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§ 1. BusHayenns TpuroHoMerpuHmix ymruiii

1.1. Hexaii y npamokyrsoMy TpukyTiiky ABC kyr A mae Bemnmuy o (puc. 10.1).

b
AB=c UO=b RO 3 ommieniaa, snoe, oo = e e g &
< c a
a)' (b)
‘Teopenoto [Tidaropa a” + b = ¢, spimku (:) +(;] =1 a6o sin*a + cos’a =1
1.2. BisbMemo Koo 3 IEHTPOM B MOYATKy KOOPIHHAT i pajiy- B8

com 1 (prc. 10.2). Lle kao Mae pisrsms X+ 7 = 1, 3a novarok
BiATiKy 06epeMo TouKy Ay (1; 0). Pyx 1o Koy npoT# Mo MHHUKOBOT
CTDUIKM BBAXKAEMO JONGTHHM, 32 TOJMHHMKOBOK CTPLIKOIO —
Bij emrmny. Hexait ouxa Ap, pyxaiouuch B JIOAATHOMY HATIPSIMKY TIO
JIAHOMY KoLy, 3yruHHzach y Tourti Aq. Tomi Z4004q = o i ayra Aode.

Mae JOBNMHY O (KyT O MOKe

Puc. 10.1

23

Y| :
BUMIDIOBATHCh Y Tpajiycax aGo B A ¢
o, papianax). OpuH pajian — ue
BeJIMYMHA LEHTPATLHOIO KyTa, 10
a CITMPAETHCA HMa JYTY, JOBKHHA AKOI JOPIBHIOE pajiycy
t 360° o
0 Kora. 3pijcH 36 °=27rpanxlpan=7—=57 17",
Touxa Aq € pesymbTaToM 0Geprak s TOUKM Ao HA KyT
@ BUIHOCHO ToyaTky KoopauHar O. 3posyMino, 1o Kox-
5 HOMY [UHCHOMY MHCITy ¢ BIATIOBIAA€ €pHa Todka Ao Ha
Pue. 102 JIAHOMY KoiTi. STKIIO JIBOM PisHMM wmcIaM o i B Bizmiosi-

Jla¢ ofHa i Ta cama Touka Kona, To =+ 2wk, ge

k € Z. Jlane Kolto Ha3MBAIOTh uncnoguM karom. KoHa ToUka MMCIOBOIO KOMa BLTIOBifae

Geatiyi YMCET, 1O BiAPI3HAIOTLCS Ha 27k, k € Z.

T pscicazu
1. 305pA3HTH Ha YHCAOROMY KO MIOKHITY TOUOK, 110 3AAAIOTE-
e dopmyoio

=242, nez
P

. 3
* Hoxnytacso nocsizosiio =0, a,,=%. n=1, a T"
s 7
n=2, a1=7“‘ n=3, a,:T". Mu onepakamu oTHPH TouKH Ha

smenonomy ko (puc. 10.3). Haysm ani, mu ne ofepmumo nommx.
TowoK, 60 ou = Gig +2, a5 = 0y 427, i T *

Puc. 103
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2. 306pasHTH Ha WHCIIOBOMY KOJTi MHOHMHY TOHOK, 10 3a-
JIAETECS HEIBHICTIO

x.2 5.2
2 lmca<iilan nez
63 3413

. L =
* loxnanaemo nocaiziosro n =0, % <a <;v n

5 T 3n lin
—<a<—, n=2 —<o<—. Mn onepxaiM TpH
6 6 2 6 o bz

ayru (puc. 10.4), Fayuw gat, M He 0fepKHMO HOBHX TOHOK.
3pOIYMII0, 1O KiHLi ZYF He HAEKATH AAHIA MHORMHI. *

Y TofaIBIIOMY BHICTAL GyJeMO OTOTOHIOBATH HHC-
114 3 TOUKAMH Ha HCIOBOMY KO/l 3aMiCTh BHpasy (TO4KA,

B n L3
TIO BI/TIOBI/IAE YHCITY ;», Gy/IeMO KasaTH «TodKa ;m

1.3. BisbMemo Ha yHCTOBOMY Kol TOUKY Aa (£AsOAx = ) (puc. 10.5). Touxa A Mae
JBi KoopIMHATH (x; ¥). AGCIpMCA TOUKH Ay HASHBAETLCH KOCUMYCOM 4NCAG O, OPIMHATA

TOuKH A, HasMBaeTRCA cumycam wucia . ODie,

Aa (cos o, sin o). OCKiTBKH KOKHOMY MHCITY O BiATIOBIAE

€MHA TOMKA HA MMCIIOBOMY KOTi, TO CHHYC 1 KOCHHYC

UMOTA O, OHOIHAYHO BuaHaveri. QyHKUi y=sinx Ta

¥ = COS X HASHBAIOTHCS. MPUSOHAMEMPUNHINIL GiymKYiAMIL.

BH3HAMMMO 11i€ /1Bi TPHTOHOMETPHHHI (YHKII{ — TAHTeHC
sinx cosx. i

i KoraHreHc: tgx=——, etgr=—"-. Kpim ToOrO,
cosx sinx

POSSAIOT: e Bi  TPHIOHOMETPHUHI  (hyHKIfi —

CEKAHC | KOCEKAHC: Seex =

TTigipeciumo, o yHKiLi Sin X Ta €O x BH3HAUe-
Hi U1t GY/Ib-4KOTO X, B TOM uac, sk (YHKLGT tg x i ctg x
iCHYIOTb He ISl BCAKOro wMcia x. DyHkuis y = tgx

Puc. 10.5

L3 e
BU3HA4eHa TPH €Os x # 0, To6TO Ipit x # = +nk, keZ OyHKiis y=clgx BH3HAYCHA

1pH sin x # 0, T06T0 pu x # Tk, & € Z.

BBejiene 03HauCHHS TPUIOHOMETPHYHHX (YHKIIIH /IS IOBUTHHONO KyTa (‘Mena) yaroi-
KYETHCS 3 JIAHHM PaHillie 03HA4SHHSIM TPHIOHOMETPHUHMX (DYHKILiH rocTporo kyra. [ic-

HO, sIKImo 0° < &0 < 90° i A (x, ¥), TO %=x=cnsu, %:

YHCIIOBOTO KO/IA).

y=sina, 60 R=1 (R — pazniyc

KoopmiHaTHi 0Ci HOAUIIOTE YHCIOBE KOO HA YOTHPH UBEPTI (KBAJPAHTH).

I uBepts 3agacTres yMoBoio 360% < o < 90° + 360°%;

11 ueprs 3amaeThes ymoBoio 90° + 360°% < a < 180° + 360°k;
I yBeprs 3anacThesa ymoBoo 180° + 360% < o < 270° + 360°k;
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IV uBepTs 3a/1a€Thes YMOBOIO 270° +360°% < 01 < 360° + 360°, zie k € Z. Touxu Bity

oy He Hauexarh KoHil usepri. Ha puc. 10.6,a,6,6 BUNIOBI/HO TOKa3aHi 3HAKH

q;ymg 1 sinxj cosx Ta stnx 08X tox,ctox
tex i ctg x B PigHIX UBep-
ToX. (3po3yMino, 1o tg X i

Clg X MAKTh OJHAKOB] 3Ha- + + T + s 04 +
xu.) B a6 10.1 nogani

JHAYEHHS TPHIOHOMETPHY- = ] — AL + + P
HX Gyt e Ky-
TiB.
Slkimo Touka A, Mae L
koop/pHaTH (X, ¥), T0 Tod- Pic. 10.6

KaA.q Mae KOOPAMHATH

(x;—y). 3sijcs BumMBae, MO cos(—a)=cosc, sin(-o)=-sino. Jlani 1g(~

sin(-a) _ —sino

cos(-a)  cosa

tgar, ot (— o) =—ctg o.. Opre, GysKuii sin x, tg x, clg x — Hena-

pH, & (YHKILIS COS X TIAPHA.
Tabmays 10.]

= 3 R [ a % [Ea S

sina 0 a1, I T i3 T

2 il o 2
€08 0 1 ﬁ % 0 £ JB—

2 ks 5 o i
we | 0| L & 5
' '
g 3 T T [) a =

B
Bnpasu

1. o — roctpit kyr. Jlonecs, mo
a)sina+cos a > 15 6) sin’ o + cos’ < 1.
2. TitioTesy3a rocTporo KyTa TPHKYTHHKA Mae AOBKHY 1, a rocTpuit kyr — . Jlopects, mo

sina+cosa—1

5= %ﬂnln; 5= . e S — MIOIA TPHKYTHAKA, £ — PAAiye BIHCAHOTO KoAd.

3. B sl wBepTi JIeKATH TOUKH:
1) 170°, 2) -200°, 3) 1500°, 4) 25 000°, 5) Z?" 6) - ﬁTﬂ' 7)5.8)-4?

4, 306paaHTH HA MHCIOBOMY KOJIi MHOKHHY TOHOK, 1O 3A7I0TEOS PIBHICTIO
mn

T—% nez

A)u,,:%+nn. nez 6,




[image: image7.jpg]5. 305paTMH Ha YHCIIOROMY Kol MICIKHILY TOHOK, IO 3AAAOTLCH HEPIBHICTIO
l)ml<n<§+mr, 6)2rn < a< x+2nn neZ

6. Slxuii 2HAK Ma€ 9HCIO:

1)sin1000% 2)cos 888% 3)1g2; 4)1g(-870%, S)eigd: 6)cig10000% 7T)sin4 -sinS;
8)cos2 - cos 3.

7. OBumeaumi:

) sin 30° - sin 45 - sin 60° - sin 90°

6) sin (~457) - sin (-90°) - cos 457 - cos 1357

8)1g 135° - cos 120° - sin 60° - ctg 1507

1)5in 30° - 005 30° + 18 30° - ctg 30%

) see 60° - 1g 30° - cosec 60° - ctg 30°.

8.fla) = sin @+ cos o + sin 20 + cos 26t + sin 30 + cos 3. naiiTH f(%] ;

9. STxoro HaGibINOro i HARMEHIIONo AHaNeHIA HaGYBaioTS thyKii
)y =sinx; 6)y=cosx; n)y=3 - dsinx;
1)y =20083x—2; 1)y=2-3|sinx|; e)y=2|cosx|-4.

§ 2. Ocuosni Tpuronomerpussi Qopmy.an

2.1. Touxa Aq, WO NEKATH HA YACIOBOMY KOTi, MAE KOOpMMHATH (COS oy sin o).
OCKITBKA 4HCTIOBE KOO Ma€ piBmsims x* +37 = 1, 0 cos* e+ sin®o= 1 s Gymp-soro
umcsia o. OfiepikaHa PIBHICT HATMBACTECH OCHOGHOI0 MPUZOHAMENIPUNHOIO MOMONCHICIIO.

JliBy HacTHHY L€l TOTOKHOCTI HASMBAIOTH MPUZOHOMEMPUNHON COUNIYEI0.

2.2. 3a JIONOMOIOI0 O3HAYSHE TPHTOHOMETPMUHMX (DYHKILH Td OCHOBHOI TPHTOHOMET-
PHHHOT TOTOAHOCT] BUBE/IGHO PSIZL TOTORHOCTEH, HIO TIOB’SI3yTh Mik COGOI0 TPUTOHOMET-
puHHi (YHKILT O7HOTO #f TOTO CAMOrO ApryMeHTy:

tga-ctgo=1 (uz%,kél}, (10.1)

telu+1=

sec’a [(xz§+1df.kEZJ, (102)

ctgla+1=cosec’a (a#mk, k €Z) (10.3)

3HAIOMM 3HAYEHHS OJTHIET 3 IIECTH TPHrOHOMETPUUHMX (YHKILH sin x, cos x, tg x, cig x,
Sec X, COSeC x, MOYKHA 3HANTH 3HAYEHHS IHIMX 1T STH.

Ocb rpyna opmysL, WO BUPaKAIOTH, TPHTOHOMETPHHHI HYHKIT yepes sin o:

cosa =+l -sin’ o, tgo =

sino.

sin’ a

(10.4)





[image: image8.jpg]Jani raBomMo rpyity GOPMYT, 1110 BHPKAIOTS TPUFOHOMETPHHI (YHKIT Yepes cos ct:

J s2 cosa
Vi- +T o =
sino = cos’a, 1ga = , ctga =+ asd

1 1
seco =——, coseca =+ (10.5)
Lo Jl—cosi(x

Y punakax, Kom GopMyna MiCTHTb JBa 3Haki ( + ), BAGHPAIOTH 3HAK 3ATEHKHO BiX
TOTO, B SIKii UBEPT] JISHKUTH HHCIO OL.

Teriep HaBoMMO TpyTTy (OPMYI, 110 BHPKAIOTH TPHTOHOMETPIHHI (yHKLLT Yepes tg o

1 1 " 1go
ofgo=—r», cosoe =+ . sino =+ —
g ; 1+ tg%x ,/1 +gla
1+1g
scm:t,/lngzu. wmu:t@, (10.6)

g
}hmmunneupuoxwwﬂnpummmmrpmmhmwmwmw%dga:
LN s oog0n = e
et

Ji+egla Jl-H‘:ngm
1+etg’o
clgo

Hpusaan
Leosa= —-viu 90° < @ < 180°. 3uaifTy sin ¢, 1g &, ctg @, sec a i cosec @

* Brimio 3 popwynasts (10.5) § BPAXOBYIONH, 110 HHENO G ISAKHTI Y JPYTif ABEPTi, Macho

-
= fi-(-2) =L, g2
3. 3 3
Mmoo haeny
2’ 5

2.1g. =4, 180° < o < 270°, Bnaffta sin & + cos @
* Kophcrytouncs opwyaans (10.6), ozepiino
1

1 " 4
cmu——m»rﬁ‘ sina = Slri

Otxe, sinect coser = ——. Bizmosi

g

2.3. 3a JIOMOMOT0I0 HABEACHHX (OPMYIT CIIPOIIYIOT TPHIOHOMETPHUHI BUPa3H, J0BO-
JIATH TPUTOHOMETPHHHI TOTORHOCTI TOIO.

Tl prscaramn
1. Copocrir mipas (sin o + c08 0 + (sin w:u)
# (sin @ + cos @) + (sin &t — cos &) = 2sin’ & + 2cos’ e = 2. Biznowiam: 2. *





[image: image9.jpg]& 6
2. Crpocrirry pipay S @ +e0s =1

sin’ o+ cos' -1
* TlepeTBOPHMO OKPEMO THCEIILHHK | 3HAMCHHHK:
sin®oc-+00s%a— 1 = sin” .+ cos” xXsin® o sin’ ot cos? o+ cos* ) — 1 = sin’ ot + cos' 01 sin’ ot cos?r -
(sin® e + cos” @)’ ~3sin’ a cos’ @ — 1 = 3sin’a cos?a;
(sin® & + cos’ @) — 2sin’ c cos*a— 1 = - 2sin’ ot cos? .

