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Jlanmit po3ziiJ MicTUTE BCi BUIM 3aBJaHb IT0 TPUTOHOMETPIl.
B koxuOMy naparpadi facThes aHAJNI3 XapaKTepHMX BIPaB, a
micaA 1[bOr0 — BIpPAaBM JJIA CaMOCTIAHOTO PO3B'A3aHHA 3
BimoBinAMy i BKaziBKaMm.

ABTOpYM 3BEpTAIOTH yBary YMTAadYa HA T€, L0 PY PO3B'A3y-
BaHHI piBHAHL i cMcTeM piBHAHBL ¢dopMa 3amucy Biamoime
HeonHO3Ha4yHa. O/iHa i TaX BiANOBI/Ab, OepKaHa TPy PO3B'A-
3yBaHHI DIBHAHHA, Moxke OyTy 3ammcaHa NO-pizHOMY, Ha-
DPUKJIAJ:

[t
11:——, fei,

n)i§+nn.nez‘ 8) 4l
I:%, lez,

n, mk
F P B M
) 7 €7,

IIpo Te, Ik NepeBipUTH i€HTMHYHICTL OUX BiANOBifeH, -
Tad JII3HAETHCHA 1PV BYBYEeHH] TeMy “Po3B’A3yBaHHA TPUTOHO-
MeTpMYHNMX PiBHAHL"

Hacnpaszi nanuit po3fiiyl € MPaKTUKYMOM pO3B'SA3yBaHHA
3a71a9 110 TPUTOHOMeTPii.

NlepeTBOPEHHA BUPa3iB 3 TPUFOHOMETRHYHUMM BYHKUIAMK

Mpuxaag 2.1. CnipoctuTyt BUpas

sin’ o —sin® B

cos® acos’ B
Po3zs'azanns. [loninusiuy BMpas ODOWIEHHO, OEPKAMO

tg'a sec’ p—tg’p sec’ a,

3pimkn  tg’a (1+ tg’p)—tg’p (1 + tg’a) = tg’a —tg’p.
Bianosins: tg' a-—tg’p
Tpuxaaz 2.2. CipoctuTy BUpas

1pu 180° < a < 270°.
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Pozg'azanns.

= 2(l—cosu)+2(1+cosu)= g 2
1—cos’ a sina |sinal
TIpn 180° < @ <270° sin a <0, Tomy
S Se a2
|sin of sina’
Bignosigs: — ,2 =
sin o

Hpuknag 2.3. CnpocTuTy Bupas

i} dl
= =
[ cos’ a [ sin® @
Pozs'azaunn.|1— lz [1 —— lz ]:
cos” a sin” a

=(1-sec’ a)(1—cosec’ a)=(—tg’ a)(~ctg’ a)=1.
BigmitTumo, mo BMXiZHMIH BMpa3s BU3HAYEHMH mpu
sin a cos a =0, To6T0 Tpy o = 90° n.
Bignosigs: lupua=90°n,ncZ.
Tpuknax 2.4. CnpoeTuTy Bupas

1 +sina 1 —sina
e e I e
1-sina 1+sina

npu 180° < a < 270°.
Posglzsanns. jLreme | [1-sina
1-sina 1+sina

tga= seca=
cosa cos o
cosa

ctgo=—— cosec o = —
sina sin a

tga-ctga=1 1+tg* a=sec* a

sin® a+cos® a=1 1+ ctg® a =cosec’ a
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Tlpuxaag 2.428. Pozs'a3aTu piBHAHAA
z
2tg =
—LI —y' —4y+5.
1+tg® 5

Posg'szauns. 1 cnoci6. Tpn x=n+2kn, keZ pisHAHEA
MOZKHa 3alMcaT y BUIIsAZI sin & = (y — 2)* + 1. Onisnmo nisy i
NPABYIO YACTUHU PiBHAHHS:
sinz<1(y—-2F+1>1
Orxke, piBHAHHEA Gysie MaTH PO3B'A3KM TIMBKY 1P BUKO-
HaHHI yMOBU

sinx=1,

(y¥y-20+1=1,
3BLIKY

z:§+2nk, keZ,

y=2.

Bignosigs: 1=g+2nk,kez,y:z

II enocib. Ockinbkn AiBa wacTuHa PIBHAHHS NpPH
x=n+2kn, keZ, gopiBHIOE sinx, naHe PIBHAHHA MOXHA
3arMcaT! y BULTSAL Y — 4y + (5 — sin &) =0, i posrasHEMO f0T0
SIK KBaJipaTHe BiJHOCHO Y.
JlaHe piBHAHHA Ma6 KOpeHi i3 THX i TINLKY THX SHAYeHb X,
TIPM AKYX JIMCKPUMiHAHT
D=sinxz—-12>0.
3sinen BunauBae, mo sin x = 1. Toxi

r:g+21m,neZ,y=Z

Hpuxnan 2.429. Po3p's3aTu piBHAEHA

r—ana'

e
sin -+ 2 cos
4

Po3zs'szanus. OLiHUMO JBY YacTUHY PiBHAHHA:
T = 2n <3,

sin%gliZcos
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189

(1+ sin ) - (1—sin o)
1-sin® a 1-sin*a
+

(1+ sin a)® (1 - sin a)*

cos® a st

_P+singl 5 L —sin o
" cosaf |cosa|

Bpaxosyioun, 110 1+ sin a >0 i 1—sin a >0, maemo:
l+sinal l—sinal 1+sina+1-sina

|cos af |cos al |cos a|
IIpn 180° < a <270° cos a < 0, Tomy
P 5D
|cos d] cosa’
: fre e 2
Biagnosias: oh
Bnpasu

Cripoctury Bupasu:
2.5.(sin a +cos a)* + (sin a —cos o)’
2.6.sin* o« —cos’ a — sin* a + cos® a.
tga  ctg’a—1
1—tg* o cga
S e au R
1+tg* 20 1+ctg® 20

2.7

2 2
o —cos

2.10. M

* sin® a sin® B

cos’ o

Feiga 1+tga

2 R
—tg" a—sin® a.
a

—ctg® o.—cos® a.
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2.14.cos* o —cos® o + sin* @+ 2sin® acos® a.
si —tg'a

“cos” o—ctg’ o

2.16. (tg o + ctg o) — (tg @ —ctg a)’.

2.17. COS‘Q COS-u 5
l1-sina 1l+sina

2.15.

sin a sin a
l—-cosa  l+cosa

2.19. (ctg o + 1) + (ctg o« — 1.

\ ,1 +cosa 1 —cosa
_ 90° 180°.
@ 1—cos o 1+cosa i et

RoBeieHHA TOTOXKHOCTER

2.18.

HNpukxag 2.21. JoBecTy TOTOXKHICTE
ctgba —tg2a  tg2u
ctg2a —tgbo  tghu’

ctgba —tg2a

ctg2a —tgba

Posg'szanna.

1-tg2atgba 1-tg2algba _1g2u
tg 5a 1 1g 2a tgba'

1110 ¥ morpibHo 6yio foBecTH.

Mpuknax 2.22. JloBecT TOTOKHICTE
2cos’ z+sinx -3 _ 29’ x+1
2sin®z+cos’x -3 2+1g°x

+sin’ x
x+cos’ x —

2co:
2sin

Pozs'azauns.

7

_ 2cos® x + sin* x —3(sin® 2 +cos’ ) _
2sin® & 4 cos® x — 3 (sin” x + cos” x)

_—2sin*x—cos*x _ 2sin” x+cos’x
—2cos’ z—sinx 2Zcos'x +sin’a’
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TToAinMBIIA TIOYNEHHO YMCENBHUK | 3HAMEHHMK Ha cos’T,
MaeMo:

2cos’ t+sin‘x  2+tg’x
1110 # moTpibHo HyJio soBectn. JloBe/ieHa TOTOXKHICTh CITpaBesi-
JIMBa [pin cos x = 0, TobTo npmzx§+ nn,ne.

Ipurnag 2.23. loBecTn TOTOXRHICTL
3(sin® @+ cos' a)— 2 (sin’ a + cos’ a)=1.

Poss'ssanns. Posxsnapim sin® o+ cos® o Ha MHONKHUKY (K
cymy KybiB), 3HaxX0MM0

3(sin® a + cos’ @)—2(sin® a + cos® a)=

=3(sin* o+ cos® ) -

—2(sin® « + cos* a)(sin’ o — sin® a cos* a + cos* a)=

=3sin® a+3cos’ a - 2sin' o+

+2sin® acos® o —2cos' a=

=sin’ o+ 2sin® acos’ o +cos' a=

=(sin® a+cos® a) =1,
1110 ¥ noTpibro Hyao norecTu.

Bnpasu
JloBecTH TOTOXKRHOCTI:
2.24.(1+tg’ a)cos’ a=1.
2.25.(1—cos’ a)(1+ tg’ a)=tg” a.

2261
sin o

—sina=cosactg a.

2.2.1.1— sina _ cosa
cos a 1+ sin a
Scosa—-4_3+5sina

2.28. S,
3-5sina 4+5cosa

2.29. ctg® a —cos’ a

% otz @
tg" a—sin’ a
ind 3

2.30. sin (.x+cos o _
1-sinacosa

sin o + cos a.
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2.31 sin o coso 1
“T1tctga  1+tga sino+coso
233, sin’ a—cos’ a
"™ 1+sinocosa
2.33.s‘i.na—cosa=tgu—1A
sinotcosa tga+l
3.4 CoSCiEE
ctga+ seca
235 8%
tgo+otga
2.36. S8 +1
tga+1
231thu+ctg3B=tg20
ctg20+tg3p  tg3p’
238 sin® o cos® o =
sec*a—1 cosec’a—1

=sina—coso.

=sin o
=sin* o

=ctgo.

23 2cos® o —3sin* a+3
T 2sin a—3cos’ a4 3
2.40.1+ sin o+ cos ot +tg o =(1+ cos o) (1 + tg o).
2.41. (1+ sin o) (1+ cos &) =(sin o+ tg a)(cos o + ctg o).
2.42.sin’ a +cos® o =1-3sin* acos’® a.
2.43. sin’ o (1+ ctg o) + cos® o (1+ tg o) = sin o + cos o
2.44.ctg o.— sec acosec o (1 -2 sin® a)=tg o
sin* o+ cos’ a
245My 50O 108 O
sin® accos® a
1 _(=tg? o _
4sin acos’ o  4tgla

=ctg’ a.

=sec” ocosec” o

2.46.

2.47. cos o (cosec o — sec o) +

+ sin o (sec 0.+ cosec o) = Sec o Cosec O.
2.48.sin o, (2 cosec o+ ctg ) (cosec o — 2 ctg o) =2sin o - Jetg a.
cos o.tg” o

2.49.1+
1+cosa

=sec o.

2.50.sin® &+ cos® o + 4 sin® cccos® =1+ 2sin’ accos’ o
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2.51.(sin" o + cos” & — 1)" 4 27 sin® o.cos® o =0.
2.52. (sin o+ cosec @) | (cos o+ sec @)t —
-(tg’ atetg’ o)="7
2.53.1g" acosec” o —cosec o sec o + ctg” o sec’ o=
=tg’ a+ctg’ o

CniBRigHOWEHHA
MiX TOUrOHOMETRUYRUMM HYHKUIAMW DJAHOTO apryMENTY

Tpuknajx 2.54. ctg o~ 4. 180° < @ <270°. Haittu sin «, cos o,
tg o, sec @, cosec 0.
1 1
Po3g'sz At e
038'R3aNUNI. LG O e
Bpaxosyioun, 1o 180° < o < 270° Mmaemo:

coseca—— /1 4 ctg* a=—1+16=—17;

: PRy )

e Wi

R 1 4
€os oL = sin tx—lgu:—ﬁ-‘l:fﬁ;

sec o = Q

o

BUPasUTH depes tgel.

Tpuxnan 2.55. —

3cos” o~ 4sin* o

2 _ 2sin® o +2cos’ o

3cos’a - 4sin’ o 3cos’ a—4sin’ a

1 TIOWJIEHHO MCENLHIK | SHAMEHHMK OJlepKaHoro Apoby Ha
€OS” O, OflePIKYEMO:

2cos” a4 2sin” a2+ 24

3cos® o~ 4sin* o 3-4tgia

Poszg'szanns. . Ioginus-

Bnpasu
2.56. 3uaioum, 110 sin o = m, 3HaATH cos o, tg o, ctg o, seca,
cosec o.
2.57. 3naloun, 110 sec o= p, 3HAUTH sin @, cosa, tga, ctga,
cosec o.
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2.58. 3a mamuM 3HaueHHAM onHici i3 TPUTOHOMETPHYHUX
chyHRII | iHTepBaJly, B AKOMY 3HAXOAMTHCS O, 3HANTH 3HAYCH-
HA IHIMX PyHKILT:

a)cosu=—1—2,90°<u< 180°%
13
6) sinu:—§,1.5n<a<2m

3B n
s)ctgaf—ﬁ,§<a<n;

2)tga=—3 —g<a<0.
i el A BMpasuTH Yepes ctg o.

beos® a—csin® a
2.60. OGumcsrTH M,
csina—dcosa
AKIO:  a) tg a=206)ctgoa=—3.
2.61.3sin’ o.— 4 cos® o BupacuTH yepes:
a) sin a; 6) cos .
2.2 0ctga+ btga

£ BUPa3UTH depes:
cetgo—dtga E e

a) tg o; 6) etg o

Pizni zadavi
Tpukaan 2.63. tg o+ ctg 0. = A. 3uaiitun

' tg* ot + sec acosec o + etg* o

Poss'asauns. A* =(tg o + ctg o) —tg* 0+ 2+ cig® o,

3BigkMtg’ a+ctg’ a =A% -2

sina  coso
cosa  sinao

lla.rsi Maemo: A =tg o+ ctg o=

C
SO CNCRENR - oot
cos o sin o Sin xcos o

Tomi Mas;mu,tg2 o+ sec acosec o + ctg" o=
=(tg® c+ ctg® o) + sec ccosec o= A* — 24 A,
Bignopins: A*4+A-2
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TIpuxaag 2.64. sin o + cos o. = m. 3uaiity sin® o + cos® on
Posg'azannn. sin® o+ cos® o=
=(sin &+ cos® a)(sin* o — sin® o.cos* 0.+ cos' o) =
=sin’ & - sin® acos® o+ cos* a=
=(sin® .+ cos* a)’ — 3sin® o cos® o=
=1-3sin® oicos® o
JHauti macmo: ~
m’ =(sin o} cos a)* =sin® ot + 2 sin ot cos o + cos® o =
=1+ 2sin acos o,

3BifIKK Sin ol cos o=

Tenep oaepxyemo: 1 — 3 sin” a.cos® o=

2 1) 1+6m? —3m*
CId 4 g
1+ 6m* —3m'
——

Ipukaan 2.65. BUKIOYMTH KYT 0 i3 cycTeMu piBHSHE

=1-3

Binnompian:

g’ o+ ctg’ a=m,

sin a.cos o =1n.

tg® a+etg’ a+2=m+2,

Po3sg'sizanns. 2
Sin 0Lcos o= n,

(tgo+ctga) =m+2

sin’ acos® a=n?,
“ 1
=m+2 =m+2,

sin o 4 cosa =
sin® oteos® o

coso  sina

o2 2 2 Ted s
sin® acos® a=n®, sin” o.cos® o.=n,

m+2

OpepaxKana pisHicTs M :Ali —2 ¢ HeoOXiJIHOIO YMOBOIO st
n

TOr0, 1106 BUXijiHA ceTeMA PiBHAHL MAJia PO3B'S3KH BIJ(HOCHO O
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Bnpaesu
2.66. Bizjomo, 1110 sin o+ cos a = p. SHaiTn:

a) sin w.cos o 8) sin” @ + cos®
6) sin o —cos o 2) sin’ o 4 cos’ o
2.67. Bigomo, 1o tg o + ctg o= p. 3naiimn:
a)tg® o +ctg’ o a)tg’ utetg’ o
6)tg o —ctg o; 2)tg’ o —ctg’ o

BukmounTy o i3 cucTeMy pPiBHAHL:

sin o+ cos ot =m,

sin o —cos o =n.

tgatetgo=m,

tg* o +ctg’ a=mn. 2

2.68.

2.69.

i 3
sin® o+ cos’ a=n,
20 O b
Sin o+ cos a=m.
A 1 4

sin® o0 —cos® a=n,
2713 5
sin o+ cos oL =m.

2% s:m‘u+cos‘a=p,
sin o+ cos a=m.
sin® o+ cos® =1,
" sin o+ cos o =m.
tg* a+ctg® a=n,
s tg ot ctgo=m.
tg® o —ctg' a=n,
# tg o +ctgaa=m.
¢ [tg* o+ ctg’ a=a,
“ltg? atetg? a=y.
Scosec o=,
detga=y.
cosec o —sin o =,
SECU,—COS(X:!/.

2.77.

2.78.
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Bukarounty o i B i3 cucremy piBHAHD:
xsin® @+ ycos® a=1,

2.79.{y sin" B+ x cos’ B=1,
ztgo=ytgh
xcoso+ ysinP—a,

2.80.{xsinB - ycosa=>b,

(® + ¥*)(sin® & + cos® B)=2ab.

Iapuicmy mpuzonosmempunnur Gynxyii
Hpuknan 2.81. JNocninutu dyaruino f(x)=sin (cosx) Ha
MapHiCThb.

Pozs'sizanun. f(—z) = sin (cos (—x)) = sin (cos x),

f=x) = f(x).
Bignosianb: PyHKIIA € HapHOIO.
Hpuxaag 2.82. locaigntu pyHRIiO

fa) =2 Hnx _gi-sne
Ha MapHiCTh.
Posg'saanita, f(=x)=2* ) _gl-snGxl_
ol sne _glesinx__ (glisinz _gl-sinz)
J-x)=— f(=).

BiagnoBink: ®yHKIIA € HENAPHOK.

DNosigkoBni Bigain

@yHkuin y = f(x) Ha3MBaETHCA NAPHOIO, AKLIO PAZOM 3 KOXHHM 3HE-
YEHHAM 3MIHHOI X i3 06N1acTi BusHaveHHs f 3Ha4YeHHA — X TeX BXOgNTb B
061acTb BU3HaYeHHS AaHOI (hyHKUIT | NPK LbOMY BUKOHYETLCA PIBHICTb!
f(x) =f(=x).

