Tema:
> Gopmynbl npusegeHus, opmynbl
cnoxeHus. Popmynbl yaBOEHUS.
®opmyibl NOIOBUHHOIO YrAa.



CBOUCTBA YETHOCTU U
HEeMYeTHOCTH
cos(-a)=cos a
yemHas

sin(-a)=-sina
HeyemHasn

3HAKU CUHYCQ U KOCUHYCO

sinal 1y cosally
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Tpuronomerpuueckue GopmyJbl

OcnoBuabie TORIECTBA:
sinffa+cos’a=1 1ga-ciga=1
i cosa
ga= ) cga = ——
cosa sina
2 |
l+1g°a= 1+cigia = ——
sin” &
DopMyJibl CTI0KEHAS:
sin(@ £ f) =sina-cosf+cosa-sin f
cos(a * ff) =cosa - cos f ¥ sina +sin B
[g(a + ﬂ) = M;
| Figa-1gf
ciga-cigf¥1
cg(a  f) = ————
s@f) cigf telga

@opMyJ/ibl KPATHBIX YIJIOB:
sin2a = 2sina@-cosa@  sina-cosa = %sin 2a
cos2a = cos’ @ -sin’ @
cos2a =1-2sin’ &
_2-ga
1-1g'a

cos2a =2cos’ a -1

2
ctgla= crg'a~1
2-cliga

sinda =3sina~4sin’ @  cos3a = 4cos’ @-3cosa

Yga -1g'a
1-3tg’a

Dopmy.bl 0JIOBHHHBIX YI/IOB:

1g3a = cigda =

3etg’a -1

. a
2sm’5 =] =cosa 2cos’5 =] +cosa

; . a a -
1£sina = (sin—*cos—)’ 1g’£=' pag
2 2 2 l+cosa
a sin @ 1 -cos a
'g"'= = -
2 l+cosa sin &

cg'a -3elga

TPUTOHOMETPUS

TMpn ucnomm3osamm Gopmyn, cosepraumx Ig u cig,
neobxoaumo yursmars 0713, aenoft # npanoit wac-

Teit dopmya.

DopmyJ/ibl CyMMBI:
sina+sinﬂ=25ina—;£cosg-;—q
sina —sin ff = 2c0s 222 ﬁ i ﬂ
2 Ty
COS & + €08 B = 200§ ——tm +ﬂ a;ﬂ
cosa—cosﬂ=—25in#sin-a;—‘6
[gai{gﬂ=w
cosacos ff
ctgaiclgﬂ:s—!n-(ﬂ,ﬂ
sinasin B
tcos(a ¥ )
1gategf = ——=
gateigh cosasin g

®opMy.IbI IPOH3BEICHHS:

sinasin ff = %(oos(a = f) -cos(a + f3))
cosacos i = %(cos(a = ) +cos(a + f5))
sinacos ff = -;-(sin(a - B) +sin(a + )

Boipaxenne pynkumii qepes tggz—

2% 1-1g®)
Sin@ =
l+1g (cy) “lesg (fy)
&)

RERCA)

OGpaTHbIe TPHrOHOMETPHYCCKHE Gy HKIHMI:
sin(arcsina) = a, ae[-1]] cos(arccosa)=a, ael-1]

arcsin(sina) =a, ge [- i 5]

arccos(cosa)=a, ae|0x
i3 ) [0:7]

ig(arciga)=a, aeR ctg(arccrga)=a, acR

nn

arcig(iga)=a, ae (—-2- E)
YeTHOCTH TPHIOHOMETP-KHX M 00paTHOTPHI-HX QyHKIHIi:
1. yernas; cos(=x) = cosx, f(=x)= f(x)
2. obwero Bupa: arccos(=x) = x —arccos x

arcctg(-x) = & - arceigx
3. nevernnie: octanbhbie, f(=x)=~f(x)
Peiirunr yraos,

1. Tabanansie: 30, 45, 180, 120, 210, 330...(¢-nu1 npuseaenus)
2. uepes 15: 15=45-30, 105 = 60+ 45,...(hopMysl crokeHns)
3. opunaxossie: 17, @, ...(OCHOBHBIC TOKIECTBA)

arcetg(ciga)=a, a€(0;7)

4. xparawe: 17,34, 2a, a,% ...(KPaTHBIX ¥ NONOBUHHBIX YI/10B)

5. cymma wan pasuocrs Tabawanan: 127+ 53 = 180, 93 -3'=90,
2+ 58=60, 35-5=30 (PpopMy/isl NPHBEACHHA, CYMMbI, IPOH3BE-
JICHHA, CIIOKEHHA)

6. npon3soabhbie: a v B; 5 u 2 (opMyasl CYMMBI, NIPOM3BENCHHA,
CIIOKEHHA)




OOPMY/Ibl MPUBEAEHNA

sin(-o)=-sino.
cos(-a)= cosa
tg(-o)=-tgo

ctg(-o)=-citgo

[IponcxoaunT OT CUMMETPUUN N NEPUOLNYHOCTU ABUXKEHUS
TOYKM MO OKPYXHOCTU. PopMynamm nprBeSeHNs Ha3biBatoT
bopmMybl, C NOMOLLbIO KOTOPbIX 3HAYEHUS
TPUrOHOMETPUYECKMX QYHKLUN apryMeHTOB
(Tt/2z0), (TTx0), (2Tx00), (3TT/2+00)

— BbIPAXaloTCA Yepes 3HayeHus sin o, cos a, tg a, ctg o.

