =tg (90" +10° ) = —ctgl0"
2) sin530° =sin (360" +180° 10" ) =sin10°
3) sin640° =sin(720° —80°) =-sin80° = —cos10
4) —ctglo’ + sin10 : :—?osl? N sin10 -
1-co0s10 sinl0° 1-cos10
—cos10" (1- cole°)+sin210° —c0s10° +¢0s?10° +sin?10°
- sin10°-(1-cos10°) C sinlof (1-cos10°) -
~ 1-cosl0 1
sin10°(1-cos10°)  sin10°
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Ne67. cosl,1r 1
ctg0,4r — = 1
1-cos0,6z7 cos0,1xr
cos0,1r
1) cosl 1z =cos(z +0,17) =-c0s0,1r
2) c0s0,67 =cos(0,57 +0,17) =—sin0,1x
3) ctg0,47 =cos(0,57 —0,1r) =tg0,1z
4) tg0,17 - —cqso,lﬂ :Slno,lﬂ'+ cos_0,17z _
1+sin0,1z cos0,1r 1+sin0,1z
_ (1+sin0,17)sin0,17 +cos’ 0,17
B cos0,1z (1+sin0,17) -
_sin0,1r +sin?0,1z +cos’0,1z  1+sin0,1x 1
cos0,1z (1+sin0,17) cos0,1z(1+sin0,17) cos0,1x
"e68.  1g(360° — x) +ctg (270" — x) +1g (180" — x) +ctg (90" — x) = 0
=1tg(—x)+1tgx —tgx +tgx =0
Ne69. sin(%+xj+cos(7z+x)+tg(3§—xj+ctg(2n—x)= 0
= COSX —COS X + Ctgx — Ctgx = 0
Ne70. sinx—sin(x—900)—sin(x—1800)—sin(x—270°)—sin(x—360°): sinx
=sinx+sin(90°—x)+sin(180°—x)+sin(270°—x)—sinx=
=CO0S X —SIN X —C0S X = Sin X
Ne71. cos(x+45°)+cos(x+135°)+cos(x+225°)+cos(x+315") 0
Ilycmp x +45' =1, mozda c0st+C0s(90" +¢)+cos(r+180")+cos(270" +1) =
=cost—sint—cost+sint=0
ry (45°—x)-tg (45°+x) 1
T k. (45° —x)+(45° +x) =90, mo tg (450 —x) =ctg (45° +x)
ctg (45 +x)-tg (45 +x) =1
No73. Ctg(%-i- Xj-Ctg(%—X} 1
T.x (£+x]+(£—x]:z mo ct (£+x]=t (Z—x)
v 4 ' M8 &1
T T
tg| =—x|-ctg| =—x |=1
9(4 Xj Cg(4 X)
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Ne74.

sin(90° + x)-sin(180° - x)- (tg (180" +x) +1tg (270" - x)) =

. . cosX sinx
=cos X -sin X - (tgx + Ctgx) = cos X -sin X -| —— + —— |=
sinx  cosx

sinx- cosx(cos2 X +sin’ x)

sin X - cos X

23

Ne75.

. T . T . . 3z

sin| x—= |-sin| x+= |=sin*(x—7)-sin?(x+ ) — cos® (X + 7)-cos’| x—=— |=
2 2 2

_ - 7Z. - 2 - 2 2 - 2 _

=—sin E_X -COSX —Sin’ X -sin? X — cos? X -sin’ x =

= —C0s? X —sin? x(sin2 X + oS> x) = —(cos2 X +sin? x) =-1

Ne76.