DyHKuUiA y = f(x) HasMBacTLCA HEeMapHOIO, KLU0 Pa3oM 3 KOXHUM
3HaYeHHAM 3MIHHOI X i3 06nacTi BU3HaYeHHRA [ 3Ha4eHHH — X TEX BXOANTL
B 06AaCTb BU3HAYEHHS Uici (hyHKWIT | NPy UbOMY BUKOHYETHCRA PIBHICTS:
1= x) =~ f(x)

13 WeCTH TPUroHOMETPUIHUX (PYHKLIINA, KOCUHYC | CeKaHe — napHi, a
HenapHi, Tob6T0
sin (—a) = - sin a, cos(- o) =cos a, 1g () =-tg o, clg (- o) =—clg e,

sec (- a) = sec o, cosec (- o) = —cosec a.

iHwi
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Bnpasu

Bussauuty, AKi 3 BKazaHUX (GyHKUIH € napHUMY, SKi — He-
TapHMMM, 2 AKi He € Hi IapHUMM, Hi HelTapHUMH.

28%.y=tgxtctgx. 2.87.y=tg(ctg x)
5 1
2.84.y= x cos x| 2.88.y= -
y=|sin | Y
2.85.y=|sin z —cos x| 2lpg. g SO
Tz+igx

2.86. y —cos(sin ).

DopMy nK 3BEBHHA

Hpuxnax 2.90. TpuronomerpirsHy dyHKILio cos 432° sBecty 710
HalMEHIIOro I0IATHBOTO 2pryMeHTa.
Poze'szanus. cos432° =cos(360° + 72°)=cos 72° =

=cos (90° — 18°)=sin 18°.
Hpuxnag 2.91. O6umcmamy

tg 40° tg 41°tg 39°-...-tg 50°
Posg'szannn. tg40°1g50°=

—1g 40° tg (90° — 40°) = tg 40° ctg 40° =1.

DopMynamH IBe[eHHA Ha3nBAIOTLCH (HOPMYNH, AKI BUPAXEIOTh
TRUTOHOME TPNYHI (OYHKUIT BIf 8prymMenTiB — o, — + o, n+m—" + o, 21+
vepea cyHkuil BIR aprymexTa o, ge o — ROBiNbHe ﬁaonycnwe)
3HaYEHHS apryMeHTa.

[Tpyn KopucTyBaHHI hopMynami IBefeHHA MOXHa BUKOPHCTOBYBa-
™ Npasusno:

ﬂx'mo KYT TPHIrOHOMETPHYHOT GhyHKUIT, AKY NOTPIGHO 3BECTH, Mac
BUMAR =+, 2r+a, TO HaaBa ByHKYIl, Wo 3BOANTLCA, He MIHAETLCRA;
AKWO apryMeHT (byHKUIT, WO IBOANTECA Mae BHG ;1 o %’5 +0, T0
Ha3Ba GhyHKUIT, WO 3BOAMTLCH, IMIHIOETLCA: CHHYC MepeXoamTh B
KOCHHYC | HABNaKM, TAHrEHC NEPeXOAHUTE B KOTAHIeHC i HaBNaKH.

BHak B nipasit 4acTHHI hopPMy M IBEAEHHA 3851 XMTh Bifg TO0, AKMI
3HaK Mae GhyHKUIR, LU0 3BOANTHCA, B laHii YBepTI.
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Amnanoriuso tg 41°tg 49° =
—tg 41°tg (90° — 41°) =tg 41°ctg 41° =1
Tomy tg 40°tg 41°-...-tg 45°....-tg 50° =1
Bignomigs: 1.
Mpuknan 2.92. A, B,C — KyTM TPUKYTHHMKA. JTlosecTH, 0
sin(B+ C)=sin A.
Posa'szanns. 3a ywmopolo A+ B+C=180° 3Bigku
A=180° — (B + C). Toni
sin A =sin (180° — (B+ C))=sin (B+C),
110 # norpibHo GyIo oBECTH.

Bnpasu
Jlany TpuroHOMeTpHYHY (GYHKIO 3BeCTH A0 HAMEHIIIOro

JONIaTHLOTO apryMeHTy [0 <a< % 5

2.93. sin 547°. 2.99. tg815°

2.94. ctg 1024°. 2.100. sin (ot — 3n).
2.95.1g (- 1354°). 2.101. cos [%" - oz],

: o 3
2.96. sin (~ 934°). 2.102.tg (T § a]_
o 5m .

2.97.ctg (-3984°). 2.103.sin % o],
2.98. cos (— 1412°). 2.104.cos[11~‘%].

CnipoctuTty BUpas:
2.105.tg (360° — &) + ctg (270° — ) +
+tg (180° — o) + etg (90° — o).

2.106. sin[g+u]+cos(n+ﬂ)+tg %—Q]Jrctg(h‘u).

2.107. sin o. — sin (ot —90°) — sin (ot —180°) —
— sin (o —270°) — sin (ot — 360°).
2.108. cos (o + 45°) + cos (ot + 135° ) 4
“ AT EA
4-cos (. + 225°) + cos (ot + 315°). ones A
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2.109.

2.110.

2.111.

2.112.

2.113.

2.114.

sin (90° + o) sin (180° — o) x

X (tg (180°-+ a1} -+ tg (270° — o))

sin [a = '125] sin[ﬂ + %] — sin*(o— m) sin®(o + M) —
3n

— cos® (o + m)cos® [a - E]’

sin 20° cos 70° + sin® 110° cos® 250° +

+ sin* 290° cos® 340°.

(sin 75° + sin 100° )(sin 260° — sin 285°) +
+ (sin 165° +.sin 190° )(cos 75° — cos 100°).

5 i 3n
l—sm(:r—ZK)cos[:r— E]—
—tg(n—x)tg [%— :r]~2cos" (n+ )
sin® (n—x) + tg* (n— x)tg* [%“f J']+

+ sin l;+a:]cos(1'—2n).

Tpuknag 2.115. Bupasury sin (o + B+ y) 1epes TpuroHoMer-

puHHL

ynxnii kyris o, B 7.

. Posg'ssanusn. sin(a+ B+ y)=sin(a+ B+7y)=

Bian

=sin o.cos(B+ )+ cos asin B+ )=

=sin a(cosPcos y— sin fsin y)+

+ cos o (sin Bcos y+ cos P sin y) =

=sin a.cosBeos y— sin wsin Bsin y+

+ cos o sin Beos Y+ cos wcosBsin y.
oBifgb: sin(a+ P+ y)=sinccosPcosy-

.

— sin o sin Bsin y+ cos asin Beos y + cos o.cos Bsin .
Hpuxnan 2.116. BuksnouwnTy o i3 cucreMu piBHAHL

tg{o+x)=m,
tg(y—o)=n.
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Pozg'ssannsn. tg(x+ y)=tglla+x)+(y—a)l=
_tglo+x)+tgly—a)  m+n
Tl-tgle+a)tgly—o) 1—mn

m+n

1-mn’

Bianosine: tglr+y)=

Tlpukaan 2.117. Bigomo, mo tga:%, th:%; ou B — rocrpi
momaTHi KyTy. loBecTn, 1110 0. + B:g.

2+3
tga+tgB _ 577 _2'9,2971

P 1, 5 - = TR T S
038'R3anns. tg (o -+ B) T-tgotgh | 23 35 35
57

2 n - .
3Bigcu BuIMBaE, 110 ()H-f,'t:Z ( OCKIJIBKU 0<u<g i

0 =)
<B<2

Ipuknan 2.118. TanreHcyu TPhOX TOCTPUX KYTiB BiANOBIfHO
piBHI % é i % JlosecTy, 1110 NepLIMi KYT JOPiBHIOE cyMi
ABOX iHIIMX.

Po3zs'azaunsn. Hexaiitg o :%' tgB=

1
tgB+tgy _ 5

Toxi tg B+ )= =
B V=1 ighigy 1

‘Ockinbky Ky 0, B, Y — rocTpi, To i3 piBHOCTI tg (B + Y)=tg &
BUTLIMBAE, 1110 B+ Y= @, 1110 i 1oTpi6HO GyJI0 NoBecTH.

RosinkoBu# eigain
sin (o = ) = sin & cos B + cos o sin B;
cos (o ) = cos o cos B £ sin o sin B;

LS
fafe=Ri= 1rlgatgh '
dale iB):clgccc!g[}:ﬂ

cigfptctga *
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Bnpasu
O6uncamTH:
2.119. sin 12° cos 18° + cos 12° sin 18°.
2.120. sin 65° cos 55° + cos 65° sin 55°.

2,121, %98 10° cos 20° — sin 20° sin 10°
" sin11°cos 19° + cos 11° sin 19°
ctg 80° + ctg 40°
212298 o
2.123.¢t2 40°ctg20°—1

tg 70° + tg 50°
Cnpoc’ru'm BUpasu:

-+ sin

2oL __u_ﬁ

+cos7—n sin ﬂr
L 30

cos 18° cos 28° + cos 108° sin 208°
" sin 34° sin 146° + sin 236° sin 304°
sin (o + B) — sin Beos o
" sin (a.—B)+ sin Bcos o’
cos (0. + B)+ sin asin B
“cos(o—P)—sinasinB
sin (45° + o) —cos (45° 4 o)
"sin (45° + @)+ cos (45° + @)’
1-+tgot
2.120. 7L ELE ‘gmgg
2.130. sin 20.ctg o — cos 20.
2.131.'sin 20.tg 0.+ cos 20
2.132. sin 20° + 2 sin 40° — sin 100°.
2.133.cos 10° —2cos 50° —cos 70°.
JloBecTH TOTOKHOCT]:
2.134. sin (o + P) sin (o — B)=sin® o — sin® B.

2.125

2.126

2.128.

2.135.cos” o —cos (60° + ) cos (60° — a) :%.
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2.136. % sin® o+ sin [E+ o

sin{®— a| =2 cos* o
4 2

2.137. ctg 0. — ctg 20. = cosec 20
2.138.1+ tg o tg 200 =sec 2a.

sin (¢ —B)+2cosasinp
Edss 2 cos o cos B—cos (. — B) =te(mEhE

V2 cos 0. — 2 cos (45° + o)

ey (45° + 0) —+2 sin & TRk

2.141. M:Jﬁdg o
2cos (30° — @) — V3 cosa
e

2.142. —————ctga.
l+tgla4 2]

®yHKuii NoNBIAKOT0 | NONOBMHHOTO apryMenTa

Tpuknaj 2.143. Cipoctutn Bupas
1-8sin® ocos® a.
Po3ze'szanns.1—8sin® acos” o=
=1-2-4sin® acos® o =1— (1 — cos 40) =cos 40.
Bignmoriae: cos4da a

2
Mpuknajy 2.144. CnpocTuTi BUpas H#.
1+tg" a
_sin*a
2 z
Poag'sizanns. %:%gz_a = C_?Szl.! =
+tgia ) sinta
cos o
cos® o —sin® o
=——F—————=cos20.

cos® o+ sin® o
Biamosizs: cos2o.
TlomiTHMO, 1[0 TIePEeTBOPEHHSA MaloTh CHJIy Tpyu cos o =0,
TobTO npuu:ng m,neL.
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Hpnknag 2.145. JloBecTH TOTOXHEICTL
1 —cos 20 + sin 20

T =tg o
1+cos20 +sin2a S

1-—cos20 + sin2a 2

in® o+ 2sinacoso
1+cos2a + sin2o  2cos* o+ 2sinacosa

Posg'asanus.

_ 2sin o (sin @+ cos o) “tga,
2cos o (cos e+ sin o) g
1o i noTpi6o Gyso fosecTn.
Hpuxnap 2.146. JloBecTy ToToMRHICTE
sin 30 cos3a 49
sino.  coso

Posg'azauns. [Tepermitiemo pisnicrs ¥ BUrAAIL
sin 30 cos 30
sina  cosu

Josenenmo ii cnipasegmBicTs:
sin3o.  cos3a_ sin30icos o —cos 3o sin o
sino.  coso sin accos & =
sin2a
“sinocosa

1m0 # noTpibuo ByJo loBeCTH

sin 20 =2 sin « cos «, gl “(1 cos «
cos 20 = cos? a — sin® g, 2 1+ cosa

1+ cos o =2 cos?® %

o

15 =2sin”
cos a =2 sin’ 2
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Bnpasu

Cnpoernry Bupasn:
2.147. (sin o -~ cos 0))° + sin 20

2,148, Ltsinde
(sin ot + cos a)*
2149, 8% 180

1+tga  1-tgo’

2.150, 182018
tg2o tga

2.151.2 sin 40° sin 50°.
o o
21528 5 + ctg o

2.153. (tg 200 + sec 20) tg fg =) a],

Ch LT S
l+ctga 1-ctgo
ctgl(»:—u]
2.155.—"—.
tg = —al-1
& [4

ObuncsmTy Hes XoNoMori Tabamis:
2.156.2sin 15° cos 15°.

2.157. cos® 15° — cos® 75°.

2.158. cos 10° cos 20° cos 40°.
2.159.1-25sin® 75°,

2.160.2cos’ ’Ef -1

JHoBecTy TOTOXKHICTD:

2.161.1+ sin o= 2cos* E_S],
+ sin €os’ 1 3

2.162.1—sin o =2sin’ [g 2‘]

2.163.120052¢ 4o

sin 200




[image: image22.jpg]25sin o+ sin 200 2 O
2164 ——————=ctg’ =
2 sin o — sin 20, <t 2
2.165. 4 sin* o + sin® 200=4 sin® o 7

2.166.tg 15° +ctg 15° = 4.

2.167. tg 55° — tg 35° = 2 tgg 20°.

2.168.ctg o — sin 20 =cos 2o ctg o
2.169.tg o+ 2ctg 2a=ctg a.

2.170.ctg o —ctg 20.=cosec 20.

2.171.8 cos 10° cos 20° cos 40° = 1.
2.172.16 cos 20° cos 40° cos 60° cos 80° = 1.

n OPEHHA NOGYTKY TPUIOHOMETPUYHMX BYHKUIW B cymy i
NepeTBONeHHA CYMW TPMIOHOMETPUYHMX (YHKUIA B JoGyTOK

Ilonatn y Buraszi cymu Taki [o6yTKu.

Ipnknan 2.173. sin o.cos Psin y.

Po3zg'szanusn. sin acosPsin y=

=é(sin (0t + B) + sin (o — B)) sin y=
=%sln (ot + PB)sin 1+%sin (e —P)sin y=
=%(cos(a+ﬁ-¥)—cos(u+]&+ M+
+%(cos(u~Bf7)—cos(a—B+ -

BignoBigs: %(cos(u+l§—7)—c05(‘1+l3+ M+

+%(cos(u—ﬂ—v)—cos(a—ﬁ+ )

Tpukaajn 2.174. cos a.cos (60° — ) cos (60° + o).
Po3a'azanns. cos o cos(60°— o)cos (60°+ o) =

:% cos a (cos 120° + cos 20) = % cos o [— % + cos 2(1] =

=%(— €OS 0+ 2¢0s 0.cOs 20.) =
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:%(—cosu+cos$a+cosu)=M.

Bignosias: %cos&w..

HMpuxxax 2.175. loBecT# TOTOXHICTH

1—2.c0s 40+ 2 cos B — 2 cos 120 = — 2514
cos 20
Pozg'azanns. 1 —2cos 40+ 2cos 8o. — 2 cos 1200 =

~ cos2a

(cos 20t — 2 cos 20 cos 40 + 2 cos 20 cos 8o —

1

—2cos 20.cos 120) =
cos 20

(cos 20t — cos 60. — cos 20t +

+ cos 100 + cos 6ot — cos 14at — cos 100) = — 2514
cos 20

o # notpi6uo byioe nosecTn.
Tpukaan 2.176. [losecTy TOTOXKHICTH
cos 110.+ 3 cos 9a + 3 cos To. + cos 50.=8 cos 8at - cos® a.
Pozs'szauns. cosllo+ 3cos 9o+ 3cosTa + cosdo=
=(cos 11a + cos 5a) + 3 (cos 9 + cos Ta) =

2 sin o cos B = sin (& + P) + sin (o —B),
2 cos o cos B = cos (a + B) + cos (a —B),
25sin o« sin B = cos (o —B) — cos (o +B),

sinm+sinﬂ=25lnugbcosnT"B, 'gu_‘gﬁzts«i.:.(al-c;?ﬁ'
z:cysu.+m:ns[!=2msu;Bms0‘—2_—E 1ga+tgﬂ=%,
sinaasinﬂ:zsi;\“gbwsuga. mga—dgﬁ:%,
cosu—cosB=2slna2+BsinB;ﬂ, mga+mgﬁ=:::‘1%;|[§.
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=2 cos 8a cos 30 + 6 cos 8o cos o =
=2cos 8a (cos 3o+ 3 cos o) =
=2cos 8a. ((cos 30 + cos @) + 2cos o) =
=2cos 80. (2 cos 20.cos . + 2cos o) =
—4cos 8o.cos o.(cos 20. + 1) =8 cos Ba.cos® o,
1[0 ¥ moTpibHO Sys0 foBeCTH.
HNpurnan 2.177. loBecTH TOTOMKHICTL

si.nrx+cosu=\/’2-cos[§—a],

Poszg'szanns. sin o+ coso=sin o+ sin §~ u] =
= (m n

=2sin —cos |— — o 2 cos |~ —af,

1%z j‘f l4 ‘]

1o i noTpi6Ho 6yy0 KoBecTH.
TIpmknax 2.178. CnpocTuTit Bupas

1+ sin o+ cos o+ tg o
Pozs'azanns. 1+ sin o+ cosa+tg o=
=(1+tga)+cosa(l+tgo)=(1+tga)(l+cosa)=
o

zﬁsin[g+u cos*

cos a

n 2 0
=itgZ ¢ e
[g4+tgm] 2cos’ )

Zﬁsin[gi-u ccszg

BignmoBign:
2 A cos o
Bnpasu

Tomatut y BUrysAzi cymm Taki K06y T
2.179. Cos 25° cos 10°.

2.180. sin 10° sin 8° sin 6°.