O, Zastult Api6 fopisiios —°

sin®ocos’or 2
[posenehi nepetBopennst MaioTh CHIy NP sin’ocos’@#0 aBo sina cosa# 0, 10610 npn
ke ke 3
@ ke Z Bianosine: = mpn -, keZ*
3. Jlonects ToromicTs
cosa_ 1+sing
I-sina  cosa

o+ coso_cosafl+sina) cosa(l+sing) 1+sina
I-sina  l-sin'a i 4

cos* o cosa
mo i nowpiGHo Gyio somectH. JloReNeHA TOTOAHICT BHKOMYCTLCH MpH coS %0, 10670 mpH
ax §+ ke Z*

4. Bigomo, o 1,57 < & < 2. Jlosectw, o

1-cos2a | [Trcos2a) oo o
Lrcos2a  V1-cos2a

* Moswasmno niny acTiny wepes M:

5 [1—cos20] i+ cos2
sin2a+2= +
[sin2a] " sin2o]

eosda | Theosda) Lo
jsin2a] " [sin2a]

Ockinuki 1,5%< o< 27, To 3% < 26 < dn i sin 20 < 0. Omwe, M Soin2a+2=0, mo
—sinza
noTpiGo Gysio xoneern. *

5. Biomo, mo ctg & = 3. 3ualiTi 3HAYCHHSA BHPasy A

o+ 7cosc:
* L croci6: S22 _ 3 spizn cos o= 3sin . Orce, M = SSma=4-3sina __ 9
sina

sing+7-3sin 22
2+ crtoci6:

A 9
Binnosias:i——.*
& 22




[image: image10.jpg]6. ButyunTa y is cHcTeMH
{s'uw +eosy=a,
siny —cosy =h.
* MiAsecemo 10 KBQIPATY OGH.IBi SACTHIH PBHAD CHCTEMH
(siny-+cosy)" =,

(siny —cosy)* =4,

JlonaBiutK piBHSHMS OCTARMBOT CHCTEMH, Maeno 2sin’y + 2cos’y = a’ + brid’ + b* =2,
Binmopias: a*+5'=2.*
Faypaxenns Oepkaa yMOBA € HEOGXUINOIO YMOBOIO JUIH TOTO, 1OG JaHA CHOTEMA MaTa

POIBSTKH BIAHOCHO .

Bupasu
1. BualiTH IHAUCHIS TPHTOHOMETP X (yRKILiH, AKILO fati0

L 1 3n
a)sina=-—, x<a<—; G)ciga=
) T Cidas

2. Cipocrus sipas:
1

-1

a) 1 6) " +cos’
1+igla 1+’ tgla+1
i 3 R s
sifatoos’o 1-4sin’acos’a
- +sinacosa; 1) = +2sin0.cos 0,
sino+cosa (sinc+cose)

| JLreosde  Jlocos2a | oo o re90° <a<180°;
I-cos2a  Vl+cos2a

g flrems —‘r' NG e 1,57 <a<am.
T-sina Vl+tsna

3. Jlonecu ToToRHiCTL:

T z
S oot Ll s w1 5% a2k
1-cosa 1+ cosa

6) (tga+etga)’ — (g ctgar)’ =4; ®) g S,
T+ cosat

Tising _ [1-sina x
r) - =-2ga, ne S<a<w
1-sine V1+sina 2

2-sec’a
higle =l 0) ——
1-2c08 o 1+2sinacosa  1+iga

1-2sin*a_1-igu

)

4. Biztono, 10 tg ¢ = -5, OGuHeuTH
4sine.-2cosa
Ssina+3cosa
5. Bitomo, mo sin  + cos ce = . 3ualir sin’ o + cos’ a.
6. BaryssTd a is CHCTEMH

tga+etga=a,
tga—ctga=b.




[image: image11.jpg]§ 3. @opmysn JoxaBanusn

3.1. Jlnst IOBLTHHIX 3HAYCHS ¢ § B BUKOHYIOTCS IBHOCTI

cos(a +B) = cosocosp - sinasinB, (10.8)
cos(at - B) = cosc cosp + sinasin B, (10.9)
sin(e + ) = sinot cosP +cosousinf, (10.10)
sin(oc - B) = sin ccosP ~ cosoxsin . (10.11)

Jlns Beix suauens o i 3, npu sax icHyioTs tg o, tg B, tg (ot + B), tg (ot - B), BuKoHy-
TOTBCH PIBHOCTL

ts(m+l3)=——:‘f°:;§z, (10.12)
_ lgx—tgp
tg(o—PB)= e (10.13)

Jlnst Beix 3Havens o i B, npw sucAx icHyIOTs ctg o, ctg B, ctg (a+ B), ctg (o - B), Bu-
KOHYIOTHCA PiBHOCTE
ctgoetgf~1

otg(e +6) = clgo+otgh *

(10.14)

ctgactg +1

g =)= otgoc—ctgh

(10.15)

BissMemo Ha wacHOBOMY Komi ToukM Ag i Ap
(pre. 10.7) |04,

.flp‘ =1 Kyr ik Bektopau Odq
A, i Oy popimeoc [~ Bl; O, (cos o sina), Oy (cos B,
3 Ag sin B). 3uaiiiemMo ckanApHuii 106yToK BEKTOPIB (T(x i
5 > ¥ 04 y ma ciocobi. 3 owasennnt OA, -0, =
= cos .cos B +sin a sin . 3immoro Goky OA,, -OA, =
=07, [0 |code - Pl =cos (@~ P). I3 mmox oc-
TAHHIX piBHAHL BHMILIMBae, mo  cos (o —P) =
Pie. 10.7 = cos o cos f + sin o sin f.

Mut jiopemi enipaseymBicts pinsocti (10.9) s Gymb-sxnx uncen o, B. Tlowrazaious

B pisocri (10.9) ~ B samicts B, oxepravo pismicrs (10.8). Tloknagemo B pismocri

(109)a = ; i oeprano

msg-p) sinB. (10.16)




[image: image12.jpg]Tenep B piBHocti (10.16) noknagemo B = % — o0 1 OIepKHMO
sin(gA ] =cosa. 10.17)

BukopucroByioun pisrocti (10.9). (10.16), (10,17), ogepaimo

sinfa+ )= ws[; —(a +B)] = co{(gf ] - ﬁ] =
= ws(; - a.) cosp+ sin(% —a.) sinf = sinccosP +cosausin.

Mu jioBen cripaseuuBicTs pisoeti (10.10) s Gymb-sux wucen o, p. [okna-
natoun B pisHocti (10.10) — B samicts P, omepkumo pisnicts (10.11). JloBegemo

pisaicts (10.12):
lg(m+ﬁ)f sin(a+p = sino.cosp +cosasinp

" cos{a+B)  cosocosp - sinasin

TIOMiIMMO MMCEIBHMK i JHAMEHHUK OePKaHOro Apoly Ha cos c.cos P :1g (a+p)=

:%‘ #i TpeGa Gyno aosect. Pissocri (10.13) — (10.15) soBomrmcst aHATIONHHO.

Mpmicaamn
1. O sin 757,
*in75° =sin (45°+ 30°), 3rigmo 3 piswicno  (10.10) maeMo  sin75° = sin 45° cos 30° +

J—foﬁ«ﬁ_

e ke

+ cos 45° sin 30° =
J—+J_ 2
2

2, OGuuenmH 1g 15°.
*1g 15° = tg (45° — 30°). 3rizmo 3 pissicnio (10.13) Maemo

Bignosiam:

1
1g45° - 1g30° _ BB b

1+1g45°1830° 14 L V341

g

1815 =

&

Binmonian: 2-v3.*
3. Binowo, motg & =—2, 90° << 180°. Inaiiru sin (60° - ).

#3rigio 3 pismicnio (10.11), sin (60° - o) = sin 60° cos & — cos 60° sin o TcuaV%xinu.

s coa=-2 -

i Ma_idli»lg a ‘

TOMHO O/IePAHMO
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4. CrpocTumy Bipas

Bianoriaw: —

w+B)+ coda
Sin(a +p) +sin(a—B)
* BukopHcTonyiouH pissocti (10.8) — (10.11), onepannio
cosa 08P —sinoising + cosaicosp +sinasinp _ 2cosacosp
Sinctcosp +cossinp +sinccosP — cosasinp  2sincicosp

ciga.

Bianobias:clga. *
5. Jlowecn Torowmicts sin (o+ B +7) = sin ot cos P cos y + cos asin B cos y + cos t cos B siny
~ sincusin P siny.
*sin (o B +7) = sin ((o+ B) +7) = sin (o + ) cos 7 + cos (o + B) siny = (sin cecos B + cos asinB) x
xcosy + (00 ot cos B — sin ot sin B) sy = sin ¢ cos B cos Y+ cos aSin oS y + c0s t cos B sin Y~
- sin ousin B sin, o i noTpiGHO Gy10 AoRecTH. *

3.2. Tpuroxomerputsi (byHKifii Kyrin By %iu, Tta, 37“1&, 27 & o MOKYT

GyTH BHp@KeHi Yepe3 (pyHKIii KyTa o, 3a JOmoMoroio hopmyn 3senerss (taG. 10.2).
Tabmuys 10.2

. x x-a | mra | 3 3n mou | nea
Lo | Zia ® vu
2 2
snx | cosa | cosa | sna sno | —cosa [ —cose | ~sna | sine
csx | smo | -sina [-cosa | ~cosa | —sinee | sma | cosa | cosa

gr | aga | -aga | -ga | e | cga | -cga [ -ga | o

agr | ge | -ga | —aga | aga | ga | —tga | —cge | aga

3;
JloBejiemo, Hanpuiiaj, mo lg(%-ra] =—ciga:
sin( ci * a)
) " 2
i C()S(al +(1) :
2
. 3m 3n .
sin"_-cosa +cos - sina.

:(3"+) T T

g Era) = =T ctga.

2 3n r8m.
COS——CoSaL — SH’ITSIHQ

1 [iﬁuz
¥ 2

3a pissocsivi (10.10) 1 (10.8) Maemo





[image: image14.jpg]AHAIONIYHO IOBOAATCS ¥ iK1 (opaymn 3pejientss. KyT o BBAXAECTECS TOCTPHM, OTHe
BCl 3HAYCHHS aprymemTis B TaGn. 102 € jomycrumumu. Amamis TaGr. 102 mae 3Mory
chopmymosaty npasiio:

1) W1s KyTiB 7+ o Ta 27+ o HasBa faHol (yHKItii 3GepiracTRCS, IS KyTiB %m‘
1'53—;‘1(1 Ha3Ba faHoi (BYHKIIT IMIHIOETHCS,

2) 3naK oftepkaroi GYHKIL 3aIeHMTH Bill TOIO, B SKift UBEPTi MEKUTH UHCIO T+ oL,
2nto, %1&. 3%1:1 (HAragaeMo, IO o — rOCTPHH KyT).

Hanpwrag, sin (z + o) = - sin o, 60 Ha3Ba GyHKILT He SMIHIOETECH, @ B TpeTid uBepTi
(7 + a) CHHYC BiJt €MHMIA.

3a JI0n1oMOT010 (POPMYIT 3BE/IEHHSI IHAXOJDKEHHA 3HAYEHD TPHIOHOMETPHMHHX (yHKILiH
GY/b-SIKOTO KyTa MOXHA 3BECTH [0 3HAXODKEHHS 3HAYCHH TPMIOHOMETPHIHMX (yHKILii
TOCTPOTO KyT.

Tpusaan

1. 356CTH 10 IHAXO/DKEHHS HAMCHS TPHTOHOMETPHHHIX (hyHKUiH TOCTPOro KyTa:

2)sin 500° 6) cos (-230°); B)tg2; r)otg(-3).

* ) sin 500° = sin (360° + 140°) = sin 140° = sin (180° — 40°) = sin 40%

6) cos (~230°) = cos 230° = cos (270° — 40°) = — sin 40°

wusu{3+(a-3))-ea-3).

JayBaxHMO, IO KyT a=2—% rocTpHi, 6o 0<2~

=
+ 5 <2<, o cupavezmo.

reg(-3)=-ctg3 =-clg(r—(n-3) = ctg(n-3).*
2. OBucuTH

) cos 300% 5)sm%n: 8)1g(-240°); 1) \:tg% T

* a) cos 300° = cos (360° - 60°) = cos 60° = 5

el ( 1;] i 2l |

6) sin—n =sin| 7+ | =-sinT=-—;

6 5 [yiss
B)18(-240°) = — 1g 240° = — 1g (270° ~ 30°) = — ctg 30° == /3 ;

11 3 3 u) x
Detg—n=cig| 2n+>n|=ctg=n=ctg[ n- % | =—ctgF=—1.+
e “g( : 4"] R s[n rd i

3. Jloectu TOTORHICTE




[image: image15.jpg]* TleperBopAM© iy SaCTHHY PIBHOCT] 3riHo 3 (hopMyJTaMH IBeneHIA:

e
Sl b
—cosa. ctga  ctgo

4. CipocTuri upas cos® (gfx)‘Vcos’ (m+x).

* 3ritHo 3 opMynaMH peneHIL cos( %- x) =sinx, a cos (r +x) = cosx. Orke, nammi BHpas
siopismIoe sin* x + (- cos x)* = 1. Bianosias: 1. *

3.3. BuBesieMo (OpMYITH KPaTHUX KyTiB.
Toxmasmm  pisrocti (10.10) o = B, oxeprnmo
sin2a = 2sina coso (10.18)
Toxasum B pisHocri (10.8) & = B, ofepuMo
cos2a =cos’ &~ sin’ a. (10.19)
Tloxnasmm B pisHoceri (10.12) o = B, oxepxumo
2tga '

a= { 10.20
122 Tetiie (10.20)
Tloknaum B pisrocri (10.14) a = B, ozepkumo
2
_cgia-1
ctgzm-—mga : (10.21)

Mu BuBenn GopMyIH N0/BIHHOTO KyTa, AHATOTYHO BHBOATHCA # (JOPMYIH TIOTPiii-
HOTO KyTa:

sin3o = sin (20 +0t) = sin2cicose. + cos2asint = 2sinoicos

a+(cos’ o -sin? a)x
xsin = 3sinoicos” &~ sin’ & = 3sina (1-sin” o)~ sin® @ = 3sinc ~4sin® o

Orxe,
sin3a = 3sina —4sin’ o; (10.22)

cos3a = cos(20 +a) = cos2occosar — sin2acsine = (cos? o = sin @ Jcoso

* acosa = cos® @ - 3sin* wcosa = cos® a~3(1-cos? a)cosa = 4cos® a.-3cosa
Omxe,
cos3a=4cos’ o - 3cosaL; (10.23)
T
Ratiga 1-tg’a _3ga-tg’
T-1g@2atger . 2te'a S i-3p%
1-tela

1gla=1g(2at+a)=




[image: image16.jpg]3tga—tg’a
a-22 8 2 (10.24)
1-3tg"a
JloBetiTh caMocTiiHO, 110
__3ctglo-1
30 = ——arfre——s 10.25
5 ctga -~ 3otga Loz
Hpukaazn

1. Jlosecth ToToxaicTs otg o — 1g o — 21g 2a. = 4etg 4ot

i it
o tga - 2gaa = S8G S g coslasina . dcos2
sing cosat Sinocosar sin2a
0520t Sin 20008200 sinda
2. CripocTai pipas
_ 3-dcos2a+eosdu
3+dcos2o+ cosdar

A

* 3riguo 3 pismictio (10.19) cos 2a = cos® a - sin® o = 2c0s* o -
o cos 4ot = 200" 20— 1.