1—sin(x—Zn)-cos(x—%ﬂj—tg(n—x)-tg(%ﬂ—xj—Zcosz(;Hx):
:1—sinx‘cos(377[—xj—tg(—x)-ctgx—Zcos2 X=

=1+sinX-Sin X +tgx - ctgx — 2c0s* X =1+sin° X+ 1—2¢0s* X = 2 — 2€0s* X +Sin° X =

- 2(1—cos2 x)+sin2 X = 2sin? X +sin® x = 3sin’ x

3sin’ x

Ne77.

sinz(ﬂ—x)+tg2(ﬂ—x)~tgz(37ﬂ+x)+sin(%+x)cos(x—27z)=

=sin® X +tg*X - Ctg°X + COS X - COS X = Sin* X +1+ C0s* X = 2

Ne78.

ctg (a —Zj[sin(a —?)—sin (7 + a)j i

tg (7 + ) (cos(a +27) +sin(a - 27))

Ve . (37 .
—ctg| = —a || =sin| = —a |+sina .
B (2 j [ ( 2 j ] _ —tga-(cosa +sina)

- tga - (cosa +sina) " tga-(cosa +sina)

=-1

Ne79.

3 r
tg(z—Xj-COS(X—Zj o
+c0s(x—57)sin(5z — x) +cos (57 + x)sin(x - 7} -

cos(107 —x)

Cctgx - COS(47Z' - % - xj

= o +¢0s( 7 — X)-sin (7 — X) +cos (7 + X)-

T
COSX - COS( + Xj

. T . . V4
=sin|dzx+——-Xx||= - —COSX-SINX+COSX-SIN| ——X |=
2 Sin X - COS X 2

sin x .
=————COSX-SIN X+ COSX-COSX=
sin x

=—C0SX-Sin X +€0s”* X —1=—cos X -sin X —sin” x = —sin x(€os X +sin x)
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"e80. . 2sin’(z-a)
(ctg (6,57 —r)-cos(—a) +cos(x —a)) + CESE

r * 2sin’a 2
=|ctg| =—a |-cosa —cosa | + =(tga -cosa —cosa)” +
2 tgo

. 2sina-cosa_ (sina-cosa
sina cosa

2
—Cosaj +2c0Sa -Sina =

. 2 . . .
=(sina —cosa)” +2cosa -sina =sina —2sina -cosa +

+c0s° ¢ =2c0sax -Sina =1

24

2
Ne81. (sin(%+xj+sin(ﬂ—x)j +(cos(1,57r—x)+cos(27r—x))2: 2
:(cosx+sinx)2+(—sinx+cosx)2:1+sin2x+1—sin2x:2
2
cos(2,57+« . 5 t
Ne82. (Q_Sm(_a).tg(?ﬂ_a)J _|_39—a= 1
ctg (37 —a) tg(”+a}
2
2
T
cos| = +a
(2 j : (7[ J tga
= —%  _“Zisina-tgl=—a || +——=
ctg(—a) 2 —ctga
—sina . * sinfa (sing-sina sina-cosa )} sin‘a
= +sina-Clga | ————= + - -——=
—ctgar cos’ cosa sina cos’ a
_(sina+cos’a Z_Sinza_ 1 _sinzoz_l—sinzac_coszoz_1
cosa cos’a cos’a cosla  cos‘a  cosPa
Ne83. g 3—”—05 —cos(z —a)sin(37 + ) : )
o 2 _ ctga +cosa-(-sina) ——ctg’a

- 2 - 2
(cos(3,57z+a)+sm(1,577+“)) -1 (cos(z—aj—cosaJ -1

cosa
_Clga —cosa-Sina _ sing _ cosa —cosa-sin‘a
(sina—cosa)’ -1 1-2sina-cosa-1 -2sina-cosa-sina

—CcoSa -Sina

B cosa(1-sina) _ cosle 1

- -2 - ) :__Ctgza
-2s8IN“ - CoS & 2sin“ « 2
sin 2« .
No84. . M HaUTKU ero YUCNoBOE 3HaYeHne Nnpu o = /8.
sin2(2+aJ—sin2(7z+a)
- 2 -
Sin“ « Sin 2«
> —— = =tg2a
CoOS“a —SIiN“a CoS2a
T
o =—
8
T T
tg2- —=tg—=1
8 4
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Ne85.
. o TIr . (97 .
\2] sin ?—205 —sin E—Za M HaMTU €ro YMC/IoBoE 3HadYeHne Npu o = 7z / 24