Tlomatv y Buraazi nobyTKy:
2.181.V3 +tga

2.182.3tga -1

2.183. sin o —cos o.
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2.184.1+ 2cos 0.
2.185.1—2sin o
2.186.4/3 + 2 cos .
2.187, S8 @ +cos BA

cos o —cos f
2.188.1+tg actg .
2.189. cos 35° — sin 25"'
c0s 35° + sin 25°
2.190. tg 48° + ctg 68°.
2.191. sin o + sin B+ sin (c+ ).
2.192.1+sino—cosa—ctgo
2.193. sin o + cos 20+ sin 30 +-868 40t
2.194. 1+ cos 0.+ cos 20 + cos 3o
JloBeCTH TOTOXKHOCTI:

2.195. % —ctg (45° — )

2.196. sin 0. — sin 20.+ sin 3o.=4 sin —(Z,—'cosmcos 37“

7. 500+ sin 3o + sin 50+ sin Ta

2.197.
€0s 0.+ cos 30+ cos 50 + cos To

—tg da.

2.198. 5in 10° + sin 50° — sin 70° =0.
2.199.tg 30° + tg 40° + tg 50° + tg 60° :%cosw.

1 1

2200 ——— - ———————
tg3a+tga ctg3a+ctgo

=ctg 4.

OyHKUii KPaTHAX aPTYMEHTIB Ta IX 3aCTOCYBAHHA
NP NepeTBOPeHHi TOUrOHOMETPUYHUX BUPA3iB
Ipuknap 2.201. JloBecTy CrpaneJmBicTh hopMyIn
sin 3a=3sin o.— 4 sin® o
Poss'azannsn. sin3o=sin (+ 200)=
=sin ocos20.4 « . 0 sin20=
in o (1—2sin" &)+ 2sin acos® a=
=sina—2sin® @+ 2sin a(1-sin® )=





[image: image26.jpg]210 Poagin 2. TPHTOHOMETPIA

=3sin a—4sin’ o,
1[0 # noTpi6HO 6yno KorecTH.
HMpuxmnan 2.202. loBecTn cnpaBenBicTs hopMyn
cos 3o =4cos® o.—3cos o
Po3zs'szanus. cos3o=cos (o + 20)=
=cos 0.cos 20t — sin @ sin 20 =
=cos a(2cos® a—1)—2sin’ acos a=
=2cos® @ —cos o.—2(1 —cos” a)cos a =
=4cos’ 0. —3cos a,
1110 ¥ moTpibHO 6yJ0 KoBecTH.
Hpuknax 2.203. BuecTn peKypeHTHY GOpMyJIIy
cos(n + 1) oe=2cos o.cos nat — cos (n — 1) a

i, BUROpMCcTOBYIOUH 11, 3HAATM KOCKMHYCH KPAaTHUX KYTiB cos 2,
cos 3a, cos 40t

Pozg'azanns. cos(n+ 1)o.=cos(no + o)=
=COS N0.COs 0. — sin nu. sin o=
=(cos n0:.cOs O + COs not COS ) —
—(cos nocos & + sin nosin o) =
=2c0s &t cos no —cos(n — 1) o
Orxe,cos(n + 1) =2 cos o cos ne — cos (n — 1) o
TIpu n=1maemo cos 200 =2 cos” o — 1.
ITpu n =2 Maemo cos 30 = 2 cos ¢ cos 20. — COS 0L =
=2cos a(2cos’ o.—1)—cos o= 4cos’ ot —3cos a.
cos3o=4cos’ o.—3cos o
Ilpy n =3 MaeMo cos 40 =2 cos o cos 3¢t — cos 200 =
=2cos o/ (4cos’ o —3cos @) — (2cos* o — 1) =
=8cos® ¢ —8cos’ a + L.
cos 4a=8cos’ o —8cos® a0+ 1.
Tpuknapn 2.204. BusecTy peKypeHTHY hopMyLy
sin(n+ 1) @=2sin a.cos no + sin (n — D a
1, BUKOPMCTOBYIOUM ii, 3HAWTH CHMHYCH KPATHUX KYTIB sin 20, sin 3.
Poszg'azaumna. sin(n + 1)oa=sin (no + a)=
=sin no.cos o+ cos na sin o =

.
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= (sin no.cos o —cos no sin o) +
+ (cos no sin o+ cos na sin o) =
=sin (no — o) + 2 cos no sin o.
Orxe, sin (n +1)0.=2 sin a.cos na+ sin (n — 1) 0.
TIpu n =1 maeMo sin 20. =2 sin o cos o
TIpu n =2 maemo sin 30, =2 sin o cos 20 + sin o=
=2sin o (1-2sin® o)+ sin =3 sin o — 4sin’ o
sin3a.=3sin o — 4 sin® o
Hpuknag 2.205. JloBecT! TOTOXHICTH
Bcos'a —4cos' o —Beos' ot Beosatl_ o thgg
Bcos’ o+ 4cos’ 0 _8cos’ 0 —3cosatl L2 ©Z
ey TR 8cos:ﬂ—4cos;u—8cos’u+3wsa+1:
8cos' o+ 4cos’ o —8Beos* o —3cos @+ 1

B (8cos' 0. —8cos® a+1)—(4cos’ a—3cos o) =
(8cos' o —8cos® o+ 1)+ (4cos’ a.—3cos @)

To ]
70054“—"953‘1:_51n751n§:_tgz‘}tg5
cos 40. + cos 3o cus%uws% 2EE

110 ¥ moTpibHo 6yJi0 oBecTH.
Hpuxkaaz 2.6. O6umcamT Ges onomory Tabmip sin 18°icos 18°

Po3g'saanns. sin 36° = cos 54°, sin (2-18°)=cos (3-18°), aBigkn
2sin 18°cos 18° =4 cos® 18° —3cos 18°,
25sin 18° =4cos® 18° -3, 2sin18°=4(1—sin*18°)-3,
4sin® 18° + 25sin 18° - 1=0.
Bpaxosyouu, 1o sin 18° > 0, maemo:
V51
—

sin 18° =
o
cos18° =1 sin® 18° = 17[@] =

_ [16-6+245 _10+2+5

TV ae oy Sawie ¢

sinls":‘/g’l coslgﬂ:;\ﬂo"’z‘/ﬁ_
1

BianoBins: e
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Hpuknax 2.207. loecty dopmyn:
a) 4 sin 0. sin (60° — o) sin (60° + ) = sin 305
6) 4cos a.cos (60° — o) cos (60° + o) =cos 3¢
8)tg atg (60° — a)tg (60° + o) =tg 3oy
2) ctg actg (60° — o) etg (60° + o) = ctg 3o
Pozg'azanna. a) 4 sin a sin (60° — ) sin (60° + o) =

=2 sin o (cos 20 — cos 120° ) =2 sin a[costh+ %] =

=2 sin o cos 20t + sin o= sin (ot + 20) + sin (a0 —20) +
-+ sin ot = sin 30. — sin o + sin o= sin 3a,
1o # noTpibHo 6yi0 foBeCTH.
a)tgdo= sin3o._ 4sin asin (60° — @) sin (60° + o) _
cos3a.  4cos ccos (60° — o) cos (60° + a)
=tg atg (60° — o) tg (60° + o),
10 3 moTpi6Ho 6yJI0 HoBecTH.
Mpuxnan 2.208. O6umcanry 6e3 onomory Tabanis
V3 tg 10°tg 50° tg 70°.
Poss'saanns. 3tg10°tg50°tg70°=
=3 tg 10°tg (60° — 10° )tg (60° + 10°) =
1

=+31tg30°=+3.—=1
V3tg f,/§

Bignosigs: 1.
Tpugnay 2.209. IlepeBiputu piBHiCTH
sin 84° sin 24° sin 48 sin 12° = 1_16.
Posg'azanns. sin 84° sin 24° sin 48° sin 12° =
= 4 sin 24° sin (60° — 24° ) sin (60° + 24°)
. 45sin 36°
2 4 sin 12° sin (60° — 12°) sin (60° + 12°)
45in72°

X

4sin36° 4sin72° 16’
110 # noTpibHo GyJio noBecTH.
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ETONYHNX BUDA3iB

TIpnknan 2.210. Tosectn chopmyan:

a) sinaﬁf}isina—sint?u_
e

6) cos? “>3cosa+cos3ot
e

Po3s'szanms. BUKopueToByouM GyHKII] IOTPOCHNX apryMeHTIiB
sin 30c=3 sin o.— 4 sin” &, cos 3a=4cos’ o —3cos 0,

OJIepPIKYEMO ILIyKaHi hopMym.
Bnpasu

JloBecTH TOTOMKHICTE:
2.211. 8cos' o —4cos’ o.—8cos® o+ 3cos o+ 1=
P (1
=—2 —sin .
sin B )

2.212. 8cos' o+ 4cos® o+ 8cos’ a—3coso+ 1=
=2cos 1a, cos &
2 2’
2.213. Jlosect, 110 sin 10° € KopeHeM piBHAHAA &* — 6z + 1=0.
2.214. JlogecTy cripaBelIMBicTh PiBHOCTI
cos” (o + P)+ cos® (@ — B) —cos2acos B =1.
TlepeBipuTi piBHICTD:
2.215. ctg 10° ctg 50° ctg T0° =ctg 30°.
2.216. sin® 70° sin? 50° sin? 10° = =
~ 64
2.217. sin 10° sin 30° sin 50° sin 70° = 11_6
2.218. sin 20° sin 40° sin 60° sin 80° ;%.

025 — cos 20° cos 40° cos 60° cos 80°
cos 10° cos 30° cos 50° cos 70°

2.220. cos 70° + 8 cos 20° cos 40° cos 80° =2 cos® 35°.

2.221. cos 50° + 8.cos 200° cos 220° cos 80° =2 sin® 65°.

2.222.tg 6°tg 42° tg 66°tg 78° =1.

2.223. loBecTy TOTOXKHICTE:

ctg (30° — o) etg (150° — a) etg (270° + o) =tg 3o

2.219. =1




[image: image30.jpg]214 Poagin 2. TPHFOHOMETPIR
Obumemrn:

2.224. sin 20° cos 50° sin 60° cos 10° cos 45°.

2.225. cos 260° sin 130° cos 160°.

Hopaty y Burasani no6yTky:

2.226. sin® 20° + cos® 10°.

2.227. 4 sin® o cos 3ot + 4 cos® o sin 30

ToToXHi NEpeTBOPEHHA TRUFOHOMETPMYHUX BUPa3iB

Ilpu po3s'A3yBaHHI AeAKMX 3ajay | 30KpeMa, Ipu JIOCi-
ZKeHH| rapMOHIYHMX MPOLECIB NPUXOIUTHCH MATH CIIPABY 3
[epeTBOPEeHHAM B I06YTOK cyMu BUALY a sin o+ bcos .
Npuknan 2.228. TleperBoputu B 06y TOK

asin o+ beos a.
Posa'asanns. asin o+ beos o=

=,a* +b* [ﬁsin urﬁcoslx

a i " b
;}u‘ + b :}a’ +b*
b -
o ﬁ:ct)s 9, m: sin @.

Orxe,a sin o+ b cos a:da’ + b* (sin & cos @ + cos & sin @) =

=‘/a’ +b* sin (o + @),
5 b
sin ¢=ﬁ,
a” +b°
g cos w=L.
N

Tipurnag 2.229. BUROPHCTOBYIOYM AOHOMIXKHMUHN KYT, IIepeTBO-
puTH B 106yTOK ,j7 +5+ V7- 5.

Poss'nzanms. 7+\f+‘/7 f5= 1)7 1,4

Ockiabru 1, 70 icHye RYT ( TAKWMIA,

Ae
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=J7(1+ cos §) + /7 (1 —cos @) =

- 14cos“§ ty 14sin2§:\/ﬁ[COs§+sin§)=

—ZﬁCDSrE79,)1ECOSI‘):£5~,0<Q)<E.
472 7 2

TIpugaan 2.230. Ilepersoputy B 106yTOK
3sin® (@ —270°)—cos® (ot + 270°).
Poze'szanus. 3sin® (0. — 270° ) —cos® (0.4 270° )=
3(1+ cos2a)—(1—cos 20) _
2
=1+ 2cos 20t =2 (cos 60° + cos 20) =
=4c0s(30° + o) cos (30° — a).
Tipuxnaap 2.231. Iepersopuii B 06y TOK

a2
3—4sin® T —al
4sin [2 m]

=3cos’ o ~sin® a=

By 5 oW
Posa'azanns. 3—4sin [;—a}:

=3—4cos’ 0=3—2(1+cos2a)=1—2cos 2o =
:2{% —cosZa]:Z(cusGO"—cosZu):

=4 sin (30° + o) sin (0t —30°).
Mpukanay 2.232. TlepeTsoputi B 106yTOK
1-3tg* (a—m).
Posa'azanns. 1-3tg" (0 - m=1-3tg’ o=

1 2 1 1
=3 |z —-tg’ g|=3|=-tgajl=+tga
(516" of=al g -tac] [y tacf
=3 (tg 30° — g a)(tg 30° +tg o) =
_3sin (30°— 0)sin 30°+ &) _ 4sin (30°— @) sin(30°+ o)
cos” 30° cos” cos® o :

Tipukaan 2.233. Tlepersoput B 06y TOK
sin 60— 23 cos® 30+ V3.
Poss'asanns. sin 6o — 23 cos® 30+ V3=
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= 5in 60— +/3 (1 + cos 60) + /3 =
= sin 6o — /3 — /3 cos 6a + +/3 = sin 6a — V3 cos 6o =
1 V3

=2 Esmﬁa——i—cosfm =

=2 (sin 60t cos 60° — cos 6a sin 60° ) =2 sin (60. — 60°).
Hpuknax 2.234. J[0BeCTH TOTOXHICTH

20, + sin 200
4a Moy = 0510+ SHLAL:
R e
sinda 1 _
cos4o.  cos 4o

_1+sinda_ sin® 20+ cos® 20+ 2 sin 20.cos 20 _

cos 4o cos’ 20— sin’ 2a

_ (cos20+ sin 2a)" _ cos 20.+ sin 20
cos® 20— sin* 200 cos 20.— sin 20’

Po3s'szanns.tg 4o+ sec 4o =

110 ¥ notpibHo 6yJ10 HOBeCTH.
Tpuknax 2.235. loBecTH TOTOXHICTE
tgu+tg]3+tgcx—th
tg(@+p)  tg(a—p)
Posa'naannz., BO+18B tgo—tgh 2tg’ o=
tg(a+p)  tg(a—p)
=1-tgotgh+1+tgotgh+2tg’a=
=2+ 2tg* a=2(1+tg* o) =2 sec’ o,
1o # norpibuo 6yJo nosecTn.
Hpuknaz 2.236. loecT! TOTOXRHICTH
tg o+ 2tg 20+ 4ctg 4o =ctg o
Pn:s"suannm tg a+2tg 20+ 4ctg da=

+2tg* a=2sec’ a.

- 1-tg¥%
R Sy e
2-2tg* 20
=1 —_—a =
g o+ 2tg 20+ T
= 2tg” 20+ 2—2tg* 200 _ D e
=tgo+ 2 —tgnurtgza,
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1-tg'a 1
- 8 = Do oton
Lho tga fga £

o ¥ moTpibHo GyJo nosecTy.

Bnpasu

IMepersopuTy B 106YTOK:

2.237.

2.238.

2.240.
2.241.

2.242.

2.243.

2.244.

2.245.
2.246.
2.247.

2.248.

2.249.
2.250.

2.251.

2.252.

2.253.

2.254.

1-4sin’a.

. cos” o —cos® B
2.239.

sin® (o + B) — sin® (0. —P).

. sin 400 —2cos” 20+ 1.
. sin® (0t + 90° ) — 3 cos® (@ —90°).

a2 (g4 —cos*[o— 2T
2 2f
3—4cos’ {‘L" - u].
2

2 3n
1-3tg’ =i
#lo3)

tg%+ctg%+2

sec! @ —cosec? o
tg'a—-tg' o
ctg' a—ctg® o’

tg* lu—.

1+ cos (20.+ 270° ) + sin 2o+ 450°).
1—cos (200 — 270°) + sin (2o + 270%).

.1 cos (200 — ) —cos (40t + ) + cos (6o, — 2m).

sin & —2cos 30 — sin 50,
cos 0. — 2 sin 30 — cos 5ot
sin 40 + sin 5a + sin 6o
cos 40+ cos 5o+ cos 6o
€os Ta.— cos 8o — cos 9o + cos 100
sin 7o — sin Ba — sin 90+ sin 100
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sin 130+ sin 140 + sin 1504 sin 160

cos 13a + cos 140+ cos 150+ cos 16a

2.256. sin 20+ sin 4¢ + sin 6o.

2.257.1 + sin 20— cos 20 — tg 201

2.258. — cos 50 cos 40, — cos 40t €os 3o+ 2¢0s” 200 cos 0.

2.259. sin 10a sin 8a + sin 8o sin 6o — sin 4o sin 200

2.255.

2.260. 71:? sin 4o+ 1—2cos? 2.

2.261.3— 4 cos 4a + cos 8o, — 8cos’ 2
2.262.1g" o —tg’ o —3tg o+ 3.
2.263.tg" a—4tg’ a+3.
2.264. 6 sin* 20— 1 —cos 40.
2.265. 2 cos” 2a.+ 3cos 40.— 3.
sin Qe —f) , sin
EE0E 05401‘3 coszlit'
2.267.3 + 4 cos 40+ cos 8o

z.zss."xifsin%— 1—sin &, o 0.< @ < 180°.

2.269. cos® o+ cos® B— 2 cos acos P cos (o — B).
2.270. sini (a+PB)— sin: — s'mj B

sin” (0. + B) —cos” & —cos”

sin 8o
sin* 20 —cos® 200
2.272.2 —tg 4o — ctg do.
ctg 20+ tg 20

2273 —=———=——.
1+ tg dotg 200

2.294. ,/1 + sin a + ,j]—sm 23 Yaknto

1+sina — 1- in o

a) 0° < o < 90°, 6)90° <a< 1BO°
JIoBeCTy TOTOXKHICTD!
2.275. cos o + cos 20 + cos 6o+ cos To =

2.270.2—

=4cos%cos%lcos4a.




[image: image35.jpg]TOTOXHi NEPETBOPEHHA TPUTOHOMETDHYRUX BHDA3iB

218

2.276. sin 9o + sin 100 + sin 110+ sin 120 =

—4cos & cos asin ?‘1—“.