—2sin” . 3wincu BunMBac,

b2
3-dcos20+2c0s% 2a-1_ 2(1=e0s20)’” :(z“"z“) o
3+4cosda+2c0s? 2a-1 (1+cos2a)’ (zcm’u)’ &

Tetep wacwo A=

Biznonins: tg' . *
3. JlonecTs, 1o wHezo tg 10° — ippanionanite.
+ J[0BezeHIS IPOBEEMO Bt CYTIPOTHBHOTO.

Hexaii 1310° — panionamne wucio. Toni # 1g30°— pauionamme wieno, Go 1g30° =

Vi

_3g10° - 1g?10°

1-3tg%10°
npompins. *

4. OB e A = cos 20° cos 40° cos 80°,

* Rsin 20° = 4 - 2sin 20° cos 20° cos 40° cos 80° = dsin 407 cos 40° cos 80° = 2sin 80° cos 80° = sin 160°.
(M ekopcrames pissicrio (10.18).) lasi nosimao, mo sin 160° = sin (180° — 20°) = sin 207,

Onke, 8sin 20° = 5in 20° 4 =%v

(. pismicrs (10.24)). Are & 1g30° = Y — uncno ippationALRe | Mi AicTamt

1
Bianoniaw —.
8

5. Cpoctumd ppas 4 = sin 3o sin® o+ cos 3 cos’ .
* Bukopuerosylou pissocti (10.22) i (10.23), Maeno A = (3sin o~ 4sin’ @) sin’ o + (4cos’ o -
Jeos @) cos’ @ = 4(cos® @ - sin® @) — 3(cos’ a — sin' ) = 4(cos? o - sin’ o) (cos* o + cos® asin® o+
+ i’ @) ~ 3(cos” @ - sin’ a)(cos? o + sin® o) = dcos 2a((cos’ @ + sin® )’ — cos® @ sin” &) - 3cos 200 =
oo 2e(4(1 - cos” a sin® &) - 3) = cos 21 — sin® 2a) = cos’ 20t
Biamonin: cos’ 2. *




[image: image17.jpg]3.4. B Gararbox BUNa/KaX € KOPHCHHMH (JOPMYITH SHIKEHHS CTEreHs:

cos’m:%(lwoszaL (10.26)
sin? u:%(l-—-cﬂsZm), (10.27)
cos’ o= %(3005& +cos3at), (10.28)
sin® o= %(3sina - sin3a). (10.29)

11i hopmyut terko BHBOsSTHCA i3 Popmyn (10.19), (10.23) a (10.22).

T puscaamn
1. JlosecTH TOTORKHICTS

o820 =—o0e, e X ca<2m
272V2 2 giiy

*3rimo 3 dopwysoio (10.26) %+%J§+%coﬁ2u =J%+%Jcm!u=J%+%icosu‘=

T 3 ERE 2
= |=+—cosa, Gompn —<a<2m cosa> 0. [lani [—+—cosa = foos® = =
22 dist 2%% 2

3z _a a .
a2 eZon, oo <0,i
4 2 2

cos. Ocxim-
2

«

a
<808, M0 SABEPRX JoSomnS. s

2

2. Jloneen Totowicrs
sin® ok cos® a =1 (5+3eosdar).
3
* 3rizmo s Gopmynanss (10.27), (10.26) Maewo

sin® au+cos®

(sin1 u)’ +(cos’ u)’ :%(l—coslu)l +%(l+cos2u), =

(2+600s” 2a)=%(2+3(l+eos4u)):%(5+3cos4u)4‘
3. Obawcms cywmy

Smcos® Eoos? 3E poost S8 4 oost IX,
8 8 8 8

* TTocaiA0BHO 3HAXONMMO:





[image: image18.jpg]Terep suaxomumo: s:z#u.

Bianosins: 1,5.*

3.5. TpuroxomeTpiHHi QyHKIT Sin o, €S ¢, tg o, Clg o PALIOHAILHO BHPAKAKTECA

Hepes t; 1
epes tg
285
sings———==, (10.30)
1+tg2 =
1-1g? =
cose = ———=, (10.31)
1+tg? =
o
213-2—
!ga=ﬁ, (10.32)
1-1g" =
a
1-:g7i
ctgo = =y (10.33)
Ztgi

Dopmym (10.32) 1 (10.33) sycrpivamics pauime. JloBesieMo cripaBeyIuBicTs hopMyn
(10.30)i (10.31):

) Lo O
sina = 2sin—cos—.
2 2

Po3jIiMmo IpaBy HaCTHY OCTAHHEOT HEPIBHOCTI HA TPHTOHOMETPUHHY OMHHIGO:

Lo o

25in T cos >

) 2502

sina = 5
i a 3

sin? - +cos” =

(%)




[image: image19.jpg]Temep posALTHMO YHCETBHHK | SHAMEHHHK OJIePHKAHOTO APosy HA cos’ % =0

o
29—
: 57
sing = ——=—,
2
=41
& 2
mo # norpibuo Gyro gopect. 3posymiio, mo Qopmyra (10.30) crpasenmisa mpH
ms%t(). TOOTO MpHt & # 7 + 24T, k € Z. AHanoriHo MaeMo

@ .
coso = cos”? ——sin? —=
2 2

NIR |N[R

l+!gz-£~

T
cos? iﬂamZ

Dopmymu (10.30) — (10.33 ) HasMBAIOTS yHigepcansHumu niOCManosKamu.

Hpwksan
1. Bitowo, 1o tg & = 2,5. OBueis cymy

§=sin 20— cos 20+ 1g 20
* 3rizno 2 opmymas (10.30) — (10.32) Macwo

5 20

+2,57 7.25 29

S
29
20
21
Lo 20 21
i §=2 4220
L 29 29

281
Bianosias ——. *
. 609
2. JloBecTs, 1o 1g 5° — ippaLtionaIble HCIO.
* Panime i ovean (npucia 3 1.3,3), o tg 10° — ippanionaie waeno. 3piici B ciny pivHOC-

21g5°

i 1g10° =——E5— munmpac, mo 1g 5 — wneao ippavionssie. *
1-g*s®

3.6. BupezieMo (opMyITH TIOOBHHHOTO apTyYMEHTY.
T3 hopayn 3wvokerms (10.26) i (10.27) Brrmsaiors dopymi

@ 1+cosa
—_ 0.

5 i (10.34)

o 1-cosa

ot g e 10.35

sing =%y — ( )





[image: image20.jpg]3HaK Tepe] KopereM GepeTsC 3ATEXHO Bijl BETHHHHM KyTa % Jlani

o 1-cosa
S
L5 1+cosa”
a 1+coso
tg—=% i
g 1-coso

&« __sina
2 l+cosa’
@

2

Maiots Miciie dopayiu
g

1-cosa

sino

!u 1+ cosa sino
82" e

Jlosegiemo, Hanpuiaz, opmyry (10.39):

g
,_wm= 2sin 2

A
sino =%

o o
Asin S oose
2sinzcosS
AHANOriYHO IOBOITLCS # 1HITI HaBe/ieHi (opMyITH.
Mpuscnazn

1. OB ey cos-.
16

1592

* Frimo 3 hopuynoo (10.34) cos =

2 :\hh/E
g

(10.36)

(10.37)

(10.38)
(10.39)

(10.40)

8 2
Wpanan+ prionz T
! ® 8 2
Sony ¢ Tt 34 opuyaono (1034) eosTmff — 8 Y2 T TI

Bianonin: %\ 2442442 .

2. Binowo, wo 1g o =2, 7 < a < 1,57, 3uaiim sin%.:os%.lg-;—.clg%.

1-cosa
2

B dopmysioro (10.35) .m%,




[image: image21.jpg]o 1+ma 5 __|5-45
1034) cos 2 = (SR T o
3a gopuyono (1034) cos7 - =
- a
TanitgZ = Y LIS 5*‘[- _ st J_+1
3 s-J§
2
-5

V 57«/‘X5+ 5 25 2

gl 5

2 f5e1 2

3. Hexali @ — roctpui kyr. Jlosecs, o 1+cigg < ctg%.

.

* Buxopuctonyioun oy 3 hopwy (10.40), Maenio

P sing+cosp<l+cosq, sing<l,

1o cripasezvABo. *

3.7. Busejiemo (OpMYIH EPETBOPEHHS JOOYTKY TPHTOHOMETPHHHHX ¢ymcum B CyMY.
Maioth Micrie TOToXHOCTI

cosotcosP = l(cos(u+B)+cos(u 8)). (10.41)
sinmsinB:%(cos(a~B)—cos(a+[ﬁ)), (10.42)

sino.cosP

sin(c+p) +sin(a — B)). (10.43)

Jioseneno Torowaicts (10.42). 3rio 3 dopMylaMu JIONABAHES %(oos(ufli)f

~cos(c +B)) = - (coscecosp + sinasinf~ (coscccosp — sinesinp) ) = sinccsinf.

Toroxaocti (10.41) 1 (10.43) 0BOASTECS AHATOTIHHO.

Mpuicaans
1. JlonecT TotosicTs cos 3a: = 4cos a cos (60° - ) cos (60° + ).
*3rizo 3 popmyioio (10.41) Maeo dcos a cos (60°— ox) cos (60° + ) = 2e0s c (cos 120° + cos 2a1) =
— cos .+ 2¢05 0 cos 2 = - COS 0 + €08 30+ €08 & = 008 3¢z, 10 # MOTPiGHO Gy10 oBecTH. *
2, 4 6% )
2. J[OBECTH TOTOMGMICTS €08 4 COS -+ COS -
T 7 T~

4n 6n
7

* Hexait 4= cns%-+cns——+cos





[image: image22.jpg]Arinmo 3 opmynoto (10.43) maemo

A-sin1=l[sin3—n—sinl)+l[sin5—ﬂ smﬂ)+l(sinn~sin’_"):i[—sinl}
o I 2 7 2 7 7 2 7 2

awiakn A= -%, 1m0 # noTpiGio0 6y fomeci, *

3.8 Hemtta + B =, o~ =, Toni a=%, p= ’;’.
15 opmyn (10.41) MaeMo cos 22 cmx;y = %(cosx +cosy). asimu
X+y x-
cosx +00s = 2605~ =cos— (10.44)
I3 (popmymu (10.42) ozieprcyemo
R E Y
cosx—oosy:Zsstm e (10.45)
I3 opyrymi (10.43) oziepriyemo
. 3 L xty x-y
sinx +siny = 2sin cos——=—. (10.46)
TMoxnammt y dopuyti (10.46) — y 3amicts y, MaeMo
- " X x+y
sinx—siny = 2sin- cos— (10.47)
sl e L sinf _ sina.cos +cosasin _ sin(u+5)'
coso. | cosP cosocosP cosccosP
Ornee,
sin(a +f
tgo+gB= M (10.48)
cosacosP
AHATIOTIHHO JOBOIATHCA (HOPMYITH
sin(a-B)
tgo— tgp=——=, .
ga - tgf oD (10.49)
sin(o+p
otgor +clgB=—(_—), (10.50)
sinasinB
sin(B-o
cxgu—argﬂz-_(—_l (10.51)
sinosin

opyrymit (10.44) — (10.51) HaspaioTLes hopryaarn nepemeopenns cysu mpuzo-
NoMempunux dywyiit y doGymox.

Tpuieaann
1. Tlepetnophti 8 70GYTOK cymy

n)%ﬂdmz; 6)V3 +2cosa; B)V3+1ga; 1)1 —ciga
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*a) %-&sinu:sm:ﬂﬂ' +sinu=2sm(15' + Z) (15' ——J (ariano 3 popmyanoio (10.46));

5)6+2cnsa=2{g+wsm]=2(cm]0' +cosu)=4cos(15’+2) (IS “J (ariano 3

dopuyroio (10.44)),
sin(60° +a) 2sin(60° +a)

B)V3+iga=1g60° +1gu= (arizmo 3 oopmyziono (10.48));

©cos60° cosa cosa
sin(a—45") V2sin(a-45")
)1-ctgu=ctgds’ —ciga=———L=— " ) (arjzuo s dopuynoro (10.51)).*

5in45" sina sina

2. Jloseom Toroxicrs sin A + sin B + sin C = 4ccs%cos%cm%, KA +B+C=n

*3ri0 3 hopuyoto (1046) S=sinAd +sinB+sinC = meA;B cos Enin(m(ms)):
—ZsmA;B AZB+sin(A+E) Jlasi, ariano 3 dopmynoro (10.18) S= ZsmA;'B %»,
+:sin’“3cos’“3=zsm’“B(mA’Bnos"“B] Irimo 3 dopmynoio *(10.44) S =

2 2 2 1 2

_A+B A B

=asin 228 cos A cos 2.
2 2 7

a0 cos%. Orxe, S:Am%nm%cm%, mo i notpicHo

r . A+B
TlomiTamo, mo sin: 3

Gy10 omecTs, *

3.9. PosrmsiHeMo Bupas A = a sin ¢ + b cos @,
b
A=vya? +b* [simw#—fmsw—}
va' +b? va® +b?

2 2
. a b 2
OcKiTBKM [W] +[W] =1, icHye KyT y Takuif, mo cosy =
o b 2 2 2 : .
=———, siny =————= i A=va® +b? (singcosy +cosgsiny ) =
Va® +b? Va? +b?
=Ja? +b? sin(@+y).