. 1-cos2x
Sin“X=————

ﬁ[Sinz[fr—g—Zaj—sinz(ﬁ+%—Zajj:
{25 -
o 2o (2]

2
N

1—cos(j+4aj 1—cos(j—4a)
= 2- _ =
\/_ 2 2
1 1 1 V4
=2 | —==== cos| —+4a |-cos| ——4da || |=
g ol ool 54 )
T T
+4o - —+4a —
=—£ 2.| —sin4 sin2 | =
2
=«/§-£-sin4a:sin4—”:sinz:l
2 24 6 2
wgs. 1 2c0s2¢ 1  2cos2a costa 2(cosa-sin’a)
2 12 -2 = - =
tg’a 1—sin(2a+”j tg’a 1-cos2a sin’a 2sin’
_COSZa—COSZa+Sin2a_1
sin‘a
NeB7. 1-2cos’« _ 1-2cos’ & B
T . T T . T
gl == |-sin®| S+a | 2| —tg| S —a||-sin?| =+
g( 4j (4 j ( 95 s+
_ —C0S2a _ —C0s2a
- . (7 o T  (x B
sinf——a | COS°| ——a -sin| — -2«
B it s )
T 1
cos| ——a
(5-2)
T | Z—a || Zval=Z mo sin?| Z+a|=cos?| Z-a
4 4 2 4 4
_c032a=1
cos2a
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lll. fJokazamb moxxdecmsa:

No88. cos(45 +t)=sin(45 —t)
T.x. (45 +1)+(45 —1)=90",mo cos(45 +1)=sin(45 —¢)
Hiu cos(90° (45 —t)) =sin(45 —¢)
cos(45 —t) =5in (45 +1) ananormuro

26

. 1
o t—m)-tg(t ———— =Ccost
Ne90.  sin(t—r)-tg( +ﬂ)+cos(t—2;z) cos

. 1
—sin(z —t)-tgt + st = o0t

—sint-sint+ 1
cost cost

= cost

cost
cost = cost

N91. sin(27 +1)-ctg(37 +t)—cos(27 —t)-tg (37 —t) =sint + cost
sint - ctgt — cost - tg (—t) =sint + cost
sint - cost N cost -sint

sint cost
cost +sint =sint + cost

=sint + cost

Ne92. 5in395 -sin505 +cos575 - c0s865 +tg606° -tg1104° = 2
1) sin395" =sin(360" +35 ) =sin 35"
2) sin505" =sin (360 +145') =sin (180" —35') =sin 35’
3) cos575" =cos(360 + 215 ) = cos(180° + 35" ) = —c0s 35"
4) c0s865 = cos(720" +145 ) = cos (180"~ 35") = —c0s35°
5) 19606 =g (720" ~114°) = —tg (90" + 24" ) = ctg24°
6) tg1104° = tg (360" -3+ 24°) = tg24°
7) sin35 -sin35 +(—c0s35 ) (—Cc0s35 )+ Ctg24" - tg24" =2
sin®35° +c0s°35 +1=2
1+1=2
2=2
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Ne93. 1 1

sin405" -cos675° +1g562° -tg788" + : =-2,5
€c0s660° c0s1200°
1) sin405 = sin(360° + 45°) =sin45 = g
A

2) €0s675 =cos(720° —45') = cos45" = >
3) tg562° =tg (540" +22°) =tg22"
4) 19788 =1g (720" +68") =tg68" = ctg22"

5) c0s660° = cos (720" —60") = cos60" ==

6) c0s1200° =cos (360" -3+120" ) =€0s120" = —=

1z

1 1
7) — +1022° -ctg22" + —
> 5 g g

ﬁ

+1-4=0,5-3=-2,5

Ne94. (sin(%—Xj+Sln j ( ——x +cos(27r—X)J2=2

(cosx+sinx)2+( sin X + cos x) 222

SiN? X + 2Sin X - COS X + C0S? X + C0S® X — 2Sin X - COS X + Sin’ x = 2
1+1=2

2=2

V4 T ’ 5 ? 2
Ne95. | tg = +tg| = —x ctg = + ct —xj =
(g4+g(2 D +( 97 o)) =G
2
(1+ ctgx)2+[ctg (ﬂ+%j+ctg(—x)j =

1+ 2ctgx + ctg*x + (1— ctgx)2 =

sin? x

sin? x

1+ 2ctgx + ctg®x +1— 2ctgx + ctg*x =

sin? x

2 + 2ctg X = — 22
sin? x

2(1+ctg’x) =

sin? x
2 2
sin®x  sin?

