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ToxxaecTBeHHBIC MPEOOPaA30BaHUS TPUTOHOMETPHUUECKUX
BBIPAXKCHHUM ONUPAKOTCS HA CICAYIOIINE OCHOBHBIC

(hOPMYIJIBL:

Dopmynvl npuseoeHusl.

Dopmynvl 0151 MPULOHOMEMPUHECKUX DYHKYUL 0OOHO20 U
Moeo xce apeymeHma.

Dopmynvl CLOMHCEHUS APSYMEHMOB.
Dopmynvl 080UHO20 Yeaa.
Dopmynvl NOTOBUHHO20 APSYMEHMA.

Dopmynbl npeodbpazo8anusi CymMmvl(pazHocmu,)
MpucoOHOMemMpu4eckux (yHKUUlL 8 npouzeedetue.

Dopmynvl npeobpaz06anUs NPOU3BEOEHUS
MpucoHOMempuyeckux QyHKuui 6 cymmy( pazHocms).



PopMynbl TOHUXEHUSA CTEeNneHn

) 1 +cos2a
cos” o =
9
- 1l —cos2a
sin” o =
2
: 3cosa + cos 3o
cos’ o =
4
. 3sina —sin 3o
sin” o =

4



I cioco0

Beraucants: 125-(cos’ o —sin® o), driéé cos2o = 0,8.
125-(cos® a —sin’ a) = 125-(cos* a +sin* a)(cos* o —sin* o) =
125-(cos” a +sin” a)-(cos” ot —sin” o) - (cos* a +sin* a) =
125-cos2a -(cos* a +sin*a) =125-0,8-(cos* a +sin* a) =

1+ cos2a l—cos2a 1+0.8., 1-0.8,
100-[(——)" +(— )" 1=100-{(——) +(

)']=

=100-(0,9% +0,1*) 200-(0,81+0,01) =100-0,82 = 82



II crioco®

Borauceauts  125-(cos’ o —sin® ), diiéé cos2a = 0,8
[25-(cos® o —sin® &) = 125-(cos* a +sin* a)-(cos* o —sin ) =
125-(cos” a +sin”a)-(cos” o —sin” ) - (cos* a +sin’ o) =
125-cos2a - (cos* o +sin* o) = 125-0,8- (cos* a +sin a) =
100-(cos” o +sin* a) =
=100-[(cos* o +2sin° a -cos” a +sin” o) —2sin” a -cos” a] =

=100-[(cos’ o +sin” a)* —2sin” a - cos” o] =

i 2} : 2 . 22
:100.(1_4 sin” o - Cos a)leO-(l—sm (x):
X 2
1—cos” 2a 2-140,64

)=100-0,82 =82

=100-(1- = 100-
(1-—="5)=100-(—



dopmynbl Nnpeobpa3oBaHUs NPOU3BeAEHUN B
CYMMbI UK Pa3HOCTMU

sin ¢ sin 3 = %[cos(a — ) —cos(a + B)]

[cos(a + B) + cos(a — B)]

cosa cos B =

[sin(a + B) +sin(ct — B)]

1
-
sin & cos 3 :l
P



dopmMynbl npeobpa3oBaHNA Npou3BeaeHUN B
CYMMbI UNN Pa3HOCTU

[Ipumep: sin xsin3x +sin 4xsin 8x =

= %[cos(x —3x)—cos(x+3x)]+ %[cos(4x —8x)—cos(4x+8x)] =

1 |
15 [cos(—2x) —cos4x]+ 3 [cos(—4x) ~cos12x] =

1 1
= —(cos2x—cos4x +cos4x—cosl2x) =—(cos2x—cosl2x) =

2 2

= é(—2 sin e —212x sin - +21 2x) = —sin(—35x)sin 7x =

=smnSxsin7x



Jloka3zare ToxaecTBO: sin(o + B)-sin(a— ) =sin’ a —sin” 3
sin(a + B)-sin(a — B)=(sina cos B +sin B cosa) -
.(sina cos B —sin B cosa) =sin” a -cos” B —sin” B -cos” o =

sin? at(1—sin” B)—sin’ B(1-sin’ o) =

sin* @ —sin” arsin® #—sin* B +sin* Bsin’ @ = sin” o —sin’ 3



1 cnocob

il AT e
Sin (2+2ﬁ) Sin (2 2053)

» W (04 R 0/ (04 o
—Sln(5‘+2ﬁ+5—2ﬁ)'81n(5+2ﬁ—5+2ﬁ)—

=sina -sin4f3

[TpumeHuUnun opmyny

sin(a + ) -sin(a — B) =sin” o —sin” 3



2 crnocob
sinz(%+2ﬂ)—sin2(%—2[)’) 3
(sin(%+2ﬁ)—sin(%—2ﬂ)J[sin(%+2,8) +sin(%—2ﬁ)] -

o o o o
=3 20=F 22 P s =)
2 P i P 2 P 2 ﬁ.

= 2sIn - COS
2 2
g+2,8+g—2;8 g+2,B—g+2,8
'2Sin 2 2 - COS 2 2 »
R P,
o o

=2sin2p -cos;-2sin5-cos2)8 =sm4pB-sina



3 cnocob

sinz(%+2ﬁ)—sin2(%—2ﬁ):

1—cos2(§+2ﬁ) 1—cos2(§—2ﬁ)

2 2
~l-cos(a +4B)—1+cos(ae —4B) cos(a —4p)—cos(a+4p)
D 2
_2Sinoc—4ﬁ +o+4p -sina_4ﬂ_a -4
2

=—sinq -sin(—43) =sina -sin4p



My AT g & . 0, T O
sin’(=+—)—sin’(=-—) =

g 2 g 2
—sin(Cr 2+ L Yy sinE e T
§ 2 8§ 2 § 2 § 2
Ly ssow e
=SIN—-SIN& =——-SIN¢

4 2



YnpocTtute

cos 2o +2sin(o +30°) -sin(a —30°) =

=cos’ a —sin” o +2(sin” o —sin” 30°) =

:cosza—sin2a+2sin2a—%:
: | gt |

=cos’a +sin‘og——=1——=—
P) 2 D



Jlokasars TokIecTBO: sina -sin(60° —a)-sin(60° + o) = isin 3ot

sin o -sin(60° — o) -sin(60° + ) = sin - (sin” 60’ —sin’ o) =

o LGy =5 & .
sina-(——=sin“a)= —(3sina —4sin”’ o) = —SIn3a
(-sin’a)= < - 4



AHaJOrH4HO JORA3BIBAIOTCH TORIECCTBA.

cosa -cos(60° —a)-cos(60° + o) = icos 3ot

tea -1tg(60° —a)-1g(60° + o) = tg3ct
ctga - ctg(60° —a)-ctg(60° + o) = ctg3a

HOJ]I)SyHCI) ITHUMH TORIACCTBAMM JICT'KO J0Ka3aTb, YTO.

sin 20" -sin 40° -sin 80° = - sin 60° = ﬁ
4 8

L
8

cos10?-cos50° -cos70° = ZCOS 30° =

tg6’ -tg54’ -1g66° =1tg18’



Boruucianrs:
tg20° -1g40° - tg60° -1g80° =(¢g20° - tg40° - 1280")-1g60° = tg60° - 1g60° =

J3:43=3

Bropoii crioco6:

in 20" -sin 40° - sin 80"
t020° - 1040° - 1060° - 1080° = 1 3=
& & & & c0s20°%-cos40° - cos 80°
2sin 10° cos 10° - 2sin 20° cos 20° - 2sin 40° cos 40° 3

cos 20° - cos 40° - cos(90° —10°)

8+/3 c0s10° - sin 20° sin 40° = 8+/3 cos10° %(cos 20° —cos60°) =

8+/3 cos10° .(%coszoo —i) _ 4+/3 c0s10° - c0s 20° — 2+/3 cos 10° =

3 1
4«/5(%((:05300 +¢0s10°)) = 24/3 cos10° = 4\/§(§+5008100)—2\/§COSIOO =

34+ 2+/3c0s10° —2+/3 cos10° =3



Beruncsntb: cosl12’-cos24’ -cos36" -cos48” -cos 60’ -cos 72" - cos 84"

1
cos24’ -c0s36° -cos84" = —cos 72’

4

1
cos12’-cos48%-cos 72’ = Z cos 36’

cos12’-cos24’ -cos36" -cos48’ -cos60’ -cos 72" -cos 84’ =

lcos 720 -100336O .c0s60° = Lcos 72° . cos 36" l =

cos72"-c0s36" c0s72°-2¢0836°sin36"  cos72”-sin72°

32 2-32sin 36" 64 sin 36’

sin144”  sin(180° —36°)  sin36" 1

128sin 36° 128sin 36° 128sin36" 128



Beruncsmtb: cos12” - cos 24" - cos 36" - cos 48" - cos 60 - cos 72° - cos 84"

cos12’-cos24° -cos36"-cos48” -cos 60’ -cos72" - cos 84’ =

2sin 36" cos 36’

0

. 0 0
_ 2smn 12" cosl2 0824

.20 : .cos 48’ - cos 72° ¢0s(90° — 60)-1 2
2sin12 2sin 36 0)

_ 2-sin24"-c0s24” -2-sin 72° -cos 72" - cos 48" -sin 6"
4.8-sin12" sin 36"

~ 25in48° -cos48’ -sin144° -sin 6’  sin96" -sin36° -sin 6"
2.32-sin12° -sin 36° 64 -sin12° -sin 36°

~ 2co0s6’-sin6’ sin12° 1

T 2.64-sin12°  128-sin12° 128



[Mpumepbl NnpeobpasoBaHUin TPUTOHOMETPUYECKNX BblpaXXKeHnm
4acTO BCTpevaoLwmnecs Unm nverLime HeobblYHbIN Noaxo4 B peLLEHUN
Ilpumepl :

> 0 0 0 0 2 0 0
0520 c0s40° c0380° 2s1n20 00529 co§40 cos80 : 251n80. cos?O -
25120 2-4s1n 20

_sinl60°  sin(180° —20°) sin20° 1
8sin 20° 8sin 20° 8sin20° 8

Cnocob 2
c0s20°c0s40° cos80° = lcos 60° = l l l
4 4 2 8

[TpmMmeHunn oopmyny

cosa - cos(60°—a)-cos(60°+a) = v cos3a



llpumep 2:
1g1°1g3°1g5°...1g89° =
189" =1g(90° ~1°) = ctgl’
(g87" =1g(90" =3°) = crg3’

tg85" =1g(90° —5°) = ctg5’
U m.o., Kpome 3mozo:

tg47° =1g(90° —43°) = ctg43’
VMHONCUM.
tg1’ 189" =1g1’ - ctgl’ =1

gce nonapuwvie npoussedenus oarom 1, a tg45°=1. cnedosamenvro sce
gblpadicerue pasHo 1.



Berunciaure:

cos”3+cos’1—cos4-cos2 = 1+cos6 + 1+cos2 —l(cos6+0032) -

y. 2

- l+lcos6+l+lcos2—lcos6—10032 =1
2 2 2 2 2 2



[fpeobpasoBaTb B Npon3BegeHume.

3
2 ¢cos (a ﬂ)+ﬁcos(—7r o)—1=

206

= 2sIn 3sina—1=

. . o o
=2sm25+\@sma—00325—sm25

o a .
—=sin” — —cos* —+4/3sinqa =
y 2

= —COSO ++/3sIna = 2(§Sina—%cosa) -

= 2(sin ¢ - cos30°—cosa -sin 30°) = 2 sin(a —30°)



. 3 4
Boruncaurs: sin(arctg —+ arcctg —).

4 3

Bocnonwv3yemcs popmynamu nepexooa om 00HOU 0OpamHou
MPULOHOMEMPULECKOU DYHKUUU K épyeoii

. X 1
arctg x = arcsin = arccos = arcctg—
V1+x° VI+
anee( < x < 4w,
3 4 . 3
mozoa arctg . = arcctg e noayyum sin(2arctg Z)
3 . 3/4 e 3
arctg — = arcsin = arcsin — +— = arcsin —
J1+9/16 4 4 5
: e R ., .3 3. 3 4
sin(2 arcsin g), 10701 arcsmg =, 01ada smna = g, cosa = g, a € 1 +aoa.

sin(2 arcsin %) =sin 2o =2sino coso = 2 - g i = ﬁ

Do), el



«JleceHka ycnexa»

Halidu ceoé& mecmo Ha AecmHuye ycaexa
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