MH JI0BEIH TOTORHICTH
as;n¢+bms¢:Ju’ +b? sin(p+7). (10.52)

a . b
€ COSY = ——, Siny =——.
e Va? +b? i Ja® +b?
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1. Jlonecry nepinuicrs [asing + beosq| < ya® +5%

13 dopuymn (10.52) maeno |asing+beosg|=va* +b? [‘sin(m+7]l5\/a: +67 . 6o
|nm(qz+y)\sl.

Jaynamenns. I3 ToBeneHol HepiBuocT BHMBAC, Mo o6AACTs Mavens dywKIii Y= a cosx +
+bsinx E(y):[—\/a’ w07 Ja +b? }

2, Jlosecru ToToRsicTs

n)coﬁm+sma=ﬁiin[§+u)i

6) sinu-cosa=ﬁsin[a %]

* ) 3rimio 3 dopuyioio (10.52) cosa+sina=

4cosa+l-sinu=ﬁ£in(\1+7), ne cosy =

1 < 1
=—, siny =—.

V2 V2

Fposymino, mo 7 :% i cosa+sin

Toll camiii pesyINTaT AICTAHEMO (MM WLIAXOM: cnsu+sinu=cosafcm[§+u)
= Zsin[%+u)sin%:ﬁsm(%+u) (Mu sacrocysanu opmyy (10.45).)

6)sina—cosau=1-sina+(~1)cosa =13 +(=1)" -sin(a+y), necosy= ,/‘— siny =
£

=-—L__ 3pasyaino, mo 7=-§ i sinu—cusu:ﬁsin(u—-%}‘

2

Bnpasu

1. OGHeaHTH:

) sin 105°; 6) cos 165 B)1g 75% 1) ctg 15°.

2. Binowo, mo otg o = 3, % < & < 1,57 Juaiiru

) sin (60° + ); 6) cos (30° - ), B) tg (45° — o), T) etg (45° + ).

3. Jlosectw, mo sin 15 +1g 30° cos 15°=£.

4. Bijowo, motg a =3, tg (@ + p)»%, uatiri tg p.
5. CopocTaTH BHpa3:
) (tgx—tgB)cig (x-P) ~t1gatg p;
sin(a+|3)—-si.n(u—|3)
cos(a+B)+cos(a—p)




[image: image25.jpg]6. Bizomo, mo o+ B +y = . ZlosecTh, mo tg o+ 1g B +tgy =1g atg B tg y npH neix gomye-
T SHAYEHHAX oz, B, 7.

7. 33eCTH 10 AHAXO/KEHILS AHATCHI, TPHIOHOMCTPHAHI YHKIiH TOCTPOTO KyTa:

a)sin (-400%); 6) cos 1000°; u) tg 888 r) etg $50°

2)sin 6; &) cos 11: €)1 (~4); #) ctg 7.

8. Obwmenmi:

a) sin 150° + sin 210° + sin 330%

6)cos 120° + cos 240° + cos 300°:

8)1g 135+ g 225° + 1 315°

9. CrpocriT nipas:

ofs g-u]+s;,.(x_u)}1+(m(37"-ﬂ)“m(zﬁ-u)]z;

cos? (270°+a) cos? (180°-at)
T
1g? (@-360°)  1g? (@-270°)
10. Bizowo, mocosc: = % 32’1< @ <2 Junitru
a)sin 2a; 6) 1g 20, ) etg (60° + 200; ) cos (30° - 20).

11. JloBecTs, mo tg 20° — 9HCNO ippanionatsHe. ¢
12. J10BeCTH TOTORHICTS:

cige—tga
cos2a

a) =2cosec2a; 6) (ctg ¢~ tg @) sin 20 = 2005 20z;

Ty A
tge +ctga

13. Yu MoHBA PiBHICTS Sin & cos & = 0,517

14. Biziowo, 110 cos & + sin & = g Oumertirmi cos 20 1g 4c.
3=
15. Bigoo, wo sina= 3, Z<a <. Juakmu (g

16. Bizowo, mo cosa =4%. §< a<n. Inaiim sin o

17. 3uatima sin® 2, sxuo cosec” o + sec’ o +1g7 o+ ctg’ = 7.

18. JlonecT, wo spas v/ 4c0s* x—6cos2x+3 +y4sin® x+6c0s2x+3 e RS BIA X, i
awadfr Horo wHcAOBe SHAtewHs,

19. JlosecTn Toroicrs:

a) cos® (0 + B) + cos® (et~ B) = 1 + cos 20t cos 2P;

6) 1 - cos (2a.— 5) — cos (da + 1) + cos (601 — 2m) = cos @ cos 20: €05 305

e tg(a+n)
I+ige  1-1ga

B)

tg2a;

«osz(§>2u)

n2+ig2a+elgla= -
sindo




[image: image26.jpg](1+cosa)(1+cos2a)

(1+sina)(1-cos2a) 1-cosa’

cos* a—sin® a-cos’ o
2(cosa-1)

20. JlonecTn ToToNRHICTS:

)

)¢ (cosda+4con2+3) = cost o

3ig? 1015 % 43
6)—2—2 _Ssina=3;
1+1g2 2
8 2

 (a+p)+eos? (-
5)4&” (58] cluz L ~ctglactg?p=1.
2sin? asin? B

21. Jlopectn noasifisy Hepinmicrs:

:)%Ssin‘ a+cost a<l; 6)%Ssin°a+cos‘ asl
22, Biowo, mo lg%= ; attrst cymay S = cos? &~ 2sin’ .

a_a . ;
23.JlovecTi, o A0 1g 2= <., 10 BHp asin -+ boos @ e saneHTS i

24. O6umcmmm sin %, cos, 182, ctg®, mmosinei=2, E<ac<x.
ptg e guiiy sty

B-o__sina

25, Bigtomo, mo lgg-=3|g% Josects, mo tg

26. JlonecT ToTOMIICTS:
a) sin 30 = 4sin asin (60° — ) sin (60° + 1);
6)tg 3o = 1g & 1g (60° - @) 1 (60° + ).
27. Jlovects ToToNHiCTH

2n 4x . 6n  Bx_ 1

€08 008+ COS -+ COS e = =

9 9 9 9 2
28. Tlepernopwi cymy B 206y TOK:
)1+ sin @+ cos 0 6) 1 - sin a + cos o
) sin @ + sin 2¢ + sin 30; 1) cos ¢ + cos 2 + cos 3a + cos 4ot
29. Bigomo, mo o + B =7. Jlosects, 1o
a)sin® o +sin® B + sin’ y =2 ~ 2008 o cos f cos 7;
6) cos? a+ cos? B + cos® y = 1+ 2cos o cos 3 cos .
30. JovecTs ToTowRHicTS

cos? o + cos” B — 2c0s o cos B cos (o + B) = sin’ (o + B).
31. Binomo, o A, B, C — KyT# GyAk-#KOro TpHKYTHHKa. JloBeCTH TOTONHiCT:
&

#) cos bk conB F sosC L +4sin%sin§sin7;

AreB o

A B Fod
6) ctg—+olg—+ctg— =ctg—eclg—ctg—.
)52 52 82 82 82 Ez




[image: image27.jpg]32. Bizomo, mo y = acos® x + bsin x cos x + csin’x. JlonecTy, mo

%[a#:»J(a—:)z +b? ]Sys%[a-ﬁ-m—J(a—c)’ +b? ]

§ 4. BaactuBocti Ta rpaiky TpUroHoMeTpuuHnX GyHKuii
4.1. OYHKIA y = COS X MA€ Taki BIACTHBOCTI:
1) D(y)=R; 2) napa, 60 cos (- x) = cos x; 3) mepiomuuna 3 nepioziom 27; 4) y =0

npux=§+1m, neZ y >0 npu 27:11—12‘-<x<27m+%, neZ y<0mnpu 2mn+

+§<x<}%+2m1, neZ, 5) spocrae mpu
2mn —n<x<2mn, n € Z; cnajfiae Tps 2mn < x <1+
iny = 27n)=— =
+2mn, neZ, miny y(m+2mn) 1,::153‘y
=y(2m1)=1: 6)E@)=[-1; 1]. Tpadix dysmaii

Puc, 10.8 4 306paxeno Ha puc. 10.8. {
Buxopucrosyiousn TOTOKHICTH sinx=

=cos(x—7),uomanepxﬂ’mrpﬂ(bm ynaii y = sin x i3 rpadixa dyHKimi y = cos x 3a

JIOTIOMOTOIO TIAPATIENBHOIO 3CYBY Ha % TnipaBopy4 B3jioBxk oci Ox (puc. 10.9).

GyHKiis y=sinx Mae Taki RIACTUBOCTI:
1) D()=R; 2) nenapua, Go sin (-x)=~sinx,
3) mepiomuma 3 mepiofioM 27, 4) y=0 npx
x=mn, neZ, y>0 npu 2an<x<m+2mn,
neZ y<0 mpu 2m-mn<x<2mn, neZ

n
5) 3poctae nmpu 27n-—<x<27n +E, cra- Puc. 10.9

n 3n . 2 ) _ 1
Aae  TpH 2Kn+;<x<27m+?, neZ E&ly—y(Zm—;}-—l, maxy =

=y(2 m+:) =1 6)Ep) = [-1;1].

OyHKLis y = tg x MA€ Taki BIACTHBOCTI: l)D(v)=(rm—§;m+;], n e Z I'padix

MA€ BEPTHKAITbHI ACHMITTOTH x:xn+§, n € Z;2) dywiuis venapa, 60 tg (- x) = —tg x;

: - 3 : sin(x+%) - sinx
3) dysHKuis nepiomHA 3 NepIOioM T; AjcHo, tg(x 47 )= ———=———=tgx;
cos(x+7m) —cosx
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1
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yeotgx ;
;
-1[ ,L

% 1 1 x\ 7 N J_\ ¥
/ zl 2 2 t 2N\ 4f)uir2
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Puc. 10.10 - Puc. 10.11

4)y=0 nmpu x=mn, neZ, y>0 npu nn<x<7m+%, neZ, y<O0mnpu

n i i T b3
mu‘;<x<7m. n € Z; 5) 3pocTac Ha KOXHOMY 3 iHTEpBAJIiB (m‘i;mwij, nelZl

Tpadix pysxrii y = tg x nokasaso Ha puc. 10.10.
DyHKIiA y = ctg x Mae Taki Bractuocti: 1) D(y) = (r; n(n + 1)), n € Z; rpadik Mae
BePTHKATBHI aCHMIITOTH X = 71, 2) (ymKitist HenapHa, 6o ctg (- x) = - ctg x; 3) dynKuis

2)’

neZ y<0mpu [m+§<x<n(n+l)),ne Z: 5) criajiac Ha KOXKHOMY 3 iHTepBAliB

4 n
TiepioMyHa 3 NepiofioM T, 4) y = 0 npux=7m+? neZy>0 npn[m1<x<1m+

(mn, 7(n + 1)), n € Z. Tpadix dyrmui y = ctg x 306pazeno Ha puc. 10.11

4.2. Oynxuia f{x) HASHBAETLCS nepioduynoio 3 nepiojiom T # 0, SKIo Jist Gyb-SKoro x
3 ofacti BuaHauens fx) uucna x + 7 Ta x - T’ Takox Hanexarh Lift oGmacti i flx)=
=flx+D=flx—

3posymino, mo Akmo 7' — mnepiof yHKui, To # umeno kI'— nepiox wiei dymKi
(ke Z, k=0).

THoxi HalfMeHImMit JoNATHUH TEpiof HAMBAIOTH OcHosHuM nepiodom (ymkuii. Tak,
(ymKugii sin x, cos x MAIOTE OCHOBHMIA Tiepioy 27, a (yHKui tg x, ctg x — 7. SIkmo Beta-
HOBJIEHO, 1110 (DYHKILis NIepio/iAiHa 3 OCHOBHIM repioioM 7, To 3'sCOBYIOTS ii BIACTHBOCTI
1A TIPOMIKKY AOBXWHOIO 7, a ITOTiM BCTAHOBIIOIOTH Iii BIACTMBOCTI Ha BCIM oGiacTi BH-
IJHAMCHEHSL.

Hanpuxnaz, gysxuis y = tg x Mae ocHopHuit nepion 7 = . Hanpomm(y[ 72: ;J
(pysKiis Mae epEmi Hymb: x = 0. Omke, y = 0nmpux=0+mn=rn,n € Z.

Tpadix nepiomraroi GyHKIHT Takok GYIIOTh Ha IPOMIXKY JOBAMHOIO 7, a NOTiM Horo
TIEPIOJIYHO NOBTOPIOIOTE.




[image: image29.jpg]Teopema 1. Siyo dywxyia fix) nepioduuna i ae ocnosnuii nepiod T, mo dyniayia

4 -
A fllc+ b) + ¢ maxosic nepioduuna i mae ocnosnuii nepiod T, =m- A4,k bic—

cmani, npusamy k # 0)

Hpukanin
1. Jlosects, o ysxuii

n)y=35in[2x—%); 6 y=—2c|g( ; —3:]

Repioti § 3MAITH 0CHOBHNHE EPiOA KORHOT3 HHX.

* ) 3rizo 3 Teopenoio 1 hyikia Mac ockowHuil niepion T = 27" =r

6) 3riato 3 Teopewoio 1 yrKilis Mac ockoniii nepion 7=

2. Ui ¢ nepiomsoo dynKuis:
Qy=vx; Q== ny=sinr,
)y =sin'x; Q)y=cosx+cosy2x )y

* a) Hexat dymiiia y =y x TNepiomHuHa 3 OCHOBHHM 1epioiom 7. 3a O3HAUCHHAM, AKIO HHC—
01 €D(y), o # ameno 1~ T € D). Jlai 1 - 27 € D(y) i saarasi 1 —nT € D(y) uph Gyme-sikomy
HaTypakHOMY . 3 iHIOro GoKy AICHO, IO N AOCHTS BeTHKOMY 7 wHono 1 —nT' mix'ee i 1—
AT ¢ D(y). M s mpotspinus. STk yikiis y nepiomieia, To MioxHAa D(y) e obMesketa ari
uiiba, aui cipasa.

6) Oynkatis y = * Mae exui HyTh x = 0, 0T He € HEPIONHUHOI.