X

Ne96.  sin(27 —x)-tg (3?”— X)—COS(X—ﬂ')—Sin(X—ﬂ') =sinx
sin(—x) - ctgx —cos(z — x) +sin(z — x) =sin x

. COS X . .
—SINX-—+ COSX+SINX =SINX
SIn X

—COS X+ COSX+SinX=sinx
sin X =sin x
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Ne97.
sin(z—tj-tg(z—ﬂﬂj‘cos(s—”+tj+tg(7z+t)-tg (%—tj:cosz(z—tj
3 3 3 2 3

T
==t
Y73

1) tg(n—%ﬁ]:tg(n—(%—tnﬂg(ﬂ—y):—tgy
2) cos(S—”thj:cos(Zﬂ—ertj :cos(Zﬂ—(z—tD:cosy
3 3 3

3) tg(z+1t)=tgt
4) tg (377[ —tj = ctgt

5) siny-(-tgy)-cosy +tgy - ctgy =cos’ y

—SNYSIY cosy+1=cos?y
cosy
1-sin®y =cos’y
1=1
Ne98. sin(x—
(x—7)-cos(x—2x)-sin(27z —x) _sin?x
sm(—x} ctg T—X ctg[aﬂ+xj
2 2
—sin
(7 —x)-cosx-sin(—x _sm .
cosx-ctg (—x)- (—tgx)
sinx-sinx . ,
———— =sin’x
sin® x =sin’ x
Ne99. _ 37 .
sin(z +x)-cos| ——x |-tg| Xx—
2 2 2
= ctg®x

cos(z + xj-tg (7+ x)cos(?’; + xj
—sinx-(-sinx)- (—tg [72[ - XD

. : = ctg’x
—sinx-tgx-sin x

Ctgx - ctgx = ctg’x
ctg’x = ctg®x

MatemaTmkaOHNaMH
BALL OHAAMH YYUTE/Ib MATEMATMHEM
www. mathcourse.ru



IV. Bbiqucnume 3Ha4eHue BbIpa*KeHUA hpu yc08uu:

Ne100. C _ .
BblumcanTb sm(5+aj , eC/m Sln(ir+a)=0,8 ua e(—E;Oj.

. T
SII’](E+(ZJ=COSO£ =7

sin(r+a)=-sina=0,8
sina =-0,8

o e[—%;o} aeclV=cosa>0

_ _ ein?
cosa =+1-sin’a = cosa =4/1-0,8° =0,6

cosa >0

29

0,6

3 )
Ne101.  Bblumcamtb COS E) +2a |, ecm SiIna—cosa =0,5.
3 .
cos(% + 20:] =Sin2ag =?
sing —cosa =0,5 T2

1-sin2a =0,25
sin2a =0,75

0,75

NeT02. BTy sin2x, ecan SiNX+8in(2,57+%)=0,2.

sin2x="?

sinx+sin(27z+%+xj:0,2
sinx+sin(%+xj:0,2

sinx+cosx=0,2 1?2
1+sin2x=0,04
sin2x=0,04-1
sin2x =-0,96

-0,96

Ne103. g ncmTe sin2x, ecm SINX+Sin (3, 57+ X) =0,2.

sin2x="7?

sinx+sin(27z+3§+xj:0,2

sinx—cosx=0,2 712

1-sin2x=0,04

sin2x=0,96
MatemaTmkaOHNaMH
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Ne104. 372,
BuiumcamTs tg°X +Ctg®X , ecam tgX+1g (?— X] =5,

tg®x +ctg’x =?
tgx +ctgx =5 T2
tg®x + 2-tgx - Ctgx + ctg°x = 25

tg®X + ctg*x = 252
tg®x +ctg®x = 23

23

30

i ? —X)+ctgx =5.
Net05,  BetmMCnMTe 197X +0lgX, ecam 1 (7 —X)+0tgx =5
tg’x + ctg®x = ?

tg(—x)+ctgx=5
ctgx—tgx =5 T2
ctg®x — 2 -tgx - ctgx + tg°x = 25
ctg®x +tg®x = 27

27

Ne106.  BblumcimTb (tg (57 + X) +19 [ ij ecm tg (— + Xj % .