2 2
2,277, 8% —seca
cosa—ctg o
2.278. €08 o1 S
v clga—tga 2

1—25i tx=lftga
“1+sin20  1itgo

=1{g o sec o

sin 4o

2.279.

2.280.(sina) ' + (lg o)’ =ctg %.

2.281. (cos o — cos ) + (sin o — sin B = 4sin? £

2.282. (tg o+ sec a) (cos @ —ctg ) =
(cos o + ctg o) (tg o — sec a)

2,283, Sinde  cos2a —ctg [ﬂ 7a]A

“1+4cosda 1+ cos2o 2

9 oy n_ il
2.284. sin’ u+cos[§ ucnsl3+a] 5
2.985. & I;M:‘L

g 3a—1 clgdn
2.286. cos4ot—sin4actg2¢1——l.

20 sec 28 — tg Psec 2o
g7, 1820 sec 2 —tg s =
&2 sec 20+ sec 2 ==t
2.288.1— sin 40+ ctg [TH — 20| cos 400=0.
2,289, S0 20, + sin 50 — s"m 3o St

cos o+ 1-2sin” 2a

2.290. ﬂ%l  cos8actg do— sin Bee

Z.Zsl.[‘jtg o+ Jetga i

. = 2 cosec 2a.
sina + cos o

o
=
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tg3o_ 3-tg’a

tga 1-3tg’ o

34 4cos 4o+ cos 8a 4

il o e SR O

3—4cos 40+ cos 8a. SIE

2.294.ctg o —tg a —2tg2a=4ctg do.
2.205.tg$a—-tg4m—!g2u=tgﬁutg4uv.g20.

2.292.

2.293.

O6epHeHi TOUroHOMETPHYHI dyHKUiT

13 o3HAYEHHST OBEPHEHIIX TPUTOHOMETPUUHIX (Y HKIii Buri-
amMBae:

sin (aresin x)= x, sKimo |z| < 1.

cos (arccos x) = , AKuo |z < 1.

tg (arctg x) =, 47151 Oy/Ib-AKOr0 AifiCHOTO TMCIA T.

ctg (arcetg x) = x, 1 Gyp-AKOr0 AjjicHOro WMcda I

(ObepHeHuii TIOP#A/IOK WX onepaLlii a6 TOV CAMMIL PE3YILTAT:

arcsin (sin x) = x B ToMy BUIIaZIKY, KOJIM — ; <o S%.
arccos (cos T) = T B TOMY BUIIAJIKY, KOJN 0<z<m
arctg (tg x) B ToMy BUnagKy, Ko || < g
arcctg (ctg &)= & B TOMY BUIAZKY, KON O<z<m

Ocno8Hi momoIeHoOCmi
1.I1pu BCiX IONYCTUMUX 3HAYEHHAX T IIPaBAJILHI TOTOKHOCTI:

arcsin 1+a:ccos:::g. (1)
arctg x +arcetg x = g 2)

IloBeniemo oxHy i3 HuX, HanpuKIaz (2).

Ilepenucapin ii y suraspiarctg x :g — arectg z, obumcan-
Mo tg % —aretg .‘t] =ctg (arcetg x)=2a.

OckinmbKn :
O<arcetgx <m,
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n

x
5 .

2

TO <g~arcctg.z-<
Taxkum YMHOM, iBa 9¥1CIa arctg & ig Aiarcctg x, 3aKJII0YeHi B
OJIHOMY iHTepBaJTi {-%: g] MaOTh PiBHI 3HAUEHHS TaHreHea:
tg (arctg x)=tg [g —arcctg 1J4

3BiZicK BUILIIMBAE PiBHICTE IMX YHCes, To6TO

arctg x =~ —arcetg x abo arctg x + arcetg x =

BiamiTimo 111e JeKiabKa TOTOXKHOCTEHR.
2.I1py BCiX MOMYyCTMMMX 3HAYEHHAX ApTyMEHTY T [paBMIIbHI
TOTOZKHOCTL!
aresin (— x)=

aresin x, 3)

aretg (— x)=—arctg x, 4)
arccos (— x) =t —arccos x, (5)
arcctg (— x)= n—arcetg x. (6)

Jlosenemo onmy i3 Hux, Harpukaaz, (5).
Macgmo cos (arccos (—x))=—x i

Rosiakoswit gigain »

@yHKUIA ¥ = SiN X Ha BigpiaKy A%; % 3pOCTac | HenepepBHa, oTxe,
BOHa Mae obepHeHy dyHKLlo, 3pocTalouy | HenepepsHy.

.

Dyrkuis, obepHena Ana coyHKUil y = sin X Ha Bigpiaky [— 3 2} Haan-

BAETHCH @PKCHHYCOM i 103HaYaETHCA ArCsin.
3rinHo o3HavyeHHA oGepHeHol chyHKUIT, 06NacTio BUHA4YeHHA apKeu-
Hyca byae Biapisok [-1; 1], a MHOXMHOIO 3Ha4eHb — BiAPI3OK g: g
DyHKUIA y = cOS X Ha Bigpiaky [0; ] cnapae i HenepepsHa; oTXe,
BOHA Mae obepHeHy yHKUiIo, cnaaHy | HenepepaHy.

DyHKLIA, 0bepHEHa ANA (yHKUIT ¥ = cOS X Ha Biapiaky [0; w], Haan-
BaeTbCH apPKKOCHMHYCOM i Mo3HaYaeThCH arccos.

O6nacTb BU3Ha4EHHA apKKocuHyca Gyae Biapisok [-1; 1], a MHoXu-
HOIO 3Ha4eHb — Biapisok [0; n].
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cos (L — arccos &) =— cos (arceos x) = - I, T06TO

cos (arccos (— x)) =cos (T —arccos &),

Ockimsry 0 <arceos a < T st 6y/ib-AKOro lal < 1,:To
0<arccos(—z)<ni0<m—arccosT =T

TagUM SMHOM, HCIa arccos (— ) i I — arceos &, 3aKJIOYeH] B
opHoMy TIpomiKKY [0 7], MaloTh PiBHI 3HaYeHH:H KOCHMHYCA.
OmKe, Il 4MeIa O/IHAKOBI:

arceos (— &)= T —arccos .

Tpukaan 2.296. O6umcanTH tg lz arce

Poss'azanns. [lo3HauMBIIN O =arccos

2 n
€os ot = — 5,)1@§< o<
TakuM 4YMHOM, 3ajiada 3BOJMTLCA IO aHaxoIKeHHH tg 20,
SIKII0 §< 0.<Ticos 0.;—%, Posp'Azytoun Lo 3ajauy, oaep-

FKYEMO

Nosinkosua Bipain

g 2 L m.o®
DyHKUIA TAHrEHC HenepepaHa i spocTaioua Ha iHTepsani —5' I

oTe, BoHa Mae 0bepHeHy tyHKUID, AKA HerlepepeHa | 3pocTae.

n, m
} 5| Ha3IM-
2 l

@yHKuiA, 0bepHera Ana chyHKUiT y =g X Ha iHTepBat l

BaeThCA apKTaHr@HCOM | T03HAYAETHCH aIclg.
OBnacTio BM3HA4YEHHA apKTaHrexca OyAe iHTepean (-x; ), a

MHOXWHa 3Ha4eHb — iHTepaan [«%

Ha iuTepsari (0; ) dhyHKUIA KOTaHrenca cnagae, KpiM TOTO, BOHA
Henepeps Ha B KOXHIA ToHUi iuTepBany (0; 1), OTxe, Ha iHTepBani (0; m)
niaHa yHKLIA Mae 06epHeHy hyHKUIIO, AIKA € CNAaAHOIO | HeNnepepBHOIO.

@yHkuin, 06epHena Ang yHKUily = cig x Ha iHTepsani (0; 1), HaanBa-
€TbCH @PKKOTAHIEHCOM | 03Ha4aeThCA arclg.

3rifiHO O3HAUEHHA 0BEPHEHO! CHYHKLT 0BNACTIO BUSHAYEHHA apKKOTaH-
rexca 6yne iHTepBan (- oc; oc), 8 MHOKWHOIO SHAYeHb — inTepean (0; )
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nepej pazMkaiom Geperhes 3HaK “—) OCKIJBKM y BKazaHUX
mexax tg o< 0.

Bianosias:
Tpuxnax 2.297. OGuncanmy arctg 2 4 arctg 3.
Pose'sasanns. TIosHaUMBILY LUYKaHY BeAMYMHY depes A:
arctg 2+ arctg 3= A, obumcanmo tg A. Maemo
tg A =tg(arctg 2+ arctg 3)=
_ te(arctg?) { tg(aretgd)  2+3

1-tglarcig2ig@retgd) 1-2.3

Tenep jammuacrses sHaiTM A 32 JaHUM 3HAYCHHAM TaH-
reHca 1poro aprymesry. Jlas roro, mob ZaHa 3asava Gyna
OZIHOZHAYHOK), HeoDXi/IHO BKa3aTH MexKi 3Mian A.

OckimbEu gf,arctgz\c % i §<arctg3<‘£, TO g<arclg2+

2
+aretg3<m ToGTo aprymeHT A 3akiHuyerhbes y II umepri.
3n
OT)KG.A:T.

: . 3n
Bianosine: 5%
Mpukaag 2.298. Po3ss'szaty piBHAREA
aresin x 4 3arccosr=m
Pazg'ssanms. arcsin x + arccos x + 2arccosx =T,

n
o 2arccos x = marccos x = %

V2

b
cos (arecos r)=eos - & =",

4 2
V2

Binnosian: =

Ipu porenesni TorokHocri A=RB, e Ai B — obepueni
TpUroHomerpudHi hyHruii abo ix kKombiHauii, NpPUKMAKO0
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BUALIAEMO IIPOMIZKOK, B AKOMY JIexKaTh 3HAICHHA Ai B, aToni
GepeMo Ty TPUIOHOMETPUUHY (yHKIIiI0, fIKA MOHOTOHHA HA
JaHOMY IIPOMi2KKY. Togi i3 piBHOCTI 3HAUEHDB JaHoT QYHKIIT BiJ|
aprymeHTiB A i BOyze BunumBaT UIyKaHa piBHICTh A=B.

Hanpukaaz, sxuo A i B mexath B npomixky (0, %), 10
Hepemo YHKILII0 KOCHHYC (ab0 KOTAHTeHC).

Tori i3 piBHOCTI COS A —cos B (abo ctg A =ctg B) BUIIIMBAE,
moA=B.

I3 JleKiJIBKOX (pyHKIIIN, MOHOTOHHUX Ha BKasaHoMy TIPO-
MiXKY, AOLIJIBHO BubpaTu Ty, IpA AKifl TOTOXKHICTB, AKY
noTpi6HO IOBECTH, 3BOAUTELCS J10 BisbII TIPOCTOl.

TlosicHMMO Ha TIPUKJazL.

Tpuknax 2.299. loBecTH TOTOMKHICTE

in 2. TPATOHOMETPIA

n
5
Poss'szanns. 3aMiHUMO JaHWi BUPa3 PIBHOCHIIBHIM:

aresin % + aresin % +aresin ég =

arcsin 5 + aresin 16_T_arcsin .
13 65 2 5

abo aresin ]-53 + aresin (1;_(; =arceos %

Oui i, r oo L)
iHMMO BeJMUMHY apryMeHTy arcsin 3. + aresin .

65
. Bl 164 1
O s 1 =<
exigpEn 3 <y 1 T 0
LS .16 ol e e S
0<aresin 45+ arcsin g5 <aresin 5+ aresin 5 <5tESH

g 16
OTe, guciaa aresin ﬁ+ arcsms—g i arccosé Jexarh B
5

2 b3 2
L TIPOMIZKKY [ll 5], Ha SKOMY KOCHHYC 3MIHIOETLCH MOHOTOHHO.

OT3Ke, I0CTaTHBO JIOBECTH, 1110

cos [arcsin 5 4 aresin %g] =cos larccos ™)

13

Po3KpMBaIody KOCHHYC CyMH, MAcMO

cos [arcsin —5—] cos larcsin 15] B
13 65
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arcsin 2
13

—sin -sin [arcsin E] =4
65) 5

260 V[I*E[ _16°) 5.16 _4

"13:65 5

Iicna cnpouenss aiBoi gacTHHM OZIEPXKYEMO TOTOKHICTE

g5 Ak pim oo ;
575 3BifcK BUILIMBAG, 110 TOTOXHICTL (*), a orke i AaHa,

crIpaBeBa.
Bnpasu
Obuucann:
2.300. a)arcsin %; %) arcsin [—
6) arccos %; 3) arccos [- %] ¥
8)arctg1; i) arctg (- v3);
z) arcctg V3; x) arcetg (—1);
a) aresin 1; «) arccos (— 1);
e) arccos (; M) arcsin [— 7] i

2.301. tg {5arctg g = % arcsin g]

2.302. sin [3 arctg 3 +2 arccos%

2.303. cos {Harcsin ? + arccos [7 %]]

2.304. cos|arccos —ﬁ i larcsin ]
2] 2 2

. 1 1

2.305. sin |arccos =5 —arccosé.

Hosecty piBHOCTI:
2.306 ) sin (arcsin m) = m (m|<D;
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6) cos (arcsin m)= /1 —m* (Im<1);

8) tg (arcsin m)= Ll (Im|<1);
y1—-m*
3
2) ctg (arcsin m)= 1 :nm

(me[=1;0)U(0:1]).
2.307. a)cos(arccos m)=m (m|<1);

6) sin (arccos m)=+/1—m* (ml<1);

i

8) tg (arccos m)= ;nm
(me[-1;0)U(0;1]);
2) ctg (arccos m) = i - (ml<1).
—m
2.308. a)tg(arctg m)=m;
06) sin (aretg m)= j_m==¢ 5
1+m*
8) cos (arctg m)= 1 5
;}1 +m
2) ctg (arctg m)= % (m=0).
2.309. a)ctg (arctg m)=m;
2 1
6) sin (arcctg m)= J_— 3
- 14+ m’
® m
8) cos (arcctg m)= = 5
14 m
2) tg (arcetg m)= %
Ob6umcmaTH:

A\ 2310.5in [% arcetg {7 %]]
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2.311. sin % aresin

_¥]] L

1 4
2.312.ctg = —=l
ctg 2al‘ccos[ 7]]
s ) A
2.313. sin (arcsin 3 + aresin 3)

2.314. sin (aresin % + arecos %]

2.315.tg (arctg % + arctg %]

2.316. ctg |arcsin % +arccos g]
: o3
2.317. sin |2 arcsin i
4
2.318.cos |2arccos [— 3
JoBeCTH TOTOXKHICTh:
2.319.arccos 3 + arccos [7 1] =arccos |- 14 s
2 T 14

i)

2.320.2arctg é + arctg % =arctg o

1 1 ; il
2.321.arctg 3 +arctg 5 +arctg 7 + arctg 3=

EoE]

21322 8tg (aresln D) =L

1 &
—arctg .'z] = 3
2 _,]1 +at 41
Poap'AazaTi piBHAHHA:

2.324. 4arctg (x* — 3x —3)— n=0.
2.325.6arcsin (x* — 6z + 85)=m

2.326. arctg (x + 2) —arctg (x + 1)= TI‘A

2.323.1g
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2.327. 2arctg % _aretgz =

2.328.arcsin L2E = aresin /1 — x =arcsin %

3
2.329. arcsin 3T =arccos 4.

2.330.2arcsin x =arcsin %

2.331.arcsin x + aresin 2x = aresin 3x.

P03B'A3YBaHHA TNUFOHOMETRNYHUX PIiBHAHB

3z 1

Tpukanaj 2.332. Po3p's3aTy piBEAHKSA sin (307 — S| = —.
p p 7|55

Pozg'sizaunsi. 3aNMIIEMO 1je PIBHAHHA Y BATIAL
1

o (3
ST a0p
sm{2

e
. = g 3z 8
Po3B's2KeMo A0ro BiZIHOCHO o 30°% OpepzumMo

2k
U5
3BigKM x=(—1""-30°+120°k+ 20°, e k — noBiabHe mige
4y,

3?1‘ —30°=(-1)* arcsin } +180°%,

Y Bunazgky HeobxigHOCTI, 3aMiH00uM k napanm abo Herap-
muM umcson, dopmyay x=(—1)""-30° + 120° k+ 20° moxHa
3amMcaTH y BUTIAZL ABOX hopMyT:
npn k=2n

x=—30°+120°2n + 20° = - 10° + 240° n;
mpu k=2n+1

u 2=30°+ 120° 2 4 1) + 20° = 170° + 240° 2.
2v—m_ 1

Tlpuxnan 2.333. Po3B'A3aTy piBHAHHA COS 3 3

Po3g'azanus. PO3B'A3YI04M e PIBHAHHA BIIHOCHO

2r—m
XOJIHMO:

=+ arccos (4 %} + 2nk,
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1 +2nk,————?'r_n

2z

+ E+2nk,

+ | —arce
3

. n 4 .
BBIIRM X =+ T+ S 3nk, ne k — posiymbHe 1ije YucyIo.

SAKILO Tie HeoBXiHO, ofepIKany hOPMyIy &=+ T+ g + 3k
MOZKHA 3aITUCATH Y BUTISA/I IBOX (POPMYJI:

3n ; T
E+3nk1.r— et 3rk.

Upuxnag 2.334. Pozp'nzaty pisxsmums cos’ {31 = %}

HainpocTiwnmy TPUroHOMETPUYHUMM PIBHAHHAMM HAa3NBAIOTHCS
PIBHAHHA BUAY SIN X = &,C0S X = &,1g X = a,clg X = 8 [e & — ieAKe Y1Cho.

OueBUgHO, PIBHAHHA SiN X = a1 cos X = a MaloTk PO3B'A3KK TiNbKN
npu|al < 1 apiBHAHHALG X = aiclg X = a — nNpu ByAb-AKUX 3HAYEHHAX &.

Po38'A3yBaHHA HAWNPOCTILLMX TPMrOHOMETPUHHUX PIBHAHL

1. Akwo sin x = a, nelal <1 10

Ae n — [AOBINLHe Uine Yucno.
YacTkoBmA BUNAAOK:

sinx=—1 x:--g-}Zrm.nsZ. "
snx-o,
sinx=1, x:g+2nn.nez

2. Akwo cos x = a, felal <1 1o
k — posinbHe uine uucno.
YacTrosi Bunagkn:

cos x=-1
cos x=0, x:§+n:k,kel
cos x=1 X=2nk ke Z|

3. Ao Ig x = a, To

4. AKwo clg x = & To x=arcctga + nl, f € Z]
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1+cos[&r-l']
Poas'zannn, —— W5 ey l] 1
; % Y 372
spimrn6r—F=+F ok z=T 4 B T oo
3 3 aga g Tt

Onepxasy ¢opMyay MOXKHA 3amCaTy y BUIIAZAI ABOX
cbopMny:.t:g+%k,k€Z iz:%k,kel

Po38’a3yBanns piBusny,
A%i 3B00RMBCH 00 K8AOPAMNUT
Tpuknax 2.335. Po3s'aza™i piBHAHHA
3sin® z—10sinx +3=0.
Po3zs'azanus. Hexaii sin x = y. Jlase piBHAHHSA Haby e HacTy1-
Horo Buzy: 3y* —10y+ 3=0. Poss'szaBwu jioro, 3uaiinemo

%= %, Y, = 3. 3HaveHHs ¥, = 3He 3a[0BOJILHSAE YMOBY, OCKIIHLKI

|sin x| < 1. Orke,
sinz:%,x=(~1)" ar«sin%-}» nn,neZ.

Hpuxnan 2.336. Po3s'szatu piBHAHEA tg2x + ctglr =25.
Poae'azanns. 3anumemo piBHAHHA y BULISALI

tg2r+ =2

tg2z 12
Hexaif tg 2r = y. Jlane piBHsiHHsA Habyzie HACTYIIHOTO BULY:
v+ i = g, abo 2y’ — 5y + 2=0. Posr'szasum fioro, 3uaiiiemo

i’ r
Yh=2y,= 7 Toni:
tg 2z =2,2x —arctg 2+ nk, x, =%arctg2+ %’f kel;

tg?;r:%.;r, =%arctg%+nz~"< nez.
Tpuknan 2.337. Po3B'si3aTi piBHSAHHS V2 sin® x =cos z.

Poszg'szanns. Jlane piBHAHHA DiBHOCHJIbHE DiBHAHHIO
V2 (1—cos® x)=cosx abo V2cos' x+cosz—+2=0, 3BinKn
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cosT= 260 cos z=— 2. Jlpyre i3 oflepxxaHMX PiBHSAHL He

2

Ma€ po3B'A3KiB. Po3B'A3KOM Nepuioro piBHAHHA €

= g + 2nk, ne k — noBijabHe Iiijie YACTO.

Mpuknay 2.338. Po3s'a3a™y piBHAHHA

V3

sinx —cosx =

Mpyn po3s'AsyBaHHi piBHAHL hopMa 3anucy He oaHosHauHa. Tomy
Nepef caMoCTIHHAM PO3B'A3YBaHHAM PIBHAHb HEOBXIAHO O3HaKOMUTUCA
i3 TakumMKM 3ayBaxeHHAMW.

3aysaxenHa 1. Ogna i Ta cama BiAnosiAL, OaepxaHa Npu poss'Asy-
BaHHi PiBHAHL, MOXe 6yT 3anucaHa no-pisHomy. Hanpuknapg:

e A fcZ,

EEy nez o SpNaEeD, ¥
4 4 2 wl

St ot lieZ,

BWABMTHM iEHTUHHICTL UMX BIANOBIAGH NErko TaKum NPUAOMOM.
Kpecnumo Kono i Ha HbOMY KpyXeuKamu No3Ha4yaeMo po3s'AsKkM, AKi
Hanexarb AaHiin MHOXWHI PO3B'ASKIB, 3anncaHnx B saranbHOMy BUINAAIL
a XpecTUKamMu — poaB'AaKM, AKI HOMy He Hanexats (puc. 2.1)

Lig z 3= X
4 d 4 4
i Uity 2%
4 4 4 1
n n | mk
& L e o K7
t4+nnntZ 3t ke

Puc. 2.1.
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Pozs'rzannz. 2 sin

+mn, nez,

2

J—

T ~
e
z (-1)" aresin ~———

£ :%+ (—1)" arcsin *———
Ilpore ofep:kaHuii Po3B'A30K MOMKHA NEPETBOPUTH, OfEP-
KaBIY GLILINIIPOCTY MHOXNHY PO3B'A3KIB:

z=§+(—1)"1—’flz+m,ntz.

.\/4 9}?" =arcesin -\/3 ;3{ 2 1
(3-1)° .3

=aresin ——

242 22
V3

JHiticao,

42 -8 ;
arcsin B =arcsin

=aresin

2 ]: aresin % (sin 60° — sin 30° )] =

o] 1
=aresin {72: [7 ~3

Rosigkogun gingin

BaysaxerHA 2. Piana chopma 3anucy po3s'AaKia MOXe NOACHIOBATUCH.
1 pisHAMU MeTOoaaMH, 3a AONOMOTOI0 AKKX PO3B'A3YBANOCH AaHe PIBHAHHA.
B TaKoMy BMNaaKy ineHTHYHICTb, ofepXaHoi | AaHoT BIANOBIAEH MOXHA A0~
BECTU 3a AOMNOMOrOI0 TOTOXHUX NepeTBopeHs (AnB. Npuknap 2.338).

JayBaxeHHn 3. [lyxe 4acTo MHOXVMHA PO3B'R3KIB TPUrOHOMETPH-
HUX PIBHAHb 3aMUCYETLCA 3a [ONOMOTOI0 AeKifbKOX opMy. IHoal ix MoX-
Ha 06'caHaTh i 0nepXUTLCA GiNbw NPOCTUI 3anuc Bignosial. bysae Tak,
W0 ofjHa | Ta cama MHOXMHa PO3B'A3KIB NOBTOPIETLCA AeKinbKa pasis. B
TaKux Bunagkax HeobxiaHo B KiHuesii (hopmi L aanucy BUKNioYUTY. K i B
3ayBaXceHHi 1 SHAXOAWTU MOXJINBICTL 06'€HAHHA MHOXWH PO3B'ASKIB
ab0 BUKIIOYMTY Ti, AKi NOBTOPIOIOTLCA, AONOMArae KOofo, Ha AKOMY MoaHa-
HaIOTBCA KPYXeYKamu po3B'A3KK, AKI HanexaTs OAHIA MHOXMHI posB'A3-
KiB, @ XpecTnkaMn — AKi He Hanexars il (avs. npvknan 2.338).
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=aresin %2 -? sin 1—7'2 =arcsin [sin TKZ] 1—"2
OcTraHEA PiBHICTL I'PYHTYETLCH HA TOMY, 110 — ; < {Ei < %‘
Tpukaap 2.339. Poss'ssaTy piBHAHAN y
sin 2x tg 3x ctg [1‘ - g]
Posg'azanns. I3 po3s'aA3KiB CyKynHOCTI PiBHAHL
[sin2e =0,
“lg 3x=0,
ONePIKUMO
=2, ez, 6
}‘1‘ =5 nez, (1)
lr:s—ﬁn-#nm,msl. (11m)

30b6pa3uMo 3HaiifeHi Po3B'A3KM Ha KOJI, BUKJIIOYUBIIN i3
OflepIKaHMX Ti, IPU SKUX

3
4aloTh 3MicT, To6TO

tg3x abo ctg[.r— E] BTpa-

Y
.1:78+ 3 (Iv)
.r=§+nl. V)

OTxe, AK BUNJAMBAE i3

puc. 2.2, po3s'A3KOM TaHOTO

piBHsIHESL € T =Tk keZ i z:z—;+nmnez.
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Pisnicms odnoiimennux Gynxuii
Ma iT BUKOPUCTAKHS NP PO3B AIYBAKNL PIBUAND
Ho HaimpocTimmMX piBHAHL BiAHOCATHCSA PIBHAHHA BMIY

sin a.=sin f, cos a =cos B, tg a=tg B, ctg o =ctg B, ne neski abo
Bei o i B MicTaTE HeBiome.

Hpuxnax 2.340. Poss'asaTy pisHAREA sin 3x =cos 2r.
Po3s'azanns. 3anuiemMo piBHAHHA y BUNIALL

cos [g —3x|=cos2x.

I3 ymoBw piBROCTI KOCHHYCIB OflepKIMO
3z—Zior—onk kel.

2
3::,—;+?.z=2nk,kez, h—g—h:2xk,kel.
Eu::%+21tk.kez, 1:%+2nk,kez,
o=t 2K e,
06'eHaBII ofiepXaHi po3B'A3KM byaemo matyu
1:1—1;+~215‘E,kéz.

Rosiaxesni signin

|3 ymOBU pPIBHOCTI OAHOMMEHHUX TPUTOHOMETPUUHMUX ChyHKLIiA BUNIK-
BaIOTh NEBHI CIBBIAHOWEHHA MDX ix apryMeHTamu.

TloBecTi caMOCTIHO TBEPIKEHHA:
1. Akwo sina =sinpP, 7o @ + p= n + 2k, k &€ Z abo
a—B=2m,necZ
2. Axuwocosa=cosP Toa +P=2n,/eZ
3. Akuwotgo=1gp Toa —B=mm meZ

npuazg +mn,neZ B=§+ of, feZ

4. Axkuoctga=clgh Toa—-B=nk keZ
npua=nnneZ B=nmmeZ
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n . 2nk
=—+=—k€Z.

Tl
Tpuxnay 2.341. Pozs'ssaTh piBHAHESA tg 3z =tg 2.
Pozg'szanns. 13 ymosn
PiBHOCTI TaHTE€HCIB MaeMO

xr—x=mnkkeZ,

BignoBigb:

npuarzzzs+nf,féz;

hxgﬁ»ﬂn.nez.

Orxe,
_mnk
17—2‘,kez, o
xtg+"7",nez, (1
1:§+ f,f€Z , (puc. 2.3) ()

Bignosias: nlleZ.

P038’13YyBaHKA 00HOPIOHUT PIBHAND
abo mux, wo 3800aMBCR 00 HUL
TIpuknay 2.342. Po3s'si3aTi piBHAHAA 2 sin 52 + Tcos5x =0.
Posg'szanns. Jiaumo obuaBi JacTHHM JAHOrO PiBHAHHA Ha
0S5 1 0/jepIKYEMO PiBHOCHIIbHE PiBHIHHA
2tg 5+ T=0, abo tg 5x = - 35,
3BinKH S = —arctg 35+ nk, keZ i
z=—Larctg35 - B pez.
5 5
Tpuxnap 2.343. Po3s'A3aTy piBHAHEA
sin® z —8sin x cos & + Tcos’ T =0.
Poss'azanns. OCKINLRM Sin & 1 COST HE MOXYTh OJIHO4ACHO
JIOPIBHIOBATH HYJIIO, TO i3 yMOBM HpMKJIAfa BUIIMBaE, 110
cosx=0. Iopismeum obuasi dacTMHM piBHAHHS Ha cos® x,
OfepIKUMO PIBHOCHILHE DIBHAHHS

tg’ x —8tgax +7=0,
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#AKe, B CBOIO Yepry, PiBHOCKJIbHE CYKYITHOCTI piBHsAHb tgx =11
tg x =7, 3BigKN

=§+ nk,k€Z;x=arctg7+ mn,neZ.

Tpuknan 2.344. Po3s'A3aTi piBHAHHA
8sin® x + sin xcosx + cos’ x =4,
Po38'a3anns. 3aIMIIeMo PiBHAHHA y BULIAAL
8sin® x + sin x cos x + cos’ x = 4 (sin” x + cos’ ),
3BiikM 4 sin® T + sin & cos x — 3 cos® x =0,
Ockimbkn cosx =0, To, NOALIMBLIM Ha COS® T, OfepPIKUMO

fng’z+tgr—3:0,35im(ntgz:~1itgz:?
1:-%‘+1rk,kez;x:arctg%+kn.

Hpuknan 2.345. Poss'asaTy piBHAHHA

2sint x 4 1,25 sin® 2x — cos’ x =cos 2x.
Poas'szanns. Buxijse piBHAHHA MOXKHA 3alMCATU TAK:

2sin* 2+ 125-4sin® zcos’ x —cos' x =

=(cos* x — sin* x)(cos’ x | sin* x)
260 2 sin* x+ 5sin® x cos® x —cos' & =cos’ x —sin* x.

Opepzkany ogHOPiZiHE PiBHSHHSA YeTBepTOro creness. Ilo-

IiTHBIIY OOMABT YacTHEA PiBHAHHS Ha cos’  (cos x = 0), onep-
HKIMO 3tg* x+5tg° x —2=0,
3BigKu tg? x = —2 (Hemae po3s's3Kis),

2 1 ’
abo  tglx= ,Lg.t:ﬂ:?_g..t:tg+ nk,k€Z .
AoBigxkosmit Bigain
PisHanHA BARY
&, Sin” X + & sin"" Xcos X +...+a, ; sinxcos"" x +a, cos” x=0,
Afe ag,ay,a,,...,a, — AiFCHI Yncna, HasmBaloTCH OQHOPIAHNMA Big-

HOCHO sin X i cos x.

TMopinuBLun 06MABI YacTHHN AAHOTO PIBHAHHA Ha cos” X (Nepeko-
HABLUNCY N10N1BPEAHbO, LUO POIB'AIKN PIBHANHSA COS X = O HE € PO3B'AI-
Kami BUXIQHOTO PIBHAHHSA), OREPXMUMO PIBHAHHA BHAY

atg" x+a,tg" ' x+a,1g" 2 x +...+a,=0
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P038’A3YBants PiBUAND POIKAAOAHNAM HA MHOICHUKU

Po3e'A3YBAHHA TOUTFOHOMETDUYHUX DI

Tpuknan 2.346. Po3s'AzaTi piBHAHHI

2sin® 2+ 2sin® x cos x —sin x cos® z —cos’ =0.
Pose'szanns. 3aIMILIEMO TaHe PIBHAHHSA y BUTJISAAL

2sin’® x (sin x + cos x) —cos® z (sin x + cos x) =0,

(sin & + cos 2) (2 sin® 2 — cos® x)=0.
OpnepaHe piBHAHHA PiBHOCUIbHE cyKynHoc’n JIBOX OJ{HO-

piHuX piBHsHb sinx+cosx=0 i 2sin® x —cos’ £ =0,
PO3B'A3ABILN AKI, ONEPIKIUMO

tgx=—12= ,%wkmkez abo

1

gt m= :iarctg%+un,nez.

Tpuknajy 2.347. Poss'sizaty piBHAHHS
sin x + cos & + sin 2x +cos 2x =0.
Pozs'szanns. Ilorpynyemo repiiuii 4ieH 3 TPeTiM, Apyrui 3
4eTBEePTUM, | KOXKHY Tpymy aropaeuo B pobyrok. Maemo
(sin x + sin 2x)+ (cos & + cos 2x) =
3x

2:1n70055+‘7cos%cos—2-

Zcosg lsin g + cos %]:0,

2008 =
cos T 3 3

cos [E == + cos

(m

o
4cos~msl—+ cos [~ —

4
Onep)KaHe plBHﬁ.HHﬂ piBHOCHIILHE CYyKYNHOCTI PiBHAHD:

l)cos 0 Z-rnnx n+2nn,nel;

"+":-’f+nk,x:g+21tk,keZ:

n X x
2)005[7*4'0'7& 59

4 2

3
3)!:05{3—1‘) 0z T-Timao-Siner.

Bianosiab:n+2mn ne’; §+2nk keZ; T+M les.
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Po3zs’aszysanus pisuans nepemasopennsis 006ymxy
MPpUzZONOMemPUUNHUT PYHKYi B CYMY
Tlpuxnan 2.348. Po3p'sizaTy piBHAHHS
sin x sin 2z — cos 4x cos 5x = 0.

Pozs'azanns. %(cos x —cos3x) — % (cos9x + cos x) =0,

cos 3z + cos 9x =0, 2cos6x cos3x =0.
JlaHe PiBHAHHSA PiBHOCKMIILHE CYKYTIHOCTI PiBHAHD

. n  nk -
0862 =0, r=ﬁ+?'kez<
cos 3x =0,

n, o =
4§+43—. nez.

Onepskay Bi cykynHocri ynucelr. IlepeBipumo, un HeMac
e, AKi HaJeXKaTh 06OM CyKyITHOCTAM OXHOYACHO. [Jis bo-
ro posB'sxKeMo piBﬁxa}m

n mk_ =
ﬁ-v- 8 g+ 1+2k 2+4n,kneZ.

OjiepkaHe PiBHAHHA HE Ma€ PO3B'H3KIB B LIJIMX 4mMcaax,

OCKIiJILKM JOTO JliBa YacTMHA — HemapHe 4YMCJIo, a MpaBa —
mapHa.

BiagnoBink: ﬁ+ 5 k Z; §+£3E,nEZ.

Npuxnan 2.349. Poss'azaty piBHAHEA
sin 5z cos 3x = sin 6x cos 2x + sin 2.

Posa'azanns. Ilicid mepeTBopeHHs NoByTKiB TpUroHoMeTpny-
AxX YHKILH B CyMy Olep&uMo

%(sin 8z+ sin u):%(sin 8z + sin 42) + sin 2z

abo %sin?.z:%sin‘lz+s'm?1,

sin 4x + sin 2xr=0,2sin 3x cos x =0.

JlaBe piBHAHHA PiBHOCMILHE CYKYITHOCT] PiBHAHE
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[.._mk
foin 3z =0, r=7.keZ,

cosx =0,

.r:g-fnn,nel

CamocTiiiHO IepeKoHaiTech B TOMY, IO oflep2KaHi B cy-
KYIHOCTI HE MalTh CHLIBHUX YHCe.

BixnoBiab: "Tk,kez; §+m,nez.

TMpuknan 2.250. Posp'sazami piBHAHHA
7 3z

sin—gcos?Jrsin%cos%+sinl‘rcos7¢t=0.

Poas'azanns. % (sin 5z + sin 2x) + % (sin 3z — sin 2x) +

+%(sin9.l‘—sin5.r):0,

sin 3z + sin 9z =0, 2 sin 6x cos 3z =0.
3Bigen
kg
[sinBz=0,  |T= g%
cos 3x =0, T, N
= Z.
T=gtine
CyKynHICTB YMcel BULY % MICTUTE CYKYIHICTD YMCe BUAY
nn

T
i

BignoBins: %, keZ.

Po3g’azysanns piBuiny
i3 3aCMOCYBANUAM (HOPMYA NOHUIEHNI CTIenens

Hpuxnazn 2.351. Po3s'a3ati piBHARAA

sin® 3z + sin® 4z =sin* 5z + sin® 6x.
Pose'szanns. Tlonvxyioan Apyri creneri i 3siBmm nopibHi
SIICHM, OfEPIKMMO

1—cosbr 1—cos8r 1-—cosllx e 1—cos12x
2 2 =3 2 2 A
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cos 6x + cos 8z =cos 10z + cos 12,
2cos T cos x =2cos 1 Lx cos x,
cos x (cos Tx —cos 11x) =0,
cos x sin 9 sin 2x =0,
3BIJKA
1]cosz=0,z‘=g+1!k,lcez;

2) sinZt:l),r:KT",neZ;

3) slnB:i:O,I:%l,lEZ.

nn 2 b3
MHOKMHA YMce] T,n €Z micTuTh MHOXUHY & +rkkel.

nl

BHaiieMo CIIiJbH 9ucia MHOKUH T = T’ ir=--
£ 1=9r,rEZ.

Bignosifgs:

%l,lez;lrgr,rél

Pignanua, ainitini 8i0HOCHO Sin T i €OS T
TMpuxaay 2.352. Poss'ssati piBHsHHsA 3 Sin T + 4cosx=5.
Poss'sizanns. I cnocib. 3sopumo fane piBHSHHA 70 OJHO-

¢ 1o P e
pizHOTO BiIHOCHO Sin % icos 7'

Gsmicos—+4[cos’%451 5

“; [sinH §+cusx A
9sin® £ 6sin > Z cos L+ cos’ T=0
2 2 2 Dk

i 9t E —6tg 4 1=0tg X
3BiIKM tgz 6g2+1 ,t52
%:ar‘:tg%'fnn,x:2arctg%+‘2nn,n&Z.

11 cnoci6. BukopueToByemo (opmymt
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Po3s

2tg X 1-tg*Z
sinz = ricos::—i,
1+tg* S Lt
+1g 0] 1+tg’ 2

% 2T

6tg = 4-4tg’ =

Piusauna Habyze Burasmy 2 = S
14 tg’% 1+th§

z
ITosnauumo 1g 5 =2 NONEPeAHEO NEpeKORABUIMCE, WO

unena Bumy 4+ 2nk, k €Z He € KOPEeHAMY BUXiIHOTO DIBHAHHS.
6z 4 A4z 4— 42
1+2° 1+2

Maemo =5, 3BiAKN

922—Gz+1=0,z=%.

Nosigkoswit ginpin

PisrsanHA BUAY a sin X + b cos x = ¢, ge a,b i ¢ — cTani koediLlieH-
TH, HA3WBAIOTLCA NIHIAHMMK BIGHOCHO sinX i cosX.

Posmanemo BUNaaoK, konn a = 0,b = 0, ¢ = 0, ocKinbKM y BURaaKkax
a=0abob=0, abo ¢ = 0 PiBHAHHA PO3B'A3YIOTLCA 3@ [ONOMOIOI0 Me-
TOAIB, POSMAHYTUX BULLe.

PO3rMAKEMO CNOCO6M PO3B'A3YBAHHA 4AHOTO PIBHAHHA.

| cnoci6. 3soAMMO gaHe PIBHAHHA [0 OAHOPIAHOTO ApYroro

s 3 i
cTeneHA BIAHOCHO sin 31008 X, sanvcasum iioro y BumAAj

2
Zasin5m55+b co8? = — sln’x] [sln’1+cos”'
2 2 2f
3siakn (b + c) sin® —v233|n2cosA+(c b)cos =0.

Il cnocib. AKWo AaHe PIBHAHHA He Mac posa ASKIB X = T + 2mk,
Ae k&Z, To WOro MOXHa 3BecTM A0 KBaApaTHOro BIQHOCHO tg %

BUKOPUCTOBYIOUM chopMy v
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Toni tg;: r=2arctg%+2nn.nel.

3
IIT cnioci6. 3anumemo piBHAHHS Y BUTJLALL

sinr+2coszz§.

3 3
Hexait ¢ =arctg % Toni % —tg ¢ i piBusSHAA Haby/le BUTIA-
ny sinz+tgq)cosx:g

abo sinzcos¢+sinq>cos:r:§cosw. sin (x + @)=z cos Q.

wl e

OckidbrRY
3

cos [arctg i] 1 el e 2 )
3 2 4 16 5
1+tg [arctg 5] 1+ 9

T0 sin(z+¢)=1, x+q>:£+2nn, x:;—qHZmz, nek;

n

= arctg§+ 2mn,neZ aﬁox:arcctg%+ 2nn,ne”.

11l cnoci6. [aHe pIBHAHHA MOXHa Po3B'A3ATM 3a AOMOMOroIo
BBEfeHHA A0/IATKOBOO aprymeHTa. MoAinuMo 0buagsi 4acTuH PIBHAHHA

Ha a = 0. Onepxumo: sin x +%cosx=§
Hexaii ¢ = arclg % Toai %: tgp | PpiBHAHHA Mae BUMAA
sin x +\g¢aosx=§. 3BiAKK sin X €os ¢ + Sin g cos X = gcosqa abo
. sin(x+w)=%oﬂs¢ i
Akwo E cos w\ <1, TO piBHAHHA Mae po3a'AsoK
X + ¢ = (-1 arcsin [g cos w] +km i

x=(41)'arcsin[§oos¢]7(p+kn.nek.; Z.
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Ille paa 3BepHeMo yBary Ha Toi (haKT, 110 IIpY PO3B'A3yBaHHI
PIBHAHHA pi3HMMM Ccriocobamy ofepKamu fiBa PisHUX Ha mep-
it noraisy Bignosinl. Hacnpaszi ui Bimosizi cniBnafaors.

ITokaxewmo, 1o arcetg % =2arctg % 3posymido, uio

0<arcctg§<giO<Zarctg:—13<§

Kpim Toro, tg [arcctg %] tg {2 arctg %J t
[ 4iua,
Iig iarcctg 5] =
1 2tg iarctg 1] g 3
2)tg IZarctg §] e, =__3*1 :Z'
' 1-1g® arctg 5} l—§

TakuM YMHOM, O[IePFKAIN TaKy BiATIOBib:

I:Zarctg%+2nk. keZ abo

‘x:arcctg§+2xn,nez 3

Pisusuns, cumempuuni 8ionocno sin x icos
Mpuxkaazn 2.353. Po3s'azaTy piBHAHAS
sinx+cosx+sinxcosxr=1
Poss'szanns. Hexaii sin x + cos & = u, ToRi
sin® x4+ cos’ x + 2sin x cos x =u?,

3BiZKM sin & cos x = . I3 BuxinHOrO PiBHAHHA OflEPKYEMO

—1
2
Poap'sayiouyu fame PIBHAHHSA, ONEPKMMO u, =1, u, =—3.
Tomy nase piBHAHHSA PiBHOCKILHE CYKYITHOCTI IBOX PiBHAHD:
sinx+cosr=1isinz+cosx=-3,

. me 2, R e
Sln[-x+3]—TlSm[I+4]“ %.

u+ =1 abo u*+2u—~3=0.
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OueBuzHO, ipyre i3 IMX PiBHAHL He Mac PO3B'A3KIB.
Po3B'Asyioun nepilie piBHAHHSA, OlePIKUMO

e L
x= 4Ay-( 1) 4eru,neZ.

Ipuknan 2.254. Poss'sizati piBHAHESA
sinx+4cosx—1 i3 4(sin x + cos x)
sinx+cosx—2 9—3sin2r

Po3s'azanns. 3aMinoo sin - + €OS X =1 3BONMMO JlaHe piB-
4u

HAHHSA al[ilOHAJILHOrO: e ———
FO PR ey

Posp'asyioun ofepkaHe PIiBHAHHSA, 3HAXOIUMO %, ?% i

%, =—3 (He 3ajoBONBHAE YMOBY). OTXe, naHe piBHAHHA
PIBHOCWIIbHE PiBHSHHIO Sin & + cosx :% abo cos {x - ;] ‘/?Z

3BIJIKY 3HAXOANMO

x %iarccus%+2nn,nEZ.

Pignsauns, axi po3s’a3yiomsci 3aMiH010 apzymenmy

XL

Tlpunkaay 2.355. Poss'a3aty piBRAHHA oS T = sin® 53

Moo
Pose'azanus. Ioamaummo 5 3

3
TIepenuIeMo PiBHIHHS y BUNIANL

Y, 3HaleMo x = g =3y i

cos [g = By] =sin® y,sin 3y =sin® y.
BukopueroByiouu GopMmyay sinde=3sin a—4sin’ a,
OZIEPIKUMO 3siny —4sin® y=sin’ y,
4sin’ y +sin® y - 3siny =0,
sin y (sin y + 1) (4 sin y — 3)=0.
OcTaHHE PiBHAHHSA PiBHOCKITbHE CYKYITHOCTI PiBHAHL sin y =0,
siny=—1,sin y=%, PO3B'SI3YI0YH FIKi, 3HAXOMMMO Y =T, n €% ;

-%+27(fyf€Z;y:_+_(—1farcsin%+nk,kel,





[image: image61.jpg]P038'A3YBANNA TOUTOHOMETPUYHMX DIBHAHD 245

TToBeprarwunch A0 MiACTAHOBKYM, MAEMO

z:%—mm.nez,

x=g—3-(v1f arcsin%+3nlc,kez,
=2 6nf,feZ.

Tpukaan 2.356. Po3s'szaty pisusians tg z =tg’ E — %]

0 n x 2
Poza'sizanns. TlosHAYMBINN — — — = ¥, IePeNMIIeMO DiBHAHHA

4 2
¥ BUrAAR g {g = Zy] =tg'y,
abo ctg2y=tg’ y Qy=mn,neL).

IlepeiioBin o yHKIii tg y, onepxyemo GikBajgpaTHe
pisasaEns 2tg* y +1g® y — 1=0, po3p'a3yioun fKe, 3HAXOKUMO

R
gy, =+ %

O'rxe,y:i:arctggﬂLnk,kEZ.

IToBepraroumcs /10 x, OflepKYEMO

.r:ngarctggq»an,keZ.

Piguanns, axi po3s’a3yomucs
3a 00NOMO2Z010 YHIBEPCANBHOE NIOCTIANOBKYU
Tpuknay 2.357. Po3s'sizatv piBHAHES sin 4z +tg 2x =2

Poszg'szanns. I cmoci6. BupasuBmm sin 4x depes tg 2z,
2tg2x
1+tg* 2z
HOMY, AK€ TIiCJIA O4eBMIHMX CIIPOILIeHb 3BOJMTECA 20 KyBidHO-

ro piBHAHHHA BiIHOCHO tg 2x:
tg® 2z —2tg® 2r + 3tg2xr —2=0.
JliBa 9acTHHA 1IbOTO PIBHAHHA PO3KJIA/Ia€ThCA HA MHOXHM~
Ku: (tg 2r — 1)(tg” 2x —tg 22 + 2)=0.
Poap'sayioun piBaanEA tg 2x — 1 =0, 3maxonumMo

O1epKy€EMO PiBHSIHHA + tg 2x =2, piBHOCHIILHE Zla-
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n nn
=—+-—necZ.
8 2

Jlpyre piBHAHHSA He Ma€ AIHNX KOpPeHiB.

Cuipy BigMiTHTH, 110 3aralbHMI MeTOJ pallioHadizallii He
3aBXM € THAXONAIMM, & HacTO NPUBOJMTE 10 PALiOHAILENX
PIBHAHDL BMCOKMX cTeneHiB. TilbKM 1110 PO3B'A3aHe PIBHAHHSA
MOXHa PO3B'A3YBaTH i 110 iHIIOMY.

11 croci6. Banuiuemo piBHAHHA y BUNIA/

tg2xr —1=1-sin 4x,

sin 2z — cos 2x : 1
= 27 — cos 2x),
. (sin 2x — cos 2x)
7 1 :
in 2x — = 2+ 2z
(sin 2x —cos 2x) paevs sin cos

i laHe piBHAHHA PiBHOCHIIbHE CYKYITHOCTI IBOX PiBHAHB: OHO-
pizHoro sin 2x — cos 2x = 01 TaKOro, 1110 3BOAMTLCH 10 OIHOPij~

HOro: Sl sin 2x + cos 2x =0.
cos 2x

Nogigxosui Bipnin

Bci TpuroHoMeTpu4Hi hyHKUI apryMeHTy o pauioHanbHo Bupaxa-
10TbCA Yepes tg %, AKWO a=n+2ntk, keZ

e 2 P 1 )
1+th‘;

o 1-1g? ¢

iga= fu clg u = o
TigE 2 219 5

Mpu 3acTocyBaHHi yHiBepcanbHoi NiACTaHOBKM MOXHA 3ary6uTi Ko-
PeHi PIBHAHHA, OCKINbKM MOXe By TV 3BYXeHHA 0BNacTi BUHAYEHHA piB-
HAHHA. TOMy NpWU pO3B'A3YBaHHi PIBHAHHA UMM METOAOM HEOBXiAHO
nNepeBipuTy, YK € Yucna ni+2rk KOPeHAMM AaHOTo PIBHAHHA
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Bnpasu

Poss'sizaTi piBHAHHA:

2.358.

2.359.

2.360.

2.361.

2.362.

2.363.

2.364.

2.365.

2.366.

a)sinz= d)sinz=—

6)cosx = e)cosx=—

St sl
% el

s)tgr=1 x)tgr=—1
2)ctga=3; 3)ctga=—+3.
a)4cos’ x —4cosx+1=0;

6)sin® x —3sinx +2=0;

8)cos’ z+cosx —B=0.

a)2cos’ x=3sinx;

6) sin® x —cos” r =cos x;

8)tg2r +clg2r =2

a)5sin’ x=2sin x;

6) sin 2 — sin 2v =

8) sinz.rcos[g = 1]:0,

atg’ x+tg*xr —2tgxr—-2=0;
6)1-cosx=tgxr—sinx; -
8)2sinxtgxr—sinxr—-2tgx+1=0.

a)sinx —2cosx =0;

6)cos” x —3sin®* x=0;
8)3sin’ x —5sin xrcosx=0.

a) sin® x —8sin x cosx + Tcos® x=0;

6)2sin* 2r — 9sin’ 2x cos 2 + 7 sin? 2z cos? 2z =0;

8)3sin® xcosx — 4sin xcos® x + cos’ z=0.
a)cos’ x —3sinxrcosx+1=0

6) 8sin” x + sin xcosx +cos’ x=4.
BHaiTH 3aJeXKHICTh MiXK o i B, AKII0

a) sin ot =cos j; 8) cos 0.=—cos f.
6) sin ot =—sin i
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Po3s'azaT piBHAHESA:
2.367. a)tgx=tglx;

6) sin 3x =cos 2x;

8)tg 2r —ctg 3x =0.
2.368. cos 3z — sin & =3 (cos  — sin 3x).
2.369.7+4sinxcosx + 15(tg x + ctg x)=0.

2.370.29BT_ 4 gin*or 4y 1-0
l+ctg'x

sin® 2z — 4sin* z
"sin’ 2z +4sin’ x -4
2.372.tg3x —tgx— 4sinx=0.
2.373.cos™' 3z —6cos 3x = 4 sin 3z.

2.371, +1=2tg*x.

2.374.ctg @ — sin x =2sin* %
2.375.sin (§+2.z]ctg3z+ sin (14 2r) — 2 cos 5z =0.
2.376. sin & cos 2x + cos x cos 4x =sin g + 21] sin g = 31].

2.377. sin 2z —cos’ % —aintE

2
2.378. (1 + cos 4z) sin 2z =cos® 2z.
2.379. sin* 2z + sin® 3z + sin® 4z + sin® 5z =2

2.380. cosi;-cos% — sin & sin 3x — sin 2x sin 3x =0.

2
2.381.1-sin3r= [sin% = cos%

2.382.2sin’ x + 2 sin® 2 cos x — sin x cos” x —cos® 2 = 0.

2.383. sin 7z 4 sin 9z ~ Z{cosz[% z x] —cosX 4 ]]

2.384.tg x+ tg2x —tg3x =0
2.385.cos ' = +ctg 3x =ctg %

2.386.2tg° z —2tg’ 2 + 3tgx —3=0.
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2.387. sin x cos x cos 2x cos 8z =%sin 12x.

2.388. sin 2 sin 6z —cos 2 cos 62 —+/2 sin 3x cos 8x.

2.389. cos 9x —cos Tx + cos 3x —cos & =0.
2.390. sin 3z cos 3x = sin 2.
2.391.cos2x —5sinx —3=0.

2.392.2

‘tg%—l]:cosx.

2.393.8cos' z—8cos* x—cosr+1=0.

2.394.cos3x =2sin [3?"+ ;r].

2.395. cos 4z + 2sin* x =0.
2.396.3sin 5z —2cos5z=3.

2.397.1 - cos bx =tg 3x.

2.398. sin 92 =2 sin 3x.

2.399.1+ cos 2 + cos 2x + cos 3x =0.
2.400. cos 2z = /2 (cos & — sin x).

2.401. cos

§+5;r]+ sin =2 cos 3z.

2.402. cos @ — +/3 sin x =cos 3z
2.403.6sin® x + sin xcos x —cos® T =2.
2.404. cos T + sin 8x =cos 3x — sin 2.
2.405. sin z — sin* z=cos* z—cos z.
2.406. sin z + sin 2z + sin 3z =cos z + cos 22 + cos 32.
2.407.sin* x + cos® 2 =sin 2z — 05.
2.408. sin* 2x + cos' 2z = sin 2z cos 2.
2.409.2cos2x + 2tg’ x=5.

ctg2x  ctgx
z.ut% + Ctggh +2=0
2411.tg3x + tgx =2 sin 4x
2.412.cos 9 —2cos bx =9.
2.413.5in 2r + 2ctg x =3,





[image: image66.jpg]254 Po3nin 2. TPHTOHOMETPIA

me,siﬂ%+20051ﬁzu

HSHHA MOXKe MaTy PO3B'A3KH TIILKA B TOMY BUNAIKY, KO

<3, 3BiKM BUIIMBAE, 110 IaHe piB-

o
smi—l,

z—2n

2 cos =2

Po3B's3y104¥ KOXKHE DIBHAHHA CHCTEMH, O/IePIKUMO
r=2(4k+ 1% k=0+1+2..
z2=20n+1)x n=0+1+2...