5) Bualizieno Hyai Aanol dyikil i piswsnns sin ¥ =0; ¥ = vk, x=tyk, ke{0;1:2 .}
osnaumo yepes d Bizcraits Misk ABoMa cyciauini nyviv:

LA T S e TR AR
) [s(m+ 1)+ e 1edn
Omke, BIACTANE Misk CYCIHIMH Hy /MM IMCHIIYETECS | MOYKE CTATH K 3ABrOAHO Maoio. Lle osHa-

ae, WO MPH ZOCHTS BIHKUX ¥ H ABOX cyciaui iiTeppaiax Aowauioio T (ke 6 e Gyo crae 7)
KiTbKicTh Hy1iB Gyne pissa. OTie, Jaia (byHKIIA HemepionHHa.

—%coslx‘ 3riamo 3 Teopenoro | dyHKIA MePiONHHIA 3 OCHOBHIM NepiozoM

) Hexalt gynxis y=cosx+cosy2x nepiomuuna i T— if ocnosuuit nepion. Tomi a7 Gyms-
= cos(x+T )+ cosy/2 (x-+T). Soxpewa, upi

K0T AHCHOO X BHKORYETECH PIBHICTE Co8.x + o5y 2%

x =0 Maemo 2 = cos 7 +cosy 27 OcTanHe piBHAHA PIBHOCHTSHE CHCTeM

cosT=l, (T=2nk, [T=20k, ., .
cosy27 =1, V2T =2mn, |T=V2mn, ™




[image: image30.jpg]wiakn 27k =2mn i 2 a% My gicTanu npoTHpiuss, o NpaBa 4acTHHA OCTANHEO! PiBHOCTI —
WHEIO paLlioHaTb e, 3 7iBA MACTHHA — THCAO ippaitionwTbHe.

o y=sin’x—%sinx~%sin3x (o, bopuysy (10.29)). Oynkiiia %sinf!x pp——
nicpion 33’1 FpoayMiio, 0 # 9HCT0 27 ¢ i iepioNon, a lie OSHANAE, 10 v yHKLiR Ma repion 27 +

Teopema 2. Axwo dyniyin G(x) nepioduwna i E(@(x)) < D(fix)), To dymxuis fp(x))
maxooic nepiodunna.
Hanpimciaz, nepiomrrmyu € yraii
=3 y=lgsinx, xe(2mn2m+7); y=|tge| y=cos” x,neN.

Teopema 3. fxuo dexinvra dyuyitt nepiodunni i Malomy oOHaKosul OCHOGHUII Nepiod, mo
nepioduunoio € ks, wjo € a) Ix arzedpaiunoio cymoio, 6) JoBymKkoM yix ynKyid.

3aypakenns, Y wmreOpaimor cymu (yHKiiH OCHOBHHH Tepio MOWKe GYTH MEHIIHM 3 OCHOB-
Uit (1epiOA KOXKHOI 3 AANHX yHKIiH.

Taxk, koxkua 3 QyHKIH 31 = [sin x|, y2 = |cos x| Mae ocHoBHmit mepion 7' = =, ane ix cy-

Ma — QyHKIIist y = [sin x| + [0S x| Mae OCHOBHuI NIepiox %

7 Py - P2 < Pk L
Teopema 4. Dynxyia y=a, Sin—x+a, sin——x+...+a; sin——x +b, cos—x+
9 LE qx B

m
+by cOs—=x-+...+b, cos—x nepioduuHa i Mac ocoaNIi Nepiod
ny n,
k()G veees@g o1y g e,
T=2n ( 1292 L it ] )
D(py 2Py seves g My 1y e, )
(ai#0, b0, gi, ny, pi, m; — namypansii wuena).
- ) P2 Px Sy
Teopema 5. Dyuryia y=a,lg—x+a,1g——x+...+a,lg——x+b ctg—x+
q L] Gx 7

my m, N A
+byctg—=x+...+b, ctg——x nepioduuna i mae ocroeuuLl nepiod
n n
2 "

D(py .2y voeos Py 1y 0y e, )

(Harapaemo, mmio k — HaiMeHIIe CriijibHe KpatHe, a D — HaHOUIBII CITbHIH JAitb-
HIK).
Mpuzcaax

3. 3'scysaTh, uH € NEPIOAHTHOW yHKUis: a) y = cos%x AJsin%x+4cos—3‘x;

6)y=2 tg%— 4ng—i—x; By= 3!:0&2?):— Zsin%)w lg% i auaiimi 1 ocuoBHKH nepion.




[image: image31.jpg]53,7
* a) Jrizo 3 Teopenoro 4 ymKitia epiomima i Mac ocro i nepion T = 2,:—;}2—%: 210n
: b . : K(3,4)
6) 3rizuo 3 Teopenoio 5 yHKHiA nepionnTHa i Mae ocoBHi nepion T =1 N 12x.
k(5.3)

») Oystatin y, = 30052 £~ 2sin Lx nepioauasa i Mac ocrosium nepion T =2 8———% = 15%
5 3 D(2.2)

Oyuxuis y, ‘zg% Mac niepio 27

Omice, Aaiia pyNKIis epiORMTHA 3 OCHOBHAM nepioiom 307, *

4.3. Oymiagis y = sin x, x s‘};;;} 3POCTAE, OTHKeE Mae

g| yearosinx

obepreny. Lt ¢yHKuia y = arcsin x («apkcuryc x»). I'padik
i€l ymxiii MoKHA ofieparTy, BiioGpa3MBIM rpadik QyHK-

i y=sinx, x E[_% ;:I CHMETPHYHO BiJHOCHO TIPSMOL
¥ =x(puc. 10.12).
OcHoBHi BiracTUBOCTi (YHKIIii y = arcsin x Taxi:

1) D) =[-1; 1}; 2) dynxuia memapma arcsin (—x)=
=—arcsinx; 3) y=0 npu x=0, y>0 npu 0<x<1, y<0

Prc. 10.12
npu 1 < x < 0; 4) hyniuis 3pocTae Ha Beiil 0GNACTI BHBHAMEHHS E(y)=[7§;12(—].

YKeo @ HABMBACTBCA GPKCUHYCOM YuCAa @, SKIIO BHKO-
¥

a1 y=arccosx

L © n
HYIOTCS J1B1 yMOBH: 1) sin a = a, 2) - <<

sina=a,

Orxe, arcsing = o <> T T

GEf——=
2.2

Jlns x € [-1: 1] sin (arcsin x) = x.

Hapeyiemo siesiid suaverst ysiatii y = arcsin x: arcsin 0 =0,
wsin =% arcsing =%, msin(_g}%. Pac. 10,13

44. Oymats y=cosx, x€[0; x] cnagac, ovke, Mac obeprery. Ll ymxuis
y=arccos X («apKKoCHHYC x»). BUIOOpasHBINN CHMETPHYHO BIIHOCHO TIpsMoi y=x rpadik
yHKaii y = cos x, x € [0; ], oepriamo rpadik ¢ymkuii y = arccos x (puc. 10.13).

Tleperiummo OCHOBHI BIacTHBOCTI (yHKILi y = arccos x:

1) D(y) = [-1; 1]; 2) ysagist He € ani napHoro, aHi Henaproio; 3) y=0 npu x = 1, y> 0 nipn
x € [-1; 1); 4) (yHKuzist criaiae Ha BCiff OGIACT] BU3HAYSHHS.




[image: image32.jpg]UHCITO 0L HA3UBAETBCA APKKOCURYCOM Yucha a, sKmo: 1) cos e =a,2) 0 € a <

cosa=a,

B i

i x € [-1; 1] cos (arccos x) = x.
Ochb j1esiKi 3HaYeHHS DYHKILI y = arccos x:

T 1) 2=z 1 =
arccos() = —; arccosl =0: arccos| —— | =—, arccos—=—.

2 2 3 203
Teopema 1. /[na x € [-1; 1] euxonyiomscs pignocmi:

’ L]
) arcsinx +arccos x otk 6) arccos(~x) = x - arccosx.
ot > n A L
a) msmx+arccosx=—2— < msmx:;—arccosx‘
. n A . <
Hexaii arcsin x = o, 5—5{0005::0.2 . Ockimpkit x € [-1; 1], To sin oy = x, sin oz =

o 3 : = x
= sin| - arccosx =cos(arccosx) = x. Kpim Toro, momirimo, mo ’Esc‘x S?’

3

.= x L3 L3 X "
—m < —arccosx <0 i~ —arccosx < . Omxe ~;sazs? Ockimbku sin oy =

. 3 . T T 2,
= Sin o 1 YMCHA 0y, Oty HATIEKATDH TIPOMIKKY [~?—2—], T0 0 = Oz, W0 # NIOTPiGHO Gyo

JOBECTH.
6) Hexait arccos (- x) = ou, 7 —arccos x = oz, Ockimbknt =1 Sx<1, 10§ -1 <-x<1
Omke, oS 0Ly =—2x, COS 0y = CoS (7 — arccos x) =—cos (arccos x) =—x, —~w<—arccos x <0 1
O<m-arccosx<m.
OCKINBKH €OS 0t = €08 2 | MHCTa O, 0z Haste- v

xarh nipoMiacy [0; 7}, To o = ot y=arctgx

) o
2 poCTaE,

omke, Mac obepmeny. Lla Qymkmis y=arctgx
(vapxranrenc x). BinoGpasmsum rpadix ysmuii

4.5. Oymxuig y=tgx, x s[~§;

y=igx, XE[-;;;J CHMETPHYHO BIIHOCHO TIpsi-
moi y=x, omepkumo rpadix dymiadi
(puc. 10.14). 1i ocrosHi BracTHBOCTi TaKi:

1) D(y) = R: 2) ¢yruiis Henapha. arctg (- x) = —arctg x. 3) y = 0 npu x = 0; y > 0 mput
x>0, y<0npsx < 0; 4) pyHiis spoctac Ha BCilf WHCIOBLH IPAMif.

=arctgx Puc. 10.14




[image: image33.jpg]2t cnoci6. Posrnmiemo npsmokyrimii tpukynuuk ABC, y sxoro 8

2090 AC= 1, AB=3 (pue 10.16). Fpoopin, mo A= arson s Tan
H 7 t
.."A,;A = 'f 7'( Binosize: 2YZ, «

A.B

*6) Nokmazewo o =.min§ p :m%v Maewo  cos (- B) =
= cos acos B + sin @ sin . Tlocizono suaxommo cosa=1-sin®a = C 7 A

Puc. 10.16

Biamosins: %(,/H*z,/ﬁ). .

* 1) Howmazemo a:nrccns];; sin 20 = 2sin & 008 05 cosx = ; sina

e sitany 261 4E oy

5

Binnosins:

* 1) Toknazemo u:mml'—o, Tenep Macmo tg%=

Bianonizs: f_
1
2. 3ualiT o6/acTs BHIMAeRHS PRI

)y = 2arcsin (1 — 4x); 6) y = 2 — 3arccos (- 2).
* a) OGmmCTs, BusHANEHAA Aaol ByHKIl 3HalijeMO 3 CHETeMH

1
C151-
{ljxls:x. #S7e perel

Eabdlosy 2

" 1
Binnosias: [ 0;— |.*
[ 1]

*6) Posn'smkeno cCTeMy

~J3sxs-1460 1sx<43, Binnosias: re[—\/?v

et

3. MoGyaysati rpadix ynKii:
)y = 2arcsin (1 - 2x); 6) y = arceos (2 - | [ )y = arctg (1 -2 x.




[image: image34.jpg]x n
UHCITO o HASMBAETHCA apkmanzencom wucna a, sxmo 1) tgo=a; 2) -5 <e<o,

tga=a,
TO6TO @ = arclga <> Ky ok Hasefiemo fiesiki 3Hauerns QyHkuii y = arctg x,
Sloacl
2 2

L3
arctg0 = 0; arctg] = .an;tg(f\/;)— i artg‘[, 6
4.6. Qynkuis y=ctgx, xe (0, x) cnagae,
!1 y-nrm(gx orike, mae obepueny. Lla ¢ymkuis y = arcctg x

(vapkkotanresc x»). i rpadix mnokasamo Ha
puc. 10.15. OcHoBHi BracTUBOCTI GyHKIGT TaKi:

1) D(y)=R; 2) dyHiist He € ani NAPHOIO, aHi
HenapHoio; 3) y> 0 npu x € R; 4) dymxuis cnazae
‘Ha BCil YHCIOBIM IpsAMil.

UHCIIO Gt HABMBAETECS GPKKOMIGHZENCOM 4uC-
naa, skmo 1) ctga=a, 2)0<a<m, TO6TO
cgo=a,

O<a<m.

Puc. 10.15

o=arcetga & {

Ocp fresiki 3Havennst QyHiagi y = arcetg x:

n = 3
arcctg0 = arcelgl = 7-; arcotg(~1) ==, arcetgy/3 = =
Teopema 2. [lna 6ydb-ax020 OilcHO20 X GUKORYIOMLCA PIGHOCHIT:

n
a) arclg x + arcetg x o

6) arcetg (— x) = & — arcctg x.

JloBesieH s aHaTTOriuHe JIOBEAICHHIO TeOpeMH 1.

4.7. OyHKIT arcsin x, arccos ¥, arctg x, arcctg x HA3HBAIOTHCS OGEPHEHUMY MPUZOHO-
MempuuHUMU YHKYIIMU.

HaBefieMo XapakTepHi MPUKIa.

Tpuxeaann

1. OGuHCIHTH:
1 i 1

a)sm[mcos—]; s):cs(mmumos— :
3 5 4

; 0 S Eend §
sfasmel) i),

5

*4) 14 i Heit wmm%:ou mm'cosu=§i0<u<%. TR e 1—%:

22
22
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y=arcsin(f+x)
%

ol ©

y=arc sinff-x ;
&

y=aresin(1-2)

a

y
X
2
x
y-aresinx
X
2
y
[ ’
y=2arcsin(1-2x)

o\
X
d

* a) TloGyziony rpadixa 3MHCHIOEMO 38 TAKMMH eTa-
navm:

1) y=arcsinx, 2) y=arcsin(1 +x) (naparem-
mwit Scyn W omMEMIIO mibopyH B3fOWK oci O),
3)y=arcsin(1-x) (cuMerpis wimocwo oci Op),
4)y=arcsin(1-2x) (crackamis y mma pasw fio oci Oy),
5)y = 2arcsin (1 - 2x) (posTarauus y Aa pasu Bin oci
Ox). Ha prc. 10.17,6—0 nokasaro noeranny noGyxosy
rpadixa. *

+6) Eranm nobymoms rpadikn Taxi: y=arccos,
y=arccos(2+x), y=arccos(2—x), y=arccos (2| x[).
Tpadix nasoi yskuii mokasaio Ha puc. 10.18. *

* ») Emm
y =arctg(x +1), ¥

Bupasu

ny=aglx|;

Puc. 10.19

-)y=|g(2x—%); ) y=c|g(%72x].