1) tg(%+xj_tg(n+2+xj tg(ZJr j
tg(z—xJ

2)tg(7—xj_tg(7z+%—xj 2
3) T.x. [%+xj+(%—xj:%, mo tg(%—xj:ctg(%+xj

-1

o) < S

sinz[”+x)+c052(”+xj b 2-sin(”+xj-cos(”+x
_ 4 4 _ 4 4 _
sin(”+xj~cos(”+ x) 2
4 4
sin2- (7[+x] sin(”+2xj
_ 4 _ 2 _ COS2X
2 2 2
3r 3 4
5)tg| —+ X |=—Ctgx, ctgx=——; tgx=——
)9(2 j gx, ctg i 3

2
(3
_ 2
6) cost:1 9x_ 3) _ 1_E 25__1.3
9 9 25

1+tg’x 4,16 9 -

7) —% =-0,14
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V. Pa3Hble 3a0ayu.

Ne107. Vi
I'IpM KaKOM 3Ha4eHUn a 4Yncio Z ABN1AETCA KOPHEM YpaBHEHUA

. . T
sinXx+a-sinx-cosx—3cos’x=0, x==—

sintZ +a-sinZ.cosZ—3cos? X =0
4 4 4 4
2 2

2

2

3
No108.  [PY KaKOM 3HauYeHuu a 4ncno " ABNIAETCA KOPHEM YPaBHEHMSA

) ) 3z
sin®X+a-sinx-cosx +2cos’*x =0, X:T

sin’ sz +a-sin3—ﬂ-coss—”+2c0323—”:0
4 4 4 4

({8

l—a 1+1:0
2
_a_ 4.1

2 2
a=3

. T . [ ar
Ne109. [lpu KaKkoM 3HaYeHWMU a BblpaxkeHue sin’ X_COS(E_ XjSIﬂ(T— Xj obpallaeTcs B

HYJ1b MPU JII060M 3HAYEHMM X.

sin® x — cos(z — xjsin(a—” - XJ =0
2 4

., . . (ar
sin”x =sin x-sin T—x

Pasencmeo 6yoem eepuvim npu Vx, eciu

. (ar :
sin| — —x |=sinx
(4 j

—_— =

4
a=4

sin(z —x) =sinx
sin X =sin x
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Ne110. , A (ar
Mpu Kakom 3HauyeHmM a BbipaxkeHne COS X—SIH[E— XJSIH(T— Xj obpaiiaeTcs B

HY/1b MPU JIIOGOM 3HAYEHUM X.

cos?x —sin| Z—x |sin( 2 —x|=0
2 4

) . (ar
COS“ X —COS X -SIn T_X =0

. [ axr
SII’][T—XJ =CO0SX

. T ar T
SIN| —— X |=C0SX, —=—

(2 ] 4 2
a=2

32

Net11. nocrpoutb rpadmk dyHKuMM

cosz(—x)-cos(;r— x]
tg [72[— xj-sin2 (7+x)

| 1 cos®x-sinx
y_ 2 ' -2
cos’x  ctgx-sin®x

cosx =0

y = 1+1tg°x -

sinx=0

Oﬂ3:{
zk
X #—
2

1 cos®x-sinx

B |cos x| oS X-sinX

y

COS X cosx>0, y=1

B |cos x|

cosx<0, y=-1

_ cosx
~ |cosx|

NeT12. Mocrponts rpadmk dyHKLMM

i e
ctg| = —x |-cos| = +x
2 2

tg (7 —x)