115 cucTeMa Ma€ PO3B'A3KM TOA i TiJILKY TOJi, KOJIM PiBHAH-
HA 4k+1=3n+ 1 mae mini poss'asku. Po3s'sasyoun ioro,

ofepxumo 4k = 3n, 3BinKN k= 3Tn Axmon=4t1t=0,+1,+2,..,
1o k=3t — mixne, i Toxi
=212+ 1)mt=0£1+2...
Tlst hopmydma i MICTHTE Bei PO3B'A3KIM JaHOTO PiBHSIHHS.
Hpuknan 2.430. Po3s'azaTy piBHSHHA
2cos® xcos' x=tg® x +ctg® a.
Po3g'azauns. O9eBUIHO, 110 IIPU BCIiX JIOMYCTUMMX JHAUEHHAX
rmaemo tg®x+etg’ x>2tg’ xetg’ =2
OniHpoun JiBy YacTWHY pPiBHSAHHS, NOMITHMMO, L0
2cos® z cos'® x < 2. Tomy, AKIIO JaHe PIBHAHAA MaE PO3B'A30K,
TO IpY TUX BHAYEHHAX T, IPU AKMX OJIHOYACHO MAaKTh pOQH'HS—
KV ZIBa PiBHSTHHA:
tg® x+ctg’ x=2icos’ xcos’ x=1.

g S b3 . :
Po3B'AI3KOM IIEPIIIOTO i3 HUX € T = at % keZ . OckinbKyn

3 £3 .
Ui 3HaYeHHA X He 3afI0BOJILHSIOTH /pyre PiBHAHHA, TO JaHe
PIBHSIHHSA HE MA€E PO3B'A3KIB.
Tpuknan 2.431. Poap'asaty piBHAHHA

n
L=

a* —2x cos +1=0.

Po3a'szanus. Maemo:
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2.414.sin*  + cos* z:%

2.415.tg x + tg 50° + 1g 70° =tg x tg 50° tg 70°.
2.416.cos z —sin & =4 cos & sin® a.
1+ sin2x 1t+tgx
41T ———— +2.-— 2= _3=0.
% 1—sin?.x+ 1-tgx
2418 1= sin® z —cos’ x
1-sin*x—cos' @
2.419. 4 sin 2z sin 5z sin Tx — sin dx =0,
2.420. 2(sin® z + cos’ ) — 3(sin'  + cos' x) =cos 2z.
2.421.tg ztg 2z =tg z + tg 2z.
2.422.sin 22 —sin 62+ 2=0
) 3
2,403 T & 008 T
2cosx —sinz
2.424. dcosz=Betgxr+1.

=2cos” 3z

=cos2x.

HecvannapTHi TPUroHOMETRNYHI DIBHAHKA

JloeuTs yacTo 3ycTpivalThes 3ajadi, AKi pO3B'A3YHOTHCH
CTAHAAPTHUMY METOJaMM, 33 JONOMOroi0 3BMUaSHIX KL=
HUX MipKyBaHb.

Jeski i3 ypx 3aa4 30BHI BUMVIS/1210Th /Iy3Ke HEZBUHHO, | TO-
My HESICHO, K 10 HUX MifeTyruTiA. IHIIi 3aMacKoBaHL: 3 BUriis-
Jly, HAIPUKJAJ, Tie 3BUYaiiHe piBHAHH, ane CTaHAapTHUMU
criocobamyu BOHO He po3s'ssyerbes. Ileii Tum 3ana4 yMOBHO
Ha3BeMO HecTAHIAPTHMMK. BOHM BUMAraiTh JUis PO3B'A3Y-
BaHHS BUHAXIIIMBOCT], BLILHOTO BOJIO/IIHHA 3HAHHAMM Pi3Hmx
pUB}.U.HiB MaTeMaTHKN i BUCOKOO JIOIIHHO0O KYJILTYpOIO.

HeMOKJIMBO BKa3aTy BCi METOM PO3B'S3yBaHHA HeCTaH-
AapTEMX 3afa4. TyT IpUXomHUTECA 3aCTOCOBYBATH | rpadikn, i
cami pisHi BracTBocTi dyHKIA, i HepiBHOCTI, i, Ha KiHens,
1epie 1o BaxJMBOCTI — JIOTiKY.

Hpukaan 2.425. Poss'szaty piBHAHEA cos 32 -sin 5 = 1.
Po38'a3anHa. 3a0MILIEMO PIBHAHHA Y BUILAJ

sin 8z + sin 2x =2.
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HecvanaapTRi TPUrOHOMETPUYHI

n L3 nn
g1, Sz:§+2zm, nez, I:E+T’ nez,

sla2z=l 2T onk, keZ, |w=3+mk, ke

3HaiileMo PO3B'A30K PIRHAHHA B IIIMX YHCIAX:

no MR
E+sz+nk,lcez,
3Bigky 1+ 4n =4+ 16k.

Po3p'A3KiB HeMaE, OCKIIBKY IIpaBa 9acTMHA OCTAHHBOI
piBHOCTI — TIapHe uucJIo, a JiBa — HenapHe. OTXe, ofep-
Kafa CMCTeMa PiBHAHL HecyMicHa i BUXinHe piBHAHHA He
Maec po3B'A3KY.

Tipuknan 2.426. Po3s'AsaT piBHAHEA
1
€Os T COs 4 = ———.
cos 5
Po3g'sazanms. 3anmiieMo piBHAHHA Y BUTTIALL

2

cos 5 + cos 3r = ,
cos b5z

cos® 5 + cos 5 cos 3z =2
abo 1+ cos 10 + cos 8x + cos 2x = 4,
3RIJKNM cos 2x + cos 8z + cos 10x =3,

OpieprKaHe piBHAHHS BUKOHYCTECS TLTLKY DY TUX 3HAYEH-
HSX T, IPU ARKUX OAHOHACHO cos2r =1, cos8r =1, cos10x =1,
TO6TO 0jlepIRaHe PIBHAHHSA PiBHOCUILHE cHCTeMi

cos2r=1,
cos8xr =1,
cos10x=1,

3BUIKM




[image: image69.jpg]xz=nk, kEZ, (I
2= nez (1)
4
z= %, nez. (11T)
‘ Posp'aayioun omepmxka-

HY cucTeMy pPiBHSHL Ha
KOJIi, O/lepXKuMo x = 1f,
feZ (puc.2.4).

Tlpurnan 2.427. Po3B’A3aTy piBHAHHA

sin'®® x4 cos™ x=1.
Poszs'saanns. OcKiabky |sin 2| <1i|cos 2| <1, To

1017

sin'™ x < sin? 2, cos'"" x <cos® 2.

Toni sin'® x + cos'"" = < 1. Jlea yacTuna saHoro piBHAHHA
He NepeBuIllye OAMHNILI | AOPIBHIOE OIVHMILL TLIEKY Y BUTIAZIKY,
KOJIM BUKOHYETLCS CHCTEMa PiBHSAHD

cos™" x=cos® z,

5in'* z—sin* x.

Tlepirie piBHAHHSA 3a/I0BOABHACTLCA Mprcos ¥ =0icos r =1
Aye TIpy IMX 3HAYEHHAX T Jipyre PIBHAHHA CUCTEMM TeX
3a0BOJILHAETLCA: AKMIO cosx =0, To sin® x=1, a Ao
cosx=1, 7o sin x =0. ToMy po3B'A3KaMy CHCTEMH, a Pa30M 3

Helo | BUXiHOTO piBHAHHSA, 6yAYTE X :g + krab6o x =2nk, ne k

— Bynb-sike 11iJie YyncIio.
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[.rl—hcos B s ]4—[1—1:0;;Z ]=Oaﬁo
=Y Ty,

[1 E_| 4sin’ 0.
x—Y z—y

1le piBHAHHA PIBHOCWILHE CHCTEMI DIBHAHE

x —cos

Loy
y

5 . e : 7
OcKilbKM piBHAHHSA sin =0 piBHOCHIIbHE CYKYTIHOCTI
=Y

JIBOX piBHAHL:

=1licos . =—1

TO OCTAHHA CHCTEMa PiBHFHbL PIBHOCHIIBHA CYKYIHOCTI IBOX
cucrem:

Poss'ssyioun mepiiy i3 uux cueteM, 3naxomumo x = 1. Toxi
cos

u: i =1, 3BiaKn

yt onk, kcZ iy:1+z—lﬁ,kez.k=0.
AHaJoTigHO PO3B'A3YIOUM APYTY CHCTeMY, 3HalleMo & = — 1
ty=—1+ 3 L],HEZ . Tomy fiaHe PIBHAHHA MAE TaKi Po3B'I3KN:
n
1|—,1,y,=1+2—1k.kez;
Ty Ly 1} o e
E == 2n+1
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Bnpasu
Po3p'a3aTy PiBHAHHEA:
2 x° -+ 52
6

2.432.2cos =2"427.

2.433. - aresin
2 .

% [z . «11}] =1-log, x.

2.434. sin x + sin 2x + sin 3x + ...+ sin 100x = 100.
2.435.sinx sin3x sinTx =1

2.436. (sin x + V3 cos ) sin 4z =2.

2.437. (cos 4x —~cos 2x)* =5 + sin 3z.

2.438. 2% + 4x cos (xy) + 4=0.

2.439.1- 22 — 2% =tg* (x + y) + ctg® (x + y).
2.440. (cos® o + sec’ x) (1 + tg” 2y) (3+ sin 32) = 4.

2.441. [2 +

1s
tx

](4—2(:05z x)=1+5sin3y.
cos’

2.442. (5+ 3cosec® x) (2 — sin® x) =7 + cos 2y.
2.443.(4—cos 2x)(2+ 3 sin y) =12 + 13 sec’ 3z.
2.444. (3 — sin ) (4 — cosec’ x)=12 + cos’ y.

2.445.cos x4+ cos y —cos (x + y)zg,

YmoeHi pigHocTi
Yaosni pisnocmi I sudy
Mpuxnan 2.446. Josectu, mo AKIIO o+ B+ *{:g, TO

ctg o+ ctg B+ ctg y=ctg actgPetg y.
Pos3a'szanus. Cunmemununuii semoo.
o= kem, B=nm, y=mm k,n,meZ.
BepyTs nase abo ouesuHe CHiBBIHOIIEHHSA | HepeTBOPIO-
10Th B 10Tpi6He:

o+ B+y=g.u+5:g—y,tg(u+ﬁ)=tg g—*{],
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tga+tgh

= tgaitgh _
I—Lg(xtgﬁfdgy‘ 4 T =Cte
ctgoetgp
(tg o+ tgP)ctg octgP ctga+ctgB
clgactgp—1 =ctg ctgucth—l_c"gY'

ctg a4 ctgP=ctgactgBectgy—ctgy,
clg a+ctg fp+ctgy=ctgactgPetgy.
Anaaimunnuit nemod.
a=knB=nny=mnknmeZ.
Bepyrh oHy wactuHy (abo pisHMIO MiXK HacTHHaAM¥ piB-
HOCTI, 1110 A0BOJMTLEC) i IEPETBOPIOIOTE Ha OCHOBI IaHUX CIIiB-
BIJIHOILIEHB

Y= ;;—4(1+[i),vtga+ctgﬁ+ctgy:

=(ctga+ctgm+ctg[§~(a+g)]:

sin(a+ ) | sin(a+B)
sinasinf  cos(a+p)

_ sin (ot + P)(cos (o + B) + sin o sin B)
1] cos (¢ + B) sin o sin B

sin (o + B)cos acos B
"~ cos (o} B]sinasinB_tg(a+B)CtguCth

Ocrimbky o | [3:’;‘ Y. T0

tg(a+Bletg actgB=tg g — Ylctg actgB=ctg actgfetg y.

PigHocrTi, cnpaseanisi npy BCix AOMYCTUMMX 3Ha4EHHAX aprymeH-
TiB, AKI 33[I0BONBHAIOTL faHi yMOBW (yMOBM 3B'A3KY), HEIUBAIOTHCH
YMOBHHMH.

YMOBHUMY piBHOCTAMM | BUAY HA3MBAIGTb PIBHOCTI, B AKUX AalOTb-
CA CRIBBIAHOWEHHA MIXK aprymeHTamn, a OBOAATLCA CNIBBIAHOWEHHA
MiX GhyHKUIAMY KYTiB. -
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Tpnknan 2.447. Bigomo, uo o+ B+ y=m JosecTu, mo
cos” o+ cos® B+ cos® y=1— 2 cos o.cos Beos 1.
Posg'szanns. cos* o+ cos® P+ cos® y=

_l+cos2a  1+cos2B  1+cos2y

BEae < 9o . 3 s
:2+(cosZu+c052B)+(l+cnsZy)=
2
_ 242cos (o + B)cos (o —B) + 2cos” (n—(a+B)
rH

=1+ cos (o + B) (cos (o — B) + cos (et + B)) =

=14 2cos (o + B)cos acos p=

=1+2cos(m—y)cos o.cos f=1—2cos acosPcosy,

1110 # norpibuo Gysio foBecTn.

Bnpasu
JoBecTy piBHICTE:
2.448. sin 20 + sin 2B+ sin 2y=4sin a sinPsiny,
AKIIO 0L+ B+ y=T

B

2.449. sina-—sinf+ smy:qsingcosé sin ¥

7
ARMO 0+ B+ y=m

2.450. sin o+ sin B+ sin y=4sin —;—‘ cosgcos %,

AKIO 0=+ .
3 Bl

2.451. cusa+ccs[3+cosy:1+4sinEsin§smg,

AKINO O+ B+ y=T.
2.452. sin® &+ sin®P+ sin® y=2+ 2cos o.cos Peos y,
AKIO 0+ B+ y=T
2.453. ctgactgP+ctgactgy+ctgpetgy=1,
AKMO 0+ B+ y=T
2.454. tg Sigh
2 "2
AKIO &+ P+ y=m1

Sy tgBig T
+tgztg2+tg2tg2 i b
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2455. clg ¥+ ctgg+ctg Toctg %ctggctg 1

SARIO 0+ P+ y=1
2456, Sino+sinf— myztggtgﬁ

sin 0.+ sin P+ sin y DAY -
AKIOo o+ B+ y=m.

2457 (1¢tgrx)(l*tg[}):Z,muuou+B:£

2.458. 1—cus(1+msB+cosy:4sin%msgcos%,

AR o+ P+ y=m
2.459. cos’ &+ cos’ B+ cos” y—2cos acos feos y=1,
AKINO 0+ B+ y=2m

2.460. cosa 4 cosP+cosy=1+ 4cos

T T

g

O+ B s 2B oo BEY
2

AKINO o+ B+ y=T

2.461. cos % +cos ZE + cos —

2
pegrs [REAYC AR ARBY fTC
74sm[ I ]sm{ 4 ]sm[ m J,
AKIO o+ B+ y=m
2463, S04 SiNC . _ A4 ctgBictal,

sin BsinC ' sin Asin B
AKIO A+ B+ y=m

Binomo, 1m0 A, Bi C — BHYTPIilIHI KyTH JeAKOTO TPHKYTHI-
Ka, 7IoBecTH piBHOCTI:

in A + sin B+ sinC A B
Diggy, Sb o SR D SIS Sime APl
O SA—snB-enC t7 o
in C
a1 2y tg B
cos Acos B gA+tg

2.465. sin4A + sin 4B+ sin4C=
=— 4 5in 24 sin 2B sin 2C.
2.466. cos2A 4 cos2B - sin2C=
=—4cos Ccos (45° — A)cos(45° — B).
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A +cos B4 cosC A, B C
2idgy O TR BREE e e S
sin A +sin B+ sin C Ean ity
in® A + sin® B—sin* C
2468, ZEC P DES0 O i dtaBtac
sin* A —cos® B—cos’ C BediniE
2.469 cos A cos B cosC

sin BsinC ~ sin AsinC  sin Asin B

Yuxosni pisnocmi 11 sudy

Criocoby poss'AsyBanHs 3a/1a4 JaHOTO BuLy: a) Gesnocepes-
HBO JIOBO/INTRCS HeOOXi/IHe, BUKOPHMCTORYIONN [IPH 1{OMY 3a1aHi
YMOB; 6) 11epeTBOPEHHS 3aaHOr0 CIIBBIIHOLLICHHS /10 BUNIALY
TIYKAHOTO.
Npuxaan 2.470. losecty, 1o

sin (o + B)=3sin (o - P), Axwotg o =2tgf.

Po3za'szanusn. BigmitiMmo, 1110

=2k 1) ’-'.[sz(zk+ 1)_’2‘,

sino
cos o

tgo=2tgh ——

¢
2cos o sin B=sin ¢.cos .

sin (o + B) - sin (@ — B):%(sin (ot + B) + sin (o —B)),
3BinKm sin (0. + ) =3 sin (o — ), 110 it norpibro GyJo gorecTn.
Mpuknan 2.471. Torecty, o A° = B* — C*, sikio A = Bsin ot i
Acosa=Csino,o=nkkecZ.
Po3ze'asanms. [3 yMOBU MaeMo:

A*=B'sin" a,
. A*cos* a=C"sin* a

Rosinkoswit Bingin

YmosHNM piBHOCTAMM Il BUAY HA3NBAIOTH PIBHOCTI, B AKNX BUMAra-
ETLCA JOBECTH AEAKI CIIBBIGHOLIEHHS MIX TPUIOHOMETPUYHUMN (DYHK-
LifmMM, AKILO faHo AeAKI iHLLT CTIBBIHOWEHHS MiX TDUTOHOMETPULHIMA
PYHKUIFMA THX CAMUX 8PTYMEBHTIB.
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Bi/iHABIIM Bil BEPXHBO] PIBHOCTI HIXKHIO, MAEMO
A’ sin” a = (B* —=C%)sin’ a,
3BijIKH, BpaxoByOuH, 110 sin o= 0, maemo: A* = B — C*.
sinB
cosp— A

sina=A sin(u+B)‘ms]3:Ava+ﬁ=:;+ nn,nei.