3. 3uaiiri ocuoBHiH nepio dyHKIii:

Lol

L SR SRR e

e

= aretg (1-x), ¥
artg (1-2]x) Fpnmx)xaumtbyunmnﬂkmnompm 1019,

Puc. 1017

y=arG cos (2-/x)

Puc. 10.18

noGyno rpadika Taki: y=aretgx,
= arctg (1-2x), y=

1. ToGyaysatH rpadpiki hynwuif:
a)y = sin|x§ 6)y
0y
2. MoGyaysat rpacpixi ymsuii

= 3
i ~Z). 6) y=1-2 [ = );
2y Zsm(x ) ) ¥ cos| x

0s | X, B)y=1g[x};
|sinxl; &)y=|tgx|





[image: image36.jpg]M) y:llg(§x~%)—2: r)y=3—3mg( "—sx);

x =
=2sin[ 5x-=|-3c0s[ 22+ 2 );
0y 2sm( x 3) cm( nJ

ey= cns(ét—%) +2cl5(’2x-—§].

4. Fualiri ocon il mepiox ymKu:

B = vin s shAos s —dvin Lz
3 3 2 5

x % x x
6) y=cos——-2sin—+3tg——4oc1g—.
h 2 3 g4 gS

5. 3uaiiTi ocHoBHui nepion GymKuii:
)y =sin' x; 6) p = sinx cos x; B) y = |cos x| r) y = sin® x - cos x.
6. Mlonecrn, 1o (hywkuis Herepiogia:

a)y=2 -2 6) y=vx® +x; B)y=sin|xr)y=sinx+siny2r
7. Jualt UpoMikii 3pocTARHA dhyRiLii:

I)y=sin(3x—§); -G)yxcos[%flx);

4)'
8. InaiimH npoMizkkH cnaxani ysKuil:
=
yy=zew{3-2)
)y =2cos 7

n)y=lg[4x—%); Dy= —clg(i.xf

:)y=sin[$x—

u)yz‘ilg(g—lx); r)y=5c|g{4 79
9. Ofumcanm:

l)nmin(— ;J+nmns~—2€+amg1-lmrg(—ﬁ),

s)msin‘/j ~w\wu(—%)-mclg{— J‘;]iﬂ\lulg(—l)

10. OGancimmH:

au{omnd) 0{eme 4]}

l)sin[mcos(—%]}; r)cm(mg(—z)).

11. O6uscanm:

a) sin( mas§~ arag!)', ) cos(.roc:g(—z) +arcsind,




[image: image37.jpg]); ) c'lg(ﬂrucos%—uagﬁ].

B) tg( nr(xin%— arccos

12. OGuncmTH:

!)sin(Bnmcos—:): ﬁ)cos{lnrcclﬂfz));

n)1g[2msin3). r)clg(lumcos%].

4
13. OGumcanTH:

1 i

) 6) co:(;amgl),

o) o i),

14, 3ualiTi oGMACTs BIHANEIHA dyWKAE:
) y=1-3arcsin (3% —x— 1), 6) y = darccos (1 - x - ) +2,

B)y:u‘csm(m—\[;).

15. Jlosecty, wo:

. ( 1
2) sin| —arceos.
2

1 1
a)arctg] +arclg—+ arctg— =
) arctg Iy 3

1 1 7
arctg—+arctg— = arctg —;
9 3 arclg4 g”

PYR RS M e

242 il

Bysanlucs et U
3 V3

16. TloGyaysarw rpadix by

a)y =1 - arcsin (2x - l),G)y:%mcas(le);

)y =arctg (1 - 2x), ) y=%an:clg])tvl[,

§ 5. TpuroHoMeTpHHHi PiBHSNMS TA CHCTEMH PIBHSIHE

V mpomy naparpadi sitepu m, a, k, p, [ TOLIO T03HAYAIOTS Gy/b-sIKe L{llIe IHCIIO.
5.1. HadrpocTinmi TPUroHOMETPHYH] PiBHSHHS.

1.sinx=a; x=(-1)"arcsina+7n upi |a|< 1, 1pu |a|> 1 poss’s3xis Hemae.
2.cosx=a, x=arccosa+2mk npu|a|<1,up|a|> 1 pon’siKis Hemae.
Jtgx=a; x=arctga+mnnpna € R

4.ctgx=a; x=arcctga+minpia € R




[image: image38.jpg]V JeKkuX YACTHHHMX BMIAJKaX BiAOBIb chpomtyerses: 1) sinx=0, x=mnm

2)sinx=1, x-%+21}z; 3)sinx=-1, x=~%+21nk; 4)cosx=1,x=2mk, 5)cos x =
=1, x=n+2xk 6)cosx=0, x=%+m

Tpuxaan

1. Poss’smami pisHsHHA 2:in[3x+%]+l= 0.

i 3:+§=(-—l}'ucsin{—%)+m, 3x+§=(—l)""»%+nn‘ x=-Z

T o -llx+%1m, Biznonia x==2+(=1)" s Lant

2. Posn'snarw piBnsiuns 3 co.{4x - %)

. m[u-;):% Poas " A3KiB HeMa€, OCKBKH §>1.

Bianosia: poss’smiis nemac. *

g w1
3. Posw'war s cos = 2.
4
* 4 2% nk, x=tdiak. Binnowian x=tosdk.*
7.3 3 3
4. Poss’sarw pisssmna g (25— 1)= 5.

s s A 5]
t1g(2x-1)=2, 20-1=arctg 4w, x= Lt Larctgd 4 Lan,
8(22=1)= 25 ) 27352

) 1 s
Bianehine st
732

5. Pon'snatu pipsss sin (c0s x) = 0.
* cosx = mn. OjiepKatie PIBHAHKA MAc poh'saki Auie upw n = 0. Go e npu n = 0 |7n | <1

Tip 7 = 0 Macao cos x

6. Posn’smaTh pipiss Si

l-cos2x _3

* Bacroconyioun opMyy SMOKeIA CTenens, OepRHNO. — o = - chn’:—%, 2x=

2

x42m, x=

%ui»M.Binnnnim.: x~t%n+m. *

7. Poss’smarw pissmusa tg’ x = 3.

» tgx=:tﬁ, x=t§+m,





[image: image39.jpg]5.2. 'V npoueci po3s’A3aHHS TPHIOHOMETPHUHOIO PIBHSHHS MOKYTb 3'SBHTHCA CTO-
poiHi Koperi. JUI1 iX BUIYHeHHS POGHMO IiepeBipky. STKINO TPHTOHOMETPHYHE PiBHSHHS
MOKHA 3BeCTH 2O BUAY f{x) = 0, Jie flx) — Jiesika TPHIOHOMETPHYHA (YHKILisL, TO OCHOBHMI
nepion T uiei dymiuii Gynemo Takox HasuBaTH i nepiodom danozo pisnsnus. Tlepesipky
PO3B’S3KIB POGIIATE Ha POMIKKY AOBAKHHOIO T-

T puicaamn

1. Posn'smsati pisssnis sin x + cos.x = 1.
* MimieceMo 10 Kazpary oSHAI wacTvim pinssina: (sinx +cosx) =1, sin2x=0, 2c= 1k,

= OckinK mpu nizecensi 0GOX SacTH PIDIAHIS A0 KEVPITY NOKYTS 3SRHTHCS Saliei

Kope, HeoBXi1HO 3pOGHH niepenipky.
Jamuuwemo Aae PIBHARHS y BHCASAI sinx + cosx — 1 = 0. Oymeuia fx) = sinx + cos x - 1
Ma¢ ocHoBHuH nepion T = 2. OTie, Nepion AQHOTO PibHAHNA 2. poBHMO MEpEBipKY Ha npo-

3n . n
=, 2m i3 MHORMHH X =

wiskky [0; 27). Ha usoy npoMikKy Jexats n'amh aucen o.;

2

3n

Yuem x Ta e MiXonATh, BPAXOBYIOUH NEPIOAWAMICT, PIBINIA, MAcMO BiAmOBils:

2

x=2nk, x=—;~+2m.‘

Jaysamenns. PTuMo THTaueBi 3pOGHH iepeRipKy HA THCTOBOMY Ko, TaM olepai Koperi
30BPARNIOTLCS Y BHIISUI HOTHPLOX TOWOK, 28 5 AKH 3aiiBi.
Tiepenipky TpeGa 3pOGHTH i y BUIAAKY, KoM NOTPIGHO BPAXYBATH OGIACTS BHIHAYCHHSA.

cos2x—cos6x

2. Poan"samw pinsmis
1-cosdx

* Maemo cicresy

{coslx —cos6x =0, {stn4xsi112x =0,

cosdx %1, cosdx %1,
Y.l
sindx=0, FE)
sin2x=0, E3
cosdx#1, 2"
dxe2mm,
Qynkuia f(x)= ST —cOREY . st Dapion =, Foxemiowo nposmok 0. %) Ha

1-cosdx

HboMy npONiKKY exaTs w0,

. n nm
7, WO HAJIEKATL MHOKHHI x=7. Ymomy x:T

x.3x A ;
sapomomROT, whcia fi =X Bpaxonyioun neplomemicrs, Macuo BiAMoiL:





[image: image40.jpg]HaBeziemo Ie O CIOGID po3n’ Tanis.
* OckIBKH Kopeti piBiAuA sin 2x = 0 JHANOMATECA Cepe KOPEHiD PiBHANMA Sin 4x = 0, Jane pi-
I PiBKOCHILHE CHCTeM

sindx =0, [sin® 4x=0, [1-cos®dx=0, [cosdx=:l, Sl E
{cm«‘x#l, {cm4x¢1. cosdx 1, cosdra L cosdr=l x= T4
Bianonim: x="+2 +
4 2

YacTo Ipy Po3B’sI3aHHi TPUrOHOMETPHYHOTO PIBHSHHS BOHO PO3NAJAETHCA HA IEKUThKA
PiBHAHb. Po3p’A3aBIIM iX, ONCPHMMO JCKUTbKA MHOMMH uHcel. Bimmosims mozaerses y
BHITISL 06’ €/HAHHS 1AX MHOKUH. BUHUKaE THTAHHS, ‘I HE MAIOTh 1l MHOMKHHK CIIUTBHIX
€JEMEHTIB, i AKILO MAIOTH, TO SIK BIIYYHTH Il CIIUTBHI elleMeHTH?

T purcaann

3. Poaw’smsars pinsniis sinx +sin 2¢ + sin 3x = 0.
* sin 2x + 28in 2x cos x = 0, sin 2x(1 + 2c05) = 0,

Mt oepicati 2pi MoRHsH Heen. Ui He MAIOTS BOHH CHIUTHHIX leMeHTiB?
@ynxuisi(x) = sin x + sin 2t + sin 3% Mac ockoBHii nepion 2x. Ha npowiaky [0; 2] sexkars, m'sm,

Hcen nepuof MHoKHIH: 0, %,m ST" 27 i /1B MR APYTOT MHOKHHH: L]" ‘T" Mu Gaumo, mo
* 2x

CHITBHHX e/IEMENTIB (i MHOKHHH He MaloTh. Bifmosias: x=—; x=1T+Zm.‘

2
Tenye iRmait cnoci6 nepesipks. Poarsieno pisssion

k2% gan, Sk=d+12n.
2, 43

Opepxatie pismauns HasHaETLCs ioganmoeun pisinnan. Horo poss’sxom HawBaCTLCH Napa
yiniex wucen (ko; o) maicx, w0 3ko = 4 + 1276, ammeno ue piswsis Tak: 3(k ~ 4n) = 4, Ockinskn k i
71— I WHCAa, 7iBa UACTHHA OCTARHBOO PIBHANKS ALTHTLCS Ha 3, a npana — i, OTxe, Zane Jopai-
ToBe PIBHANIA He Mac po3B TR,

2n S BE
5 e ae pon i

o nk
Tlepenipre cancriino, o i pissins -

Bianonins: x:%: x=tz—;¢27m

4. Posnsmath pipmsmis g 5% = 1g 3x.

* 1gSx—tg3x=0, *

sin2x o [sin2x=0,
cosSx-cos3x  |cosSx#0, cos3x#0,

2
cosSx# 0, cosIx#0.
Dyuxuin f1x) = g 5% - tg 3x Mae ocosuii nepion 7= . Ha npoicy [0; 7] Aexats wica 0, g b

ke n K oo - :
s HRHIR = . HHGIO-Z- e BHTPHY IepSBipK. BPAXORYIOTH HEpIOTMHICTS, MAEMO B0~

Bigk: g





[image: image41.jpg]OcKiMbKi MEpeBipKa B TPHTOHOMETPHYHUX PIBHSHHSX POMi3Ka, GaXkaHo PoGuTH Te-
PEXOTH /10 PIBHOCHIIBHIX PIBHSHE.

Hpmcaan
. Posn'mamn pinnnn 2T 0S2E [
cosx
oG {J+4cm2x —2005%, 3+4(2cos’x- ~2cosx,
cosx >0, cosx> 0,
cosx
e N e
cosx >0, conx=—. 3 3
cos >0,
Bianosixs: x:iamcos%+2nk. .
6. Poss"msam piskaLs sin 7x + cos 2¢
* Ocxinuicn sin 7x 2~ 1 i cos 2¢ > ~1, 1ane piSHANIA pisHOGHTAHE CHOTe
T :
{sin7x=—l, T apei:
S
2
3 : %, 2m
Posn'mieno pisiix —H+T:?+m.4*4n 74 Um, n=2+3m +7 Ocim 7 i

s o
m— i, wnen0 = — tize.

Hexaii %:l,'mnin=7t+2i x=%+2m. Binmosias: —%nm,-

5.3. PO3SIISHEMO TPUTOHOMETDHHHI PIBHAHHA, 1110 3BOJSITHCS JI0 A/TeGpaiHiX.

Tpuicaazn
1. Posnssarw pishstis 2sin’ x - cos 2x — sin x =0,
* BuxopHcraemo opmysty cos 2x =1 -2sin’x | ozepkumo piHsmms sin
—sinx =0, 4sin’x —sinx—

1417

OepKHMO sinx = e Maewmo sipa Bumaaku:

- (1-2sin’x) -
OpiepaH KBaZpaTHe piBHAHHS BiIKOCHO sin x. Poss’snasum Horo,

2) sinx=@, x=(=1)" arcsin| 21Y17

Bianosias: x= -1)‘min[




[image: image42.jpg]2. Posw’ssarw pisiismis /10sinx +cos2x—1 = /6 cosx.