1 tgx-sinx
ya/ —
sin“x  —tgx

O3 x;é%k

1+ ctg®x -

y

_ —sinx
~ |sinx|

sinx>0, y=-1

sinx<0, y=1
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Ty
Mpachuk k Ne111,
o———o——o o——t——0 o————o——o
- N g Pal s X,
f=cosx < < . >
L 3 -
y=cosx/|cosx|
Mpadmk K Ne112.
y
P—————em—l P———reg—l o——o—0
> 4 ” & N ’ = S &
f=sinx, e ;s g
- ’ - " M\ — — . ~ .
y=sinx/|sinx| ‘
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CnpasoyHble Mamepuajsibl

v/ Tpu2oHoMempuyecKas oKpy*HoOCmb

sinx tgx 2 3

3 {5
ctgx
COSX,
-3
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11.

13.

14.

16.

18.

20.

22.

25.

(8]

28.

30.

35

v/ OcHOBHble mpu2oHoMempu4ecKkue opMy/ibi

1 1
. sin? 2q=1 2. tgla+l= 3. ctgla+l=— 4. tga- _
sin® a +cos” o g o g g sinZg tga-ctga =1
sin(a— ) =sina-cos B —sin §-cosa 6. sin(a+ f)=sina-cosf+sin B-cosa
cos(a—f3)=cosa-cos S +sina-sin 8. cos(a+f)=cosa-cosf—sina-sinf
tga—tgp tga +1tgp
tg(a-pB)=—2—2L 10. tg(a+pB)=——I
g(a 'B) 1+tga-tgp g(a 'B) 1-tgo-tgp
Sin2a=2sina-coS« 12. t9Q2a= 2tg025
1-tg°a
cos2a =cos? a—sin®a =2cos’ a—1=1-2sin*«
1+cos2a =2c0s’ o 15. 1—cos2a =2sin*«
Cosza:1+0052a 17, Sinzazl—COSZO!
2 2
sina—sinﬂ=25in“£ﬂc03a;ﬂ 19. sina+sinﬂ=23inazﬂcosa£ﬂ
005a+cosﬂ:2cosa;ﬂcosa;ﬂ 21. COSa—COSﬂz—ZSin(Z;’BSina;’B

sina-cos,B=%(Sin(a—ﬂ)+sin(a+ﬂ)) 23. sina-sinﬂ=%(cos(a—,8)—cos(a+,8))

24. COSa-COS zl(cos(a—ﬂ)+cos(a+ﬂ))

2
a|  |l+cosa . a|  [1-cosa a 1-cosa
~|= 26. nN—= 27. —] = | —
‘Cosz‘ 2 o 2‘ 2 ‘tgz‘ 1+ cosar
2
sin2q = 2194 29. cos2a=1"19¢
1+19°x 1+t
: : i b
a-cosx+b-sinx=aZ +b2sin(x+¢), sing=—>_ cosp=—mo _
( ) Ja2 +b? Ja? +b?
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v Anzopumm npumeHeHusa opmys npusedeHus

1. Uccnedyem yHKYUKO HA YemMHOCMb/HeYemHoCmb.
cos(—t) =cost
sin(—t) =—sint
tg(—t) = —tgt
ctg(—t)=—ctgt
2. MUccnedyem yHKYUO Ha NepuoduUYHOCMb.
sin(t+27k) =sint

Teost = Tging = 27 cos(t+2zk)=cost
unu keZ
Ttgt = Tctgt =7 tg (t + ﬂk) =1gt

ctg (t+ 7k ) = ctgt

3. [pedcmasum yzon 8 Bude: (%it] , [%Titj, (ﬂit) uau (27Z'it), 20e tel

4. Onpedenium 3HAK ucxodHol yHKUUU u nocmasumM e2o neped npusodumoll pyHKyuel.

5. Ana yenos suda

V4 3r
o E 1| un 7 +1 | HassaHue @dYHKYyUU N3MEeHAeM Ha “Ko-yHKyur”;

d/1a yasios s8uda

. (ﬂit) uau (27Iit) HazsaHue PYHKYUU He U3MEHSAEM.
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