TABINVLUA NPUBEAEHWA TPUTOHOMETPUYECKUX ©OYHKLIMA

"

37 b 37

3 5-}-(‘: T+ T-;-a—-o T—Q — — @27 —a

2

sm!3 COSQx —sina —cosa| cosa | sinay | —COSQ¥ — sin av

008;3 —sinal—cosal sina | sina |—cosal —sin a cosa

tg;ﬂ —ct“a tga —cliga ctga ——t.ga ctiga | tga
ctg,3 ~tga ctga —tga | tga |—ctga tga | ctga




NMnPHUAMEP

bl:

tg (—960°)
ctg (—960°) = 1/tg (—960°) = —1/)/3.

sin150° = sin(180° — 30°) =sin30° = 0,5
sin (—960°) = sin [360°.(—3) + 120°] = sin 120° =
= sin (90° 4- 30°) =cos 30° =}/ 3 /2,
cos (—960°) = cos [360°-(—3) 4 120°] = cos 120° =
= ¢0s (90° 4- 30°) = — sin 30° = —1/,,
sin (—960°)

Vie

cos (—960°)

— 1/2

V3,

Oyvruua/yron  |m2-a |m2+a |wm-a m+a Jn/2-a |3nf2+a |2w-a 2 + A
sin Cos a Cos a sin a —-sina | —cosa | —cosa —-sina sin a
cos sin a —-sina | —cosa | —cosa | —-sina sin @ cos a Cos a
tg ctg o -ctg a -tga tg a ctg a -ctga -tg a tg a
ctg tg o —-tg a —-ctg a ctg a tg a -tga - ctg a ctg a

Oyvrunalyrone® |90°-a |90°+a |180°-a |180° +a |270°-a |270°+a |360°-a |360° +a

o




cosda ///“
. 7o
sin (- 330°) = - sin 330°;

sin (- 330°) = - sin 330° = - sin ( 360° - 30°);

360° =21 = HauMeHOBaHHWEe QYHKIUU COXpaAHSEM;
330° =360° - 30° — aprymeHT IV 4eTBepTH;

- sin (360° - 30°) =~ ( -sin 30°) = - (_%) = %;

OTtBerT: sin ( -330°) =%.




YI'OJl HE 90. HE 180, HE 270, HE
360
Sz'n(d' -+ ,6) = sin o« cos [ tcoso sin 3
sin(oc— f3) = sin o cos f3— cosce sin f3
cos(ax +f3) = cos o cos [3— sin o sin f3
cos(ax—f3) = cos o cos [+ sin o sin 3

fcax + 1
g(ax + p) = 1‘?_"_ rgaZ’]BB

igox — 1
g — B =-= 2/
1 + tgaxtgf3

ctga -ctg ff — 1
citg [ + clg &
ciga -ctg 3 + 1
citg B — clig &

cig(x + f) =

ctg (¢ — f) =




[NTPUMEPDI:

sin 75° = sin (45° + 30°) = sin 45° - cos 30° + cos 45° - sin 30° =

=\/§_\/§+\/_ 1 J_ \/_ \/-+~/_
2 2 2

2

cos 75° = cos (45° + 30°) = cos 45° - cos 30° — sin 45° - sin 30° =
V2 3 2 1 Y6 V2 Je-42

-2 0 2 2 27 4 4 ~ 4
Omeem: sin 75° = JEZJE, cos 75° = ‘/6;‘/5

) L tg45° + tg 30°

1+£ 3+J_

3
1_q1.¥8

3
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OCHOBHbIE TPUTOHOMETPAN4YECKWUE

1) sin’ @ +cos” a =1

Sin o
2) tga =
COS X

cos o
3) ctgor = —
sin o

4) tgo -ctgor =1

1
5) =itg o ¥1
cos’ a

1

2

6) =
SiInn &

=ctg’a +1

TOXAECTBA

’ Haiioume cosa, tga, ctga, eciu SIn =
Pewienue

sing = —

12 o .

144

\/169 144
169

13
cosa =+1-sin a-}l —ij

12 5 12.
ta:sma 12 _:_l/j_

13 13 )/3

5 :

J

CoOSx

3
cose S5 12 5 513 i

cliga = — = ———
B% = sing 13 13 yél

5

L Omeem: wsw—r g :“4 clgor = —.

3 12

\/25 5
= -,
169 13




SIN2¢ = 281N & COS &

2 2

COS2¢¥ =COS“g—sin“a
cos2a =2cos? a—1

cos2a=1-2sin g

Ig2a = Ztg?
1-tg e
ctgla—1
1g 2 =
e ctg o

YIJIOB

(KPATHbLIX YIJIOB)

C 1 + sin 2x
[IPUMEP 1: CoxpaTtuTk ApoOL — 5

1+sin2x (cos x + sin x)°
cos 2x cos’x —sinx

~ (cos x + sin x)* _cosx +sinx
~ (cosx + sin x)(cosx - sinx) ~ cosx —sinx '’

1) sin3a =3sina —4sin’ a

2) cos3a =4cos’ o —3cosa

a8
%) 636 = 3tgo t‘? o
1-37g"x
3
4} eroBr= ctg”a —3ctga

3ctg’a —1

IHHPUMEP 2:

g B _ s a2 T _
Boraucaurp: C€05° g — SI" g =