* Jlatic piBHANIA PIBHOCHBHE CHCTEN]

cosx20,

10sin x+cos2x—1=6cos” x, [10sinx+1-2sin? x—1=6-6sin’ x,
cosx20,

2sin? x+5sinx-3=0, | *7F7
cosx20, sinx=
cosx20,

Ha nipowtikxy [0; 2n] pinasiis sinx =

MA€ /IBa poIs’IKH: 5?" ‘Ymony cos x > 0 3az080-

e e -mma%, BpAXOBYIOMH NEPIOAHICTL, MAEMO BiAMOBiAb: x:%+2nk .
3. Posn smam pissanna ctge — gy +1=3.

* Bpaxonyionn, mo (g =——, nacwo
clgx

- v/iﬂ_‘/;:q {Clg’x—(vﬁ-l tex -3 =0, [:I::};— [mgul,

ctgr ctgr# 0, o clgr =43,

MaeMo 21Ba BHIAAKH:
3n

Detge=~1, ¥==Fank; 2) cige=43, =%+rm.
Biamobini =t ank; x=Ssmn
cx= Tk xa g

4. Poss'smaru piswansa 3 + 2sin 2x = 1g.x + clg x.

% sinx  cosx 1 & 2
* TomiTumo, WO tgx -+ ctgr P i sanHumeno sane piBRARER ¥

cosx sinx sinxcosx sin2x

a3 34 28in2x = —2
sin2x

sin2x=-2,
{zmlznzsinzx—bu.

o mex:l. sin2x
sin2x # 0, 2

sin2x# 0,

2xm(=1)' Bnt, x=(-1)* 202K,

< . r o® ok
B px=(=1) r—d—.*
innosias: x=(-1) ke
5.4. Y Garathox BHIA/KaX € MOXOTHBICT PO3B’S3aTH TPUIOHOMETPHUHE PIBHSHEA 32
JIOTIOMOTOIO PO3KIIAJIAHHST HA MHOVKHHKH.




[image: image43.jpg]T pricazn

1. Poss’ssati pismsmns (2sin X — cos x)(1 + cos x) = sin’ x.

# (2sinx— cos xX1 + 005 x) = 1 —cos x, (2sinx — cos x)(1 +cosx) = (1 - cos xX1 + cos x),
cosx=~1, [x=1:+21dc,

(14 cosx)2sinx~1)=0, L"”: 1 x=(—x)”~%+m

Binnonigsx=n+2nk x=(- 1)"%+m

2. Posn"maH pismsms 1 — sin 2x = cos X~ sinx:

* [lepetsopumo Ainy wacTumy: 1 —sin 2x = cos? x — 2c08 x sin x + sin® x = (cos.x ~ sin x)?. Maemo pi-
BHsmns (Cos x — sin x)° = cos x — sin x; (cos X — sin x)(cos x — sinx~ 1) = 0.

1) cosx~sinx=0,tgx=1, x=§+n](;

2)cosx—sinx—1=0, 1 -cosx +sinx=0, Z!in’%—q»Zsin%nos

2sin i[smi + unsi) =0
2 ¥ 2.

a) sink =0, x=2rn; 6) sin+cos
2 2

tg2=-1, x=-Zs2mm.
2 2

Bianonias: x=;+uk. x=2m, x=‘%+2nm. .

3. Posw’smard piBHAHis

1 +sinx + cos x + sin 2x + cos 2x = 0.
* (sinx +sin 2x) + 1 + cos x + 2cos’ x— 1 =0,
(sin x + 2sin x €05 X) + (c0s x + 2c08? x) = 0,
sinx(1 + 2c08 x) + cos x(1 + 2c0s x) =0,
(1 +2cos x)(sinx + cos x) = 0.
Maewmo 1na pHnAKH:

1)1+2c0sx=0, mx:-%. x=x%"+m:;
2)sinx +cosx=0,tgx =1, x=~%+m

& h 2
Bianoine: z=iT"+m. 1= ~%+m. .

4. Posw marh piBHAAA 1gx +1g2x +1g3x =0,

tgx+1g2x 2-tgx-1g2x

*tgr+1g2x + ———=——=0. (1gx +1g2x): —————

L e (sx+tg )l-lgxngx
,){twlgzun, —“1"—1— n
T N

2’5
1-1g’x

tge-tg2r=2,




[image: image44.jpg]5.5, PiBnsims acsin” x + aisin™” x cos x + azsin”” x cos’ x + .. + a,c08” x = 0 HasuBa-
CTHCA OOHOPIONUM MPUZOHOMEMPUNHUM DIBUAHHAM.

MoxiuBi 1Ba BUnaZKH:

a) ao # 0. TTomiTHMO, 110 KOPEHi PIBHSHHS C0S X = 0 He € KOPEHSMH JAHOIO PiBHSHHSL,
G0 MiACTARISIONH B JlaHe PIBHSHHA cos x = 0, ofiepxumo sin” x = 0 i sin x = 0. Mu ajtmom
s npotupitas, Go pisHocTi cosx =0, sinx =0 He MOXYTh BHKOHYBATHCh OXHOMACHO.
Pospimumo OGHIBI UACTHHM JAHOTO PIBHAHHA Ha COS"x#0 i OJepkUMO PIBHSHHS
antg” x+aitg" x+ ... +a, = 0, PIBHOCKIbHE AaHOMY,

6) ap=0. Tozi cos x(@sin"" x + aysin"? x cos x + ... + a,co8"" x)= 0. Pismsms pos-
najacTses Ha Apa: cosx =0 i aysin™' x+ asin™ x cos x+ .. +a,005" x=0. Jipyre 3
1MX PIBHAHD POIIILTHYTO Y TIEPIIOMY BUTIAJIKY.

Tpukaan

1. Poan’smaTh pisnsmns dsin” x — 3sin 2x — cos’ x = 0.

* BpaxosyiouH, mo sin 2x = 2sin x cos x, MaeMo 4sin’ x — 6sin X c0s x — cos* x = 0. Mu onep-
KalH OfHOpinHe piBHARHA. JlinMmo oOMABI wacTHHH Ha cos’x#0: 4igix - 6tgx—1=0.

+J13 i
VB gV E

4 4
Bianosias: x=nrmgs—t;— VI3 e

2. Poas"saah pipisns 6sin® x+%sin1x— cosx=2.

* 34CTOCOBYIOMH TPHIOHOMETPHYHY OIHHHILIO, MAEMO 68in” X + sin x cos x —cos” x = 2sin’ x + 2c0s” x,
4sin’ x-+ sin x cos x — 3cos’ x =0, Postinumo oGuBi wacTHHR A cos’x# 0: 4gix+1gx-3 = 0.1gx =1

u&lgv:%. —%+7rk 60 x=uﬂg%+nn. ancnms-x:—;+nk. X:nrclg%+7m.‘

3. Poss’smary piBHsHIA
2sin’ x — sin’ x cos x + 2sin x cos’ x — cos’ x = 0.
* Posaimimo oSwsi wacTiw Ha cos’ x# 0: 21g’x -1g’x + 2Agx - 1 = 0. Mowmamaemo tgx =y, 7 37 +

+29-1 .(1y4xy‘+|>:o,y=%. lgx=v;-, x:mg%»(m Biznonins x=mgzi+m-
4. Poan’snath pinssins
cos? x - 3sin x cos.x + 2sin’x = 2.
*3acTocyeMo  TPHTOHOMETPHYHY OUHHHINO  cos” x - 3sinx cos x + 2sin’ x = 2sin’ x + 2c0s” x,
cos® x + 3sin x cos x = 0, c0s x(cos x + Isinx) = 0.

1)cosx =0, x=%+m; 2)cos x + 3sinx =0,

s x:—amg%#—nk. Bianosias: x=%+m. x='nk—lrclg%.'




[image: image45.jpg]5.6. Po3rsHeMO TPHrOHOMETPUYHI DIBHSHEA, SIKi PO3B’A3YIOTh 3a JIOTIOMOIOIO Iiepe-
‘TBOpEHHS JI0OYTKy (yHKIiH Ha CyMy Ta OPMYT 3HVDKEHHS CTENeH .

Hpukaagn
1. Poss smaru pisiis
sinx in 3z + sin 4x sin &x = 0.

*3rigro 3 Qopmynoio sinusin[iZ%(ws(u—ﬂ)rws(aJrB)) MacMo zl(cnszx»:nsuy
+%(m54x—msllx)=0,cm1tfoosI2r=0. Temep arigmo 3 opuymon  cosc—cosp =

atp . a-p
2

sm‘ oaepiyemo 2sin 7x sin Sx = 0. MaeMo ABa BHNAAKH:

=2sin

Dsin7=0, x=72; sinSe=0, x==2

M Ofepsati 2B MHOKMHH O3 S3KiB. 3HCYEMO, WM € B LHX MHOKHHAX CUUILHI eleMeNTH;

_"7"_' % Sk = 7n. Iposymiito, IO LiTe MHCIO A ZHTLCA KA S, OTe, 1 = Stik=Tt.
Ao o
Bianosias: SomkeZneZ nesite
3aysaxenns Bianosizs Mokua nojeTH i B Taxiil Gopui: x Fiomenezker,
keTtez®

2. Poan’ s pismsmis
sin®x + sin® 20+ sin® 3x + sin” 4x =2,

1-cos2a
e

* 3acTocyemo opwyty IuiKeHHs crenest sin® o=

1-cos2x  1-cosdx  1-cos6x  1-cos8x
2 2 2 2

08 2x + cos dx + cos 6x + cos 8x =0, 2c0s 3x cos x +2c0s Tx cos x =0,

200 x(cos 3x + cos 7x) = 0, 4cosx cos 2x cos 5x =0.

Maexio TP BIAIKH:

x m
—+—. Mu onepxain
10 o

1cosx=0, x
TDH MHOKHHH PO3B’S3KiB.

n n g s
@) F b=t 2dn = 142k Jlia sacria ocraikol pisuocts — mapie uine GO, &
npasa — wenapie. Poss"sxin emae. Tlepinia i Apyra MHOKHHH posB’SIKIB HE MAIOTE CILTLHKX e/leMeH-
in.

6) 2+ 5= T T 510k 2.+ 4m. Jnony ewacpow sain, o tina acran oS pivics-
i — HemApie “HC0, a pABA — MapHe, O, APYTa TP MHOKHIH HE MAIOTS CILTHIIX EeMeHTTiB.
8) —+m-1—’; % 54+10n=1+2m,2 + 51 = m. TTepiiia MHOXHHA € NAMHOKHIOIO TPETHOL.

Bianosias: x=





[image: image46.jpg]k=4r,t e Z. Bianosias: x=%. x

3. Poan’ s3aTH piBHAHNA C0s 3X 08 2x — sin x sin 6x = cos 7x.
‘%(cnsk?msx)— %(msﬁx~m7x)=ms7x,

c0s x — cos 7x = 0, 2sin 4x sin 3z = 0.
M OflepRat JIBi MHOKHIH POIB'SIKiB:
1);in4x:o,x=%; 2)nin3x:0,x=%‘

3'sicyeMo, T MAIOTS 11l MHOXHHH CTUTH eTeMerTH %: % 3k = 4n. 3nincw macwo, mo 1 =31,

%, kneZn#iteZ*

4. Posp'satu pismsmiz 8cos® x = 3cos 4x + cos 2¢ + 4.
* (2cos” x)* =3(2c08” 2x — 1) + cos 2x + 4,

(1+ cos 2x)° = 6cos 2x + cos 2x + 1,

1+ 3c0s 2x + 3c0s” 2x + cos® 2x = 6cos? 2x + cos 2+ 1,
cos® 2x — 3c0s” 2 + 2005 2x = 0,

cos 2x(cos” 2x - 3cos 2x +2) =0,

cos 2x(cos 2~ 1)(cos 2x - 2) = 0.

Posrisiemo TpH BHIAKH:

1)cos 2x=0, x=%+%: 2)cos2e=1,x=mn,

*
— x=mn.*

22

JIOBeAITS, COMOCTIHHO, 10 Oepai /18 MHOSKHIH PO3a'SIKID HE MAIOTS CIUTLHHX erieMenTiB.

3) cos 2x = 2. Hemae poss’sakin. Bianosias: x=

5.7. Po3misiHeMO PIBHAHHS, 5Tki PO3B’S3YIOTD 34 JIONOMOIOI0 YHIBEPCATBHHX ITi/ICTAHOBOK.
Tpuscaan
1. Poss’samw pipsas (g% =1-cosx

1-y?

P -224p=0, yp-1'=0, y=0 abo

* Hexali (g§=y. Maemo y=1-

1+y

PoaraisHemo 2na BHIAIKH:

x x =
1) tg>=0, x=2mn; 2) g2 =1, xr=Z+2nk.
) 187 ) 18 2

x : .
HAraaaeno, wo poGints DAGTAHODKY Y =g, Tpe54 Hepewipr, uh He € posn’sukasn piniotin

anea Uy X = &+ 2nm. Bignowine: x = 2nn, x:l;—+1nk *

1

o

2. Posn"snau pisnsits cig x - 2sin 2x = 1

*Hexall tgx=y. Uncna muay x:%#—xk ne € pom'mkamu piswmn [l Maemo

4y

1, P43 +y-1=0, (4 1)0F + 29— 1)=0.
1+y?




[image: image47.jpg]Maemo 1B BHIAAKH:

Dy=-1 tgr=-1, x=—§+m;

42, tgr=-1£42, x:mclg‘—liﬁ)+1m

2) y=

Bixmosias: x= m~%, x=am|g( 1:ﬁ)+m,-
3. Poaymsarw piman sin x + Se0s x + 660 2¢ + 1 =0,

* Hexait lg§= . UHna BHAY ¥ = %+ 27 He ¢ poss'IKaMH AGHOFO PiBHAMIA. PiBHANNS HAGY-

‘Bae BHIIAY

+1=0, 4y 17 +y+6=0,

0P =3y -2)0P+4y-3)=0.
Maeno s BHIaIKE:

3:/17 _ x

1)y -3y-2=0, Y= = te s, e x = Zaretg

25 +4y-3=0, y:—ltﬁ=lg-§-. -;mxux::mg(—uﬁ)nxn.

uf

20eg 22V Lok, x= zng( z+f)+zm

Bianosiab: x

5.8. Po3ristHeMo PIBHSHHA BHALY asin x + beos x = ¢.
3acTocyeMo POpMYITH TIOABIHHOIO APIrYMEHTY i TPUTOHOMETPYUHY O/MHMINO, Tpuiije-
MO /10 OFTHOPI/IHOTO PiBHSIHHS

% 2asin§cos§+b(cos’ %* sin’ ;J = z(cos" % +sin’ 21)

M puxaajin
1. Poss’ssat pisnamsx 3sin x ~ 4cos x = 5.