MNpukaan 2.472. Jloseern, mwo tg(a+B)= , SKII0

Posa'azanna. sin o= A sin (o.+ B),
sin (e + )~ B)= A sin (@ +p),
sin (o0 + B)cos B— cos (e + B) sin p=A sin (o + B),
sin (o + B)(cos B— A)=cos (o + P) sin B,

3BiaRry tg (o + B = —“i 1110 # moTpibHO Byio noBeCcTH.
cosP-A
o) e 4
Ipukaax 2.473. Jlosectn, 1o tgit =7 AKILO

sino+sinp=2sin(a+p), npuvomy o+p=2nk keZ,
a=n+2mn,nel, B=n+ 2nmmeZ.

Posg'nsanmnsn. sin o+ sin B=2sin (+p),

2sin “J'chﬂz B =4sin OL;‘Bcosa‘z{‘ﬂ
cosm’B Zcos“:B,

cos%cos%%» sin%sin%:2cos%cosg—25in%sing,
35in%sin%=cos%cosg,

B

3pigku tg % tg e % 1110 it moTpi6bHO 6yII0 NOBECTH.

TIpukaan 2.474. Jloeetu, mo sin (2o.—PB)=ksin B, aknto
tg(B—o)= utgo.

Poze'szanns. Bigmitumo, 1110 f— o ngr mm,nez, ux%-} nm,

meZ, k=—1

A _1-k
Toni tg (@ rn)f—Hktguﬁ
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(1+ k) sin (B — a)cos a=(1 - k) sin accos (B— a),

(1+ K)(sin (B —20) + sin B) = (1 — k)(sin B+ sin (2a— B)),

(1+ k) sin (B—200) + (1+ k) sin f=

=(1—Fk)sin B+ (1 — k) sin 20— B),

2% sin = (1—k + 1+ k) sin (20— B).

3Bizen sin (2o — B) = k sin B, w0 ¥ noTpibHo Gyao mosecty.

2.475.

2.476.

2477,

2.478.

2.479.

2.480.

2.481.

.
2.482.

2.483.

Bnpasu

Toecty, mmio tg (o + B)=2tg a,
saxn1o 3 sin B=sin (20 + B).

o—p 3sin a B o
tg—F=——— tgi=4tg—.
JHosectn, o tg 3 3c05a75,%m0 gz gz
IloBecTy, o sin (¢t + 2B) = sin o,
AKX cos (o + B)=0.
sin® o, cos’ o 1
Josecty, IO ——+ —5— =-——,
m' n (m + n)
(4 4
HKIHOM+M:—1—,M+7L20.M:-O,7L:Q
m n m+n

JosectH, 1110

cos 30+ cos 3B + cos 3y=12 cos c.cos Bcos ¥,
SAKIIIO ¢S & + cos B+ cos y=0.

Hosectw, 1110 a cos B=beos a,

o + a+p

B

Tosectn, mio tg (o + ) —tg a=2tg 5

axmoatg o+ btgP=(a+b)tg ——

AR cos (2o + f)= 1.

JTosecty, o sin (20t + 2B) + sin 20.=2 sin 28,
Ao tg (o + p)=3tg on

Hosectn, 1o tg (o + B)=3tg o,

sKImo sin (2u+[!)=25inﬂ,a:§+kmk5l.

u+B=§+ym,neZ.
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P0o3B'A3YBAHHA TPUFOHOMETPMYHMX HEPIBHOCTEN

HepiBHicTh, fAika He € HAMMPOCTILIOK, 3 JIOIOMOrOK Haii-
TIPOCTIILIMX TIePeTBOPEHh HeODXIIHO 3BECTH JI0 PIBHOCHIBHOL
HainpocTiuol HepiBHOCTI abo 10 cHeTeMy HAMIPOCTIIINX He-
piBHOCTeIA. ~

Hpukaag 2.484. Poss'stsatn HepiBHicTs cos” 3z < %

Poss'szanms. 1»ﬂ<l,msﬁz<—1,
e 2 4 2
2r 4n n, nk 2n  mk
= 2nk <br < =+—< Y] "
30n<r<3+2nk, g+3(1<9+3ksz
. N . 7mk 2 nk -
BUIHOBIIH:.Q+ 3 << I 3,k6L.

Upukaajn 2.485. Poss'szatv HepiBHieTs 25in’ 4+ sin 2 > 0.
Pozs'azannsn. Hexaii sin x =t. Maemo cucremy HepiBHOCTeH
2% +1>0,
—1l<r<i,

Regigkaesuin iggin
HaAnpocTiwnmn TPUroHOMEeTPHYHMMH HEPIBHOCTAMY Hasnsa-
JOTbCA HEePIBHOCTI BHAY
a, <sina <b, a, <cos a <b,,
a;<tga<hy < clga<h,
ae a, b, a, by, ay, by, a,b, — 3agani uncna.

Mpu po3B'A3yBaHHI UMX HEPIBHOCTER B AKOCTI AONOMIXHOTO 3acoby
3Py4HO KOPUCTYBaTVCA rpadikom BignoBigHoT dyHKLi abo TpuroHomeT-
PULHUAM KPYTOM.

1 sinx>a.

arcsin a + 2nk < x < m—arcsin a + 2nk,

kcZnpn-1<a<t

npu a > 1Hemae po3B'A3KIB;

npma<-1 xeR.

2. sinx<a.

m—arcsin @ + 2nk < X < 2m + arcsin a + 2nk,
eZnpn -1<a<t
npy a < —1Hemae poas'Aakis;
npua>1 xeR.
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3BIKN v1§t<—%,0<t§l.
a)sinx<-l,—5—fl+2:nk<w<77—$+2Rk,kaz.
2t 6
6) sinx >0,2rk <x <n+2nk,kecZ.

Bigmosins: 21llc-%"<r<2uk—(—’f; Itk < x <n+2nk, k€.
6

Hpurnan 2.486. Pozs'szaty HepiBHicTE
tg*x—5tga +6<0,
Posg'asannn. 2 <tg x <3, nk +arctg2 < x < nk + arctg3 keZ.
BignoBiab: arctg2+ nk<x<arcigd+ nk kcZ.
TIpnkaax 2.487. Po3p's2aTy HepiBHicTL
sin® & —sin 2x + 3cos® & < 0.
Po3zg'szanns. TlepenuineMo BUXI/IHY HEPIBHICTL TaK:

sin® x —2sin xcos T+
PosraAnemo iBa BUTIa/IKH:

Roginkosui Bigain
3. cosx>a
2nk —arccos a < X <2k + arccos a, k < Z
npn—i<a<t
npn a > 1Hemae po3B'A3KiB; 72
npra<-1 xeR.
4. cos x<a.
2nk + arccos a < x <2nk + 2n —arccos a,
keZnpu-1<a<t
npu & < — 1HeMae posa'AsKis;
npua>1 xeR.
5. lgx>a

ﬂ<+avdga<x<g+wk,k52npnacﬂ.

6. Igx<a

xkfg<x<nk +arclga, ke Znpna«cR
7. clgx>a.

Tk < x <nk +arctga keZnpuacR
8. cgx<a

Tk farctga<x<m+mkkeZnpuac R
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P038'RIYBAHNA TOUTOHOMETRUYHWX HeD

a)cos’ T =0.

Tozii i3 OCTAHHLOT HepiBHOCT OfepkuMo: sin® = < 0, poss'sAs-
KIB HeMac.

6) cos* x>0,

Tloximmsiuy obyBi HacTHHY BUXiAHOT HepiBHOCTI Ha cos® x,
ONEPKYEMO DIBHOCHILHY HEPIBHICTD

tg'xr —2tgxr +3<0,

sIKa He Mac po3B'A3KIB.
Bingnorias: reo.

Bnpasu
Po3B's13aTH HepPIBHICTE!
2488, sina>2. 2.495. sin < cos z.
2.489.cosx < 2.496. sin 3x < sin x.
2.490. 2.497.cos” x —3cos x <0.

2.491. 2.498. sin x + 3 cos x > 0.

2.492.3czgi4.r " §y>z. 2.499. 2c0s”  + 5cosx+ 2> 0.

2.493. é <sinx < %

2.494. -1<ctgr<2

2.500. sin® 4z > %




                     Відповіді
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2.5.2 26.0.2.7. 1. 2.8. 1. 2.9. 1. 2.10. ctg® o — ctg® . 2.11.

sin acos a. 2.12. cos® . 2.13. sin® a. 2.14. sin®a. 2.15. tg° a.

2.16. 4. 2.17. 2seca. 2.18. 2coseca. 2.19. 2cosec’o. 2.20. —

2etg o, 2.56. cosa==%41-m"; tga=+ —0
1

A 1 1
ctgoa==- ;seca == coseca=— 2.57.
m 1-m m
cosa:lzsina:i l—iz;tg:x:i,p —lietgoa=+
4 P :}p 1
cosec o =+ 2.58.a]sina:i'tgm:——s—;ctgu:—--lg'
P 13° 12 G
seca:—%; cosecu:%s; &) cosu:%; tgu:-—%; ctgu:A%
secuzg;coseca:-%;a)tgu:—é—?’:secuzv%;cosa:—%;
5 37 s =l
sina= 37,coseca4 ;e)ctga= g seca= J10; cos a Wil
. 3 V10 actg’ a+a 2a+b
L =—2_259, . 2.60. 5
sina Jl—d,cosecu 3 2 bctg v a)?cHd'
a+btg’a
c—dtg’ o’
+b T 2, 1+2p* — p*
266‘i127 i pB-p ) ————.
cotgfa—d = 2”( PAS Ton

2.67. @) m* 2, 6) + m’ — 4; 8) M’ —3m; 2) £ /m* — 4 (m* —1).
2.68. m* +n* =2 2.69. 2+ n=m’. 2.70. m(3—m*)=2n. 2.71.
2m’ =m* +n’. 2.72.2p=1—m* + 2m*. 2.73. 1 =1 3m* + 6m".
2.74. n=m" —3m. 2.15. 4(m* - 1)* =m* (m* —1)* —n*. 2.76.
2.77. 16x* -254*=400. 2.78. %’ (z®+
+y*+3)=1 2.79. x=y abo x+ y=2xy. 2.80. 2(z* +y*)=
=(a+b)’. 2.83. Henapra. 2.84. Ilapna. 2.85. Hi napma, i
vertapua. 2.86. Ilapma. 2.87. Henapua. 2.88. Ilapna. 2.89.
HenapHa. 2.93. — sin 7°. 2.94. — tg 34°. 2.95. ctg 4°. 2.96. sin 34°.
2.97. — ctg 24°. 2.98. cos 28°. 2.99. — ctg5°. 2.100. — sin o. 2.101.
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—cos[%—u]. 2.102. —tg[:{—u]. 2.103. cos!g—u\. 2.104.
— cos [g = u} 2.105. 0. 2.106. 0. 2.107. sin . 2.108. 0. 2.109. 1.
2110, -1 2.111. 1. 2.112. 0. 2113. 3sin® =. 2414, 2. 2.119. 1 L

2.120. ‘/— . 2.121. /3. 2.122. V3| 2.123. —. 2.124. LOb— 2.125.

cos(u [i)

+B
2.131. 1. 2.132. sin 40°. 2.133. — sin 40“.2.147 1 2 148.1.2.149.
tg 2o 2.150. sin2a. 2.151. sin80°. 2.152. "co::eLu 2 153. 1.

2.154. g 20 2.155.%&32(1. 2156, 245783 3% gsal 2 159.

—?. 2.160. % 2.179. ;(cosliﬁ“—f-cosw“), 2.180.

cos 10°. 2.126. 1. 2.127. 1. 2.128.tg a. 2.129. 2.130. 1.

2 sin (60° + a)
cosa

2,182, 280 (@ =30°) 5 185 sin ‘—uJ 2184, 4ms[30°+ —j
cos o

1 (sin 4%+ sin 8° + sin 12°- sin24°).  2.181.

Los[30°4v] 2.185. 4sm[ t g 2.186.

R
+-cos[ﬁ——]. 2.137.ctg5‘;£ctg”f“. 2.188.

4 cos[

12
sin (a + B) o s cos 20°

c——osasmﬁ 2.189. ctg 40°tg 15°. 2.190. o5 48° cos I 2.191.

22 cos® [45°—

a+f o B |

5 5 2.192, — .

4sm 5 COS5 oSy 2.1 e

2.193. 4 cos asin [%_ %] cos g

&/' 343

2.224. . 2.225. E 2.226. i 40°. 2.227. 3 sin 4a. 2.237.

4sin (a +30“)sm (30° — @) 2.238. sin (B— a)sin (« + B). 2.239.
sin2a sin2f. 2.240. V2sin(4a—45°). 2.241. 4sin(o +30°)x
xsin (30°~a).  2.242. cos(x+P)cos(a—P).  2.243.

Ism (o~ 45°)

- &l 2.194. 4 cos a cos % cos 3?&.
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k s v
4cos |- +r1]cos‘ TI.J‘ 2.244. Asinde 69 ) sin (o + 60 ).
sin” a

4sin® T+ (JL] 16ctg2

2.245. <l 2.246, ——°CB20 047, tg'a, 2248,
sin o sin® 2a

200520 %5 949 24T o cos BT Sa) L2 2508 S0 s g
sin” 2a
xcos(45° — ). 2.251.  4cos a cos 2a cos 3a. 2252

. tg50, 2.254, ctg”Tu 2,255, tgz

(-Lg"{; - ('A] ctgdo. 2

242 sin’ o r:os[4 + 2(1]

2.256. 4 sin 30 cos 20 cos o. 2.257.
cos 20

2.258.2 cos o sin 2o sin 6. 2.259. 2 cos 2a sin 6a sin 10a.

2.260. — = 511\(4(1 —607). 2.261. —8cos 4a.
NE
2,262, 4¥2sin (¢ — 45°)sin (o~ 60°) sin (a +60°)
c o
2.263. 8sin'(a — 45" ) sin (o + 45°)>]n(u 60°)sm(q+60“)

cos' a
2.264. 8sin(2a +30°)sin (20 —30°). 2.265. 8cos(2u+ 60°)

cos (20— 60°). 2.266. + B g 20, 2.267. 8cos' 2. 2.268.
cos 4o

2sin o 2.269. sin‘(a-PL 2.270. —tgatgh 2.271.

4sin* \474n

4cos? [,,; ] 2272 2273 2elg da. 2274. @)

ctg %:G)Lgi. 2.300. q) g: ) 4: 8) 1; 2) B:O)TZ;G) 5 900) — ,3) T )

=

)~ £ 2301, -1. 2302, 7ﬁ, 2.303. 2 5 23041,

2 ~/3'; 22443
2311772312 St

< 2.310. .
2]
5

NG}

6 7(27";;‘/9)‘/7 2.317.

215, i 231
2T
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2.318.575,2.324.4;-1.2.325‘4;2.2,326.71;72.2.327.%1.328%.
2.329. El> 2.330. 0. 2321, 0. 2358 @) (-1f 7+ nk, KeZ: 6)
1£+2nk. keZ; 8) 5+nlc. keZ; 2) zé+vrk. keZ; 0)

1 '”‘+nk kez:gx " 4 ank.keZ:Jr)—g—‘nk.k&Z;:«)

G+nkk £7.2.359. a)t;-#Zrzk keZ; o)g onk, kE€Z; 8)@.
2.360. a) (-1 *+¥tk, keZ; 6) n+ 2k, tg*hk, keZ; 8)
nk

§+— keZ. 2.361.a) i, keZ; (- lf‘axcﬁmg?nk k€Z;6)

"Tk,kEZ;n)%,lcez;?+xk,keZ.ZBGZ.a)‘I-Hm,nGZ:
tarctg\@+ﬁk, keZ,;, 6) 2an, neZ,; gurk, keZ: 8)
arctg 4+, neZ; r—+2nk kecZ.2.363. a)arctg 2+ mn, neZ;
0) £ Ztnl, €2, o) nk, keZ; arctg§+1m. nez. 2.364. a)

arctg T+, n€Z; 24 nk, keZ; 6) 2, nez; Zy i gl
4 2 8 2
1 nf

Earu.g +5. J€Zi e) §+n1z,neZ: g+nk,k£Z:

arctg§+ nf,fEZ,2.3654a)—g+ nk, k€7 arctg2 + mn.n e Z;6)
~i‘+ 7n, neZ; arclg%+nk, keZ. 2.366. a) «+ ﬂ:%i 2an,

nez; m—B:—ngan,keZ; 6) x+P=2nn, neZ; a-f=

=nt+2nk keZ;s)at+Pp=n—2m,ncZ;a-B=n+2nk kecZ.

2.367. a) nn, ncZ; 6) i 2mn, neZ; 5421_!)(‘ keZ;
2 10 b

n , @n T ™ agi
8) E+T' nez. 2.368. §(4k+1), ﬁ(12k+ 1), keZ. 2.369.

f it ™ kez. 2.370. L (dk—1) keZ, 2.37W

9
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2nk
=,

kez; %amgm %" keZ. 2.374. :—;(4k+ 1), §(4k—1), kezZ.

ak
=

2.377. g(zzu 1), keZ; (—1)"g+rm, nezZ. 2.378. §(2k+ 1),

(o1 Ty mk £ Ay
keZ;(-1f Bt 2,k€Z. 2.379.4(2k+1),ke2, 14(Zlc-#l),

%(2k+1),ksz.2.372. nk,kez;ig-)— 2.373.%(%-1),

\BTEES s . 2.376. L (4k— 1) k'eZ.
2.37 m(zk+1),(1f12+ keZ. 2.37 12(4 1), keZ

keZ. 2.380. §(2k+1),kez, 2.381. ok, keZ; g(szru keZ.

2.382. ngf 1), keZ;+ arctgl/zz + nk, kEZ . 2.383. E"(Zk+ 1),

2nk

kez; 2k ez, n[2k+11—1], lcz. 2380 2% kez. 2385,

§<4k+nkez;g(4k+ 1),ksZ.2.386.%(4k+1),kez.2.387.

—%,keZA2.3BB.%(2k+ 1), keZ; (-1 %+53".kez.2.359.

ke
2
2391 (1f 7 Thnk, kEZ. 2.392. 3@kt 1), keZ. 2.393.

~1+5
1

n?k.k:Z;E(Zk+l),kGZ42.390. ,kGZ;L(thl), keZ.
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