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1. OCHOBHH TPUTOHOMETPHYHH PABEHCTBA! 3.11: 26in2 2 =1- cosa
1.1:sifx+codx=1 2
1.2: tg X:ﬂ; cotg x = CoSE 3-12:20032&=1+ cosa
cos X sin x 2
2. Bpb3Ka MEXJ1y TPUTOHOMETPUYHUTE (HYHKIHH: 4. ®opmynu 3a c6Op U pa3ivKa Ha JABa bI'bIA:
- 4.1: sin (@ = B) = sina cosp + cosa sinP
— SN _ e = 4.2 cos(a + B) = cos a cos S Fsina sin B
sina = SIng (2.1):+ V1 - cos® a 4.3: cos .+ B) coset—Pp) =codp—sirfa
coso = | (2.2):++1-sin’a cosa 4.4: sin (@ +p) sin@—p) =sifa—sifp
_ |(2.3);__Sina 5 4)- + V1-cos®’ a 4.5! g (a + ﬁ):M
tga= \/—;2 (24): — = = = 1x¥tga Ogp
++1l-sin“a cos g +19 g
cotga = | (2.5): Nl1-sin’a | (2.6);___C0sa 4.6 cotg(a = B)= cotga [iOt 98 F1
sina ++/1-cos’ a cotgp + cotga

5. JIBoiiHHU, TPOWHU U TIOJIOBUHKY BIJIU:

tgantgaw/2 cotga 5.1: sin 2x = 2 sina coso = (sina + cosa)® — 1
2.7): o (Bmx 17)

+ +19%a 2.9): 1 5.2:cos 21 = coga —sirfa = codo —sirfa = 2coda — 1 =

sina = - 2 _ 9gifg= 1~ 4sin’ a [kos® a
. 20 % i m 1 - 2sifa= (B 1)
(2.8): 2 cos’a -sin‘a
2 <
1+tg° %

-1-tg°a (Bux 15)
(2.10): 1 1+tg2a

+./1+1tg°a

_ l-tq2a (2.13): cotga 5.3: tg2a = 2tgazl = 2
cosa = (2.11): 92 B im 1-tg°a cotga -tga
1+tg? ¢ 5.4 cot 2a:cotgza'—lzcotga'—tga'
(2.12):cos* £ -sin? ¢ g 2cot ga 2
a 5.5: sin3u = 3sino — 4sirf o = sina (3 — 4sif a) =
_ | (14): 2975 (sux 16) 2151 = cosa (2c0s 2 — 1) = sino (4co§ a — 1) =
ga= L cot gar = 4sina sin (60 + a) sin (60 —q) =
9 2 =3codasina—sifa (sux3)
,a 5.6: cos3: = 4co$ o — 3cosu = coso (4cog a — 3) =
_ 2.16): 1 (2.17)1719° 5 (buxc 16) = cosa (1 —4sif @) =
cotga = tga o @ = 4cosu sin (30 —a) sin (30 +a) =
95 = co€ a — 3cosu sirt o BIK 2
5.7:tg3a =tga tg (600 tg (600 +
3. CDOpMyHI/I 3a IIOHW)XaBaHE Ha CTCIICH. g N ga g ( ;a) g ( a)
3.1:2sifa=1-cosa 5.8: tg30 = 3ga —tga
3.2: sin2g = ftoa) ‘a 1_3tgza
1+tg3a 5.9: cotg 3x = cotga cotg (60 —a) cotg (66 + )
3.3:2codo=1+cosa 6 10: Cota3a = cotg’a —3cotga
3.4 2 1 i g = 2
4 cos a—m 3cotga -1

5.11:c0s 4. = co$ o — 6¢co8 a sirf o + sirf o (Bik 2)
5.12:sin 40 = 4co$ a sina — 4cosu Sir o, (Buk 3)

a 1-cosa
:11/—
2
1+ cosa
= 11/—
2

3.5: 4 sirt o = 3sina — sin 31

3.6: 4 coS o = 3cosa + COS 3

3.7: 8sirf 0. = cos 40— 4 cos 1 + 3
3.8:8co$ o =cos da + 4 cos 2+ 3
3.9: sin*o — cod o = sirf o — cod a
1-sin2a 5.14: cos
1+sin2a

5.13:Sin

3.10: cotg q =

NN
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5-15:tgg— \/m sine_1- f:osx
2 1+cosr l+com¥  singa
. + +
5.16: COtgg - \/m _ sing _ 1 .cosa
2 1-cosa 1-cosa sina
cosa +sina
cosa —-sina

I+

5.172tg(%+ a) =

6. IIpeoOpasyBaHe Ha MPOM3BEACHHUE B aareopuyeH coop:

6.1: sing &inﬁ:%[cos{a’—ﬁ) ~coda + /3)]
6.2: cosa [tosf = %[COS(G’ ~ )+ cosla + B)]

6.3! sina [tosp = %[sin(a + ﬁ)+sin(a ‘,3)]

6.4: tgar i3 = tga+tg8 _ _ tga-—tgp
cotga +cotS  cotga -cotgf
corga +cotgf _ cotga -cotgf
tga +tgB - tga —tgp
cotga +tgf _ cotga —tgp

tga +cotgB  tga —cotgf

6.5: cotga [¢otgl =

6.6: cotga [gp =

7. TlpeoOpasyBaHe Ha cOOp WIIH pa3ivKa B POU3BEICHUE!

a+ﬁCOSa_ﬁ

7.1 sing +sin B = 2sin

2 2
- +
7.2: sing —sin B = 2sin & Z'Bcosa 2'8
7.3 cosa+cos,8:2cosa;'8cosa;'8
+ —
7.4: cosa —cospf = ~2sin 4 Zﬁsina 2'8
75 1gq +1gp = SN@ £ B)
cosa cos 8
sin(B8 +a)

7.6 cot ga + cot g = sina sin B

8. IlpeoOpa3yBaHe BbB Bu yJOOEH 3a JIOTapUTMYBaHE!

2
= (cosg +sin EJ (6unc 14)
2 2
8.2' | _sing = 23in2[45° —%)

8.3 14 ga = sin(45° * a) _ \/725in(450 + a') (Buk 4.)
cos45° cosa cosa
l+tgatgfB = 7005(0 * 'B)
cosa cosf
cosla ¥ 8)

sinasin 8

8.4:

8.5: cotgacotgf+1=

8.6: _ tg2a = €0s2a (g 5)
cos’a

8.7: 1-cotga = —093220
sina

9 a9

8.8: A+Bsing = ZBsm%cosT a;<o

< 1sing = —

A-Bsinag = ZBsina—jcosg

8.9: C+Dcosr = 2Dcosa—6cosa—9 aKo
1v- 2 2 D

< 039——
¥ D

a+8 . a-6
SIN————, ako|

2

E - F cos=—-2F sin

E
< lcosf=—
Leosd ==

+
8.10: cosg - cos(2n 1)a
sing +sin2a +...+sinna = 2

Zsing
2

. 2n+1 .a
sm( )a -sin—
cosa + cos2a +...+cosna = 7 2
2sin—
2

8.11:

: i 0 _
g 1p.Sina +cosa = \/Ecos(45 a) S

sina +cosa = /2sin (o + 45°)
8.13:cosa —sina = 2 sin (45° —a)
sin @ — cosa = +/2sin (a —45°)

cos(@ - p). tga - cotgf = - cos(@ + B)
cosasinf cosasinf

8.14: 4, 4 cotgp =

8.1511 4 sina + cosa = aﬁcos%sin(% + 45°j (Bux 6)

8.16:sina ++/3cosa = Zsin(a + 60") (Bix 8)
8.17:sina + cos3a = 2sin(45° - o )cos(2a - 45° ) (Busx 9)

8.18! 3,022 _ginz? = 400{300 + gj co{BO0 - gj
2 2 2 2

(BIK 10)
8.19: ygin2 2 2 -1= 4s|n[2 +300j3in(%_300j (Brok 11)

8.20:3_ 4gin?q = si.n30 (Brx 13)

sina
8121731z = SINST
sing cos™ a
8.22: co g7 - 3= 005
cosasina

8.23:sirfo—sirfp= cos p — cog a =sin (@ + B)sin @ —p)
8.24:cosa—sirfp=cogp—sirfa =cos @ + p)cos @ —p)

8.25:, > _. 2, _sSin(a+p)sin(B-a)
t -t =
ga-tgh cos’acos’ 3
8.26: g g - corge = 10 * B)sn(5-)
sin“asin” g

8.27:t¢° o — sif a =t a sirf o
8.28:cotdf a — co a = cotd o cog o
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IIpeoOpa3yBanus
1- 41+ cos2a 1-cos2a
cos’2a _ 1-1+cos’2a _ 1- (1+cos2a)(l-cos2a) _ 2 2 _1-4cos’asina

1l.cos2a =

cos2a  cos’a -sin‘a cos’a -sina cos’a -sina cos’a -sina
2.cosna =cos'a—-C2cos?asin®a+C’ cos*asin‘a-...
3.sinna =ncos ™ asina -C2cosasina +C>cos asin’a -...

KBJETO ¢ k = n(n —1)(n - 2)...(n -k + 1) R n(n —1)(n - 2)...(n -k +1)

k! 1.2.3..K
sin45’  sina _ sin45’ cosa + cos45’ sina _ sinl45’ +a 2sin(45° +a
4.1+tga =tg45’ +tga = =+ 2 - = ( ): V2 ( )
cos4s’  cosa cos4s’ cosa J2 cosa
~= cosa
2
HJ fa2
sina _cosa-sina _ cos2a
51-tg’a=1-———= > =
cos’ a cos’ a cos’ a
1+sina +cosa = (1+cosa) +sina = 208 2 + 2sin% cos? = 2cos£[sina+cos£j=2ﬁco£ Qsing+£cos£ =
6. 2 22 2002 T2 202 2 2 2

=242 cos% [sinczrcos45° + cos% sin45°j =22 cos% sin[ozl + 45°j

5

7.sina + cosa =sina + sin| E+a = 2sin a+5 cos’—7=23in a+E £=«f23in a+7—T
2 4 4 4) 2 4

8.sina ++/3cosa = ZE%Sin a+ @cosa] = 2(sin a cos60° + cosa sin 60°)= 2sin (a + 600)

a+90"-3a  a-90+3a

2
10.3cos % —sinZ% =2cos % +cos % —sinzg =1+cosa +cosa =1+2cosa = 4005{30O +%) 005(300 —%)

9.sina + cos3a = sinag + sin(900 - 3a) = 2sin = 25in(450 - a)cos(Za - 450)

11. 4sin2%—1= 2.23in2%—1: 2(1-cosa) -1= 2-2cosa —1=1-2cosa = 4sin(%+30°jsin(%—30°j

sin3a
sina

13.sin3a = 3sina - 4sin’ a < sin3a = sina(3— 4sin a) = 3-4sin*a =

141+sina =sin® L +co L +sin29 =sin? L + co2 2 + 2c0s% sin? = | sin? + cos?
2 2 2 2 2 2 2 2 2

cos’-sin’x _ - co< x _ 1-tg°x

cog+sin’x 1+ sin®x  1+tg

15. cos2x = cos’ X —sin® x =
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X

2tg—

2
16 X X
. : 1+tg*~ 29—
sinx 9 2 9 2

tgx = = =

cosX 2 X 2 X
1-tg°— 1+tg°—
g 2 g 2
X
1+tg® =
g 2

17. (sin x + cos X* 1 = sif x + 2sinx.cosx + cdx — 1 = 1 + 2sinX.cosx — 1 = 2sinX.cosx = sin 2