. 6xin£cox:~4(mszifsinlf):s(sinz 2 4 cos? x)
Cai) 2 % 2

sin® 2 -6sinZcos = +9c0s* X
2 2 2 2

Posninimo GBI HACTHHH pismsHISA Ha cos %* 0:

2
gt E-egX49=0, (1 5—3)
S %2

tg%:l x=2arctg3+2mn.

Bianoniaw:x = 2arctg 3 + 2mn. *




[image: image48.jpg]2. Poss"smaw piswsms dsin x + cos x = 4
2
* 8sinZcos X +cos? T—sin L=4sin? L +4c0s? 2,
2 2 2 L 2 2

x

Ssin? %—Ssingmgucm’

2

Poani/IMo OBH/IBI MACTHHI PIBIAKA Ha Cos > %s 0:

2% x x %3
Stg? Z-81gZ+3=0, tg==1a60 tg===.
g7 58 87 Ly

Maemo 1Ba BHnaKK:

X n x_3 3
1 —=1, x=—+2mk; 2) tg—==, x=2arclg—+27n.
V5 2 V&3 %3

Bignosias x=—+2nk, x:Zn—c\g%Hm.‘

2

5.9. Po3ryisizeMo PIBHSAHHS, SKi PO3B’A3YI0Th 32 JIOTIOMOIOI0 METO/IY ITi JICTAHOBKH.

Ipukaann
1. Poss"gsarH pipAmI sin X + Cos x + sinx cos x = 1.

* [MokraieMo sin x + cos x =, Toi y* =1 + 2sin x cos x i sinx cos x = . Pisusmns naGypac

2

¥ +2y-3=0, y=1laboy

Po3r/iAHeMO 1Ba BRIAJIKH:
1ysinx +cosx=1, ﬁsin(x+%] =1, sin(x+§] =

2)sinx + cos.x = -3, Poan’akin ewac.

A = £ x
Bianowiaw: x=-Z+(=1)" Z+nk.*
4 4
JayBamennz Ja IOMOMOTOI0 WHCIOROTO KoAA BUAOBIL MOKHA IanHoaTH inakime: X = 2rck,
n
x=—427n.
2

2. Posu'sati piBmsHIst sin x cos x — 6(sin x - c0s x) +6 = 0.

" ¥ ¥ = 1
* [oknanemo sinx —cos x = . Toni y* 25in X COS X, SN X COSX =

Pisssuns HaGysac

3
Wy Ty—swa:o,y% 12p-13=0,p=1a60y =13,
VI —

" & = " L 1
= =12 L2 TSN HRAE L
1)sinx—cosx=1, sln(x 4] 1L lm(x 4) ﬁ

2)sin &~ 05 x = 13, Posn'smKis Hema.

Binnonian:

n in
:+(71) ;+Kk.‘




[image: image49.jpg]5.10. Po3ryistseMo e JAEKLThKA TPHTOHOMETPUHHHX PIBHSHE,

Tpukaazu
: cos3x
1. Po3Bsm3aTH PIBHAHRS —————— =
sin3x—2sinx
* TomiTumo, mo sin 3x — 2sin x = sin 3x —sin x - sin ¥ = 208 2 sin x — sin x = sin (200 2t — 1).
cos3x sinx

sinx(2cos2x-1) cosx

JamHmeMo AaKe PIBHAHIS Tak:

cos3xcos x = sin® x(2c0s2x~1).
Macwo crcremy
sinxcosx(2cos 2x~1) # 0,

(cwtx +cos2x) = l(x ~ cos2x)2 cos2x - 1),
smxcn)sx(lcoszx—-] #0,

2cos” 2x+cos2x~1 = (1~ cos2x)2cos2x - 1),
sinxcosx(2cos2x~1)#0,

(2c052x~1)feos 2x + 1) = (1~ cos2x)2cos 2¢ - 1),
sinxcosx{2cos2x-1)#0, {

cos2x+1= 1-cos2x,  [cos2x=
sin xoos s(2cos2—1)# 0, [sin zeosx{2cos2e 1) #

wk

42
sinxcosx(2c0s2x-1)#0,

" 2 ® mk
Biamosiae: x=—+—.*
47

2. Poss saw pisnmns olg x — ctg 2x + 18 tg x| = 0.

* Mokmanewo tg.x = | ONEpHMO pissHHA - +18{=0, 2% 18)3{ = 0. Tenep pos-
y

TJBHEMO 1BA BHIA/IKH:

>0,

1wt "' Y gy =

paz:‘xzm Hemar;
y<0,

onlie y<0, 1
il -18y=0, {35y =1,”" 55
2y
1 1 ey
Maewo tgx = -—L, x= - arctg——+nk. Bimosixs: x=—arc

Vs’ V35

5
x+cos| x+

3. Posn’msatH pisHAHIA





[image: image50.jpg]* Jlasie piBHSIHIA PIBHOCHILHE CHCTEM]

;
LN e N
4 6 2

sinxs L, sinzsL,
2 2
o 22 )eos{ 24 2) 0, 2sn(x+2 JsnZ =0,
6 2 3 6
ninxsl, sinxsi.
2 2

sin(x+l)=o, x=mn-Z,
3 3

;in;g%‘ sinxs L.

Ocuowmnit nepion gymxuii f (x m(w%) Jopismioe 2%, Ha npowiky [0; 2r] pisss-

Mxin(x+—:-]=0 Mae na Kopeni: z_;: i 2n B

sin <0<t
3 i 2

Binnnlins:x:s-;+21m. .

4. Poss’smatH pisusnns sin’ x + % sin® 3x = sin x sin® 3x.
* Monawo piswKs y BArIA

3 il b

sin'x —sin’ 3x sin x +7sm‘3x:o.

Ile KBazpaTHe piBHAHIA BiAHOCHO §in x:

dinxwd in? 3x+y/sin? 3x—sin? 3x. (I110.1)

2

Jlw TOro mio6 piBHAHIA Mo JuificHi O3B’ FIKH, HEOGNiHO, WG MiAKopeHeBHit BHpa: Gy He-
bix'emuit, 10670 sin’ 3x — sin® 3x > 0, sin” 3x(sin® 3x ~ 1) 2 0. I15 HepiBHICTS DUKOHYETHC THIlle B ABOX
unamkax: sin’ 3x = 0 a6o sin’ 3x = 1

Maemo Ba BHINAIKH:

1) sin® 3x = 0, Topi i3 (1110.1) sin x = 0, x = kx;

2) sin® 3x = 1, Topi i3 (1110.1) sinx=%. x=(4)”%+m.
ar
Bignosias:x=kr, x=(~1)" Z+mn.*
inmopiab: x =kr, x=(-1) z
5. 3uaifti Bei Poas'sKH PIBRANI Cos 2% = $in X, 10 JIEKATS Ha IPOMIKKY [037"]

sinx=-1,
ool A e eee
cos 25 =sin x> |~ 2sin’ x = sin x & “nx_%‘




[image: image51.jpg]5 3 . ; ; 3x . .
Ha mpowisy | 0, 2 | e, vt pose’so pisai sinx=—1 (ue a0 =) i awa

1 = x 5% 3n
oot pinan sin ¥ = - (e awerm = Ta _) B

6. Posy s pissamiasin' x + cos' x = a.
* leperuopumo Aisy uacTwy pisssmss: sin'x +cos® x = (sin x + cos® x)? ~ 2sin® x cos’x = 1 -

L2 2x=l——(l—cus4x EFE
2 4 44

Macao pinumm%+%cm41=u. cosdx=4a—3, Sikmo ~1S4a-351, 06T %Sasl.
1 & 1 e
mxzt;mas(da—3)+7. Slkmo |4a-3|> 1, w610 a > 1 abo n<?,m PoB’mIKiB HeMae.

Bintosis: npu ne[%;l] c=tharm(10-3)1 2 i a e i L)1) poi
Hemae. *

5.11. PosrmsmeMo piBHSHHA, SKi MICTSITh 00epHEH] TPUTOHOMETPHHHI (yHKILi.
Haiimpocrini piBHSHHS TAkoro TUITY MaloTh B f{x) = a, Jie f{x) — omHa+3 oGepHeHnx
TPHIOHOMETPHYHKX (YHICIiH.

1) arcsinx = a. PiBHsHHS Mae eMHMA pois’sok x =sina I!pKIalS%i He Mac
Lae. x
posB ;musnpn|n|>;.

2) arccos x = a. PiBHSHHS Mae eJuHuii Po3p’s30k x=cosa IpH 0 Sa <7 i He Mae
PO3B’SIKIB TIH 4 € (— 03 0) U (c; 0).

3) arctgx=a. Pipmamns Mac emumii poss’ssok x=tga mpH|a

4) arcctg x = a. PIBHSHHS Mac €fiHuit Po3p’a30K x=clgampu 0<a<m i He Mac
Po3B’3KiB pH @ € (— 0, 0] U [1; ).

I puicnan
1. Poss smarw pisnsiia sin (3arctg 2¢) = |

* Maeno 3m132x=~;—l+11d(, nmg2x=—:-+z—;k4

BHAHHSA MAC PO3B'SIKH JMINE 33 YMOBH





[image: image52.jpg]2. Poss’mark pismstns cos (darcsin (3x ~ 1)) = 1.

* Maemo darcsin (3x - 1) = 2nn, aluin(!x—-l)=%, PiBHSHISE MAC POIB'S3KH JHINE 38 YMo-

: —2'5%' 10670 ~1 <7< 1. Ockinskn 1 — uine wneo, 10 7 € {-1: 0; 1}. Posrmemo Tpu
e

-t L =0

D=L arsin (3~ 1) == 2

2)n=0, arcsin (3x—1)=0, 3x —

3)n=!.lmin(3:—l)=§, Bot oy

3

anouinh:xE{O:

Y psli BHIAJKIB 33CTOCOBYIOTH TOTOXHOCTI, IO MOB’S3YIOTH MiK COGOIO 0GSPHEHi
TPHIOHOMETPHHI (YHKILL.

Mpuicaan
3. Poww'maH pismis

Bl )
* BpaxoByious, mo mmn=—z——mma, Maemo mm[x‘—zn

RE} J_ J7

~2x+{£], apikn amin[x‘ -2x+T]-

arcsin| x* -2x+——
2

Fo2xe i . Jlazi Maemo X~ 2x = 0,

x=0abox=2.
Binnosink:x e {0;2).*

4. Posm'ssam pipmsiIA arccos x = arclg x.

* OGHACTS BHIHAYSHHA SACTLON NOMBIHHOO HepisricTio ~1 $x< 1. Sikmo ~1 €x <0, To npana
HACTHHA PIBISIINA BiMl'eNHa, A AiBA — fonaTHA, OTAe, 0 < x < 1. lae PIBHAHHA PIBHOCHITbHE CHOTEM

cos(arceos x) = cos(arctgr),
0sxsl,

x4 +x%-1=0, x:t‘ “‘E‘l - V5-1
0<x<l, 2 Z;

0<x<l1,

Bianosins: x=‘ %





[image: image53.jpg]5. Posw’wsamw pinsis
aresin (x(x + ) + arcsin (y(x + ) = 7.

= o L 4 Lo
* Ocximuk - arcsin 'S -, Aake PIBHANI PIvHOCHILHE CHTON pinisits

arsin(x(x+3)) = 7. {x(ﬁ 5)=
asify(es )= 2, DE )L

; : Y x A
PoSHiAMBIN Neplie PIBUANIA OCTAHNBOT CHCTEMH Ha APYTe, MaeMo —=1, x = y. Tenep i3
x

, xmt-L, Cucrea uac mes poss'imxu

i (%%J 4

T —

S L) (__‘_ ‘L] .
2RI\ R
5.12. Po3risHeMO Ha NPHKIAAAX PO3B’S3yBAHHS CHCTEM TPUIOHOMETPHUHHX PiB-

HSHb.

Tpukaau
1. Poan’maaTh cHeTeny

sinx+siny
n

x+y

4y =7

* 3 niepioro piBHAHIS CHCTEMH MAEMO: ZsmTuos 1 Bpaxosyioun Apyre pinusnis,

Maemo Zsml;-co: L cos2Y 21, x—y=dnk. Tenep Maewo crctemy

n

xtp=Z,
=3

x-y=duk,

Biamosin

2. Posn'mam cuctenry

sin xsiny = Y2,
rei

e}

cosxCosy =





[image: image54.jpg]* JlonaButH pinsHs CHCTeMH, OZepiiNo cos (x - ¥ . Bizuinaiow Bia Apyroro pisksin
Hiepie, onepHMO cos (x + ) = 0. Maewo cHerenry
cos(x+y)=0, x+y=§+ &,

3
cos(X-,v):Tv x‘y=t%+2m.
Po3h’MYIOUH OCTANHIO CHCTEMY, OJIEpAHNO  BiATIOB ik [%4%(14 +2n), %+§(k = Zn)],
non xox
[E+7(k+2n) ?-t?(k—Zn)].'

3. Poas’smami cicTemy

{Jz-zcoszx =2c0s2y,

cosx=siny.

* Bifowo, mo cos 2y =1 - 2sin’y. Bpaxomyloun Apyre DiBHSHHA CHCTEMH, MAEMO COS 2y
~2c0s’x=1~(1 +cos 2x) = —cos 2 %. 3aNWileMo Hepilie PIBHAHHA CHCTEMH Tak:y/2Z-2cos2x =
=—2c0s2x. Hexait ~2c0s 2x = (, Toii

[Jz_

t20,

Jani. 200 2x=2, cos2x=—1. Tenep is nepuoro pimwmin cueress Maewor | 2-2(=1) =

=2 =2c0s 2y, cos 2y = 1. Mit onepatn cucremy

Bianosias (%uw mrl]
4. Poss’s3aTi cHCTeMY
%~cos2y=(siny—%)(l+2ﬁinlx)4

tglx+orgix=61g’y.

* Iepersopimo sy HACTHY NiepIOro piBAMHA: zl— cos2y=

JamHueMo CHCTeMy Tak:

my—;l)(l+21in1x),
tglx+otg’x=61g’y,

4sin” y~ 1= (2siny - 1)1+ 2sin2x),
tg*x +otg’x = 6tg’y,
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(2sin y— 1)2sin y - 2sin2x) =0,
tg”x +ctgix = 6tg?y.

Maewmo asi creTemi

1 2siny-1=0,
tg2x+ctgix=6tgy,

Poas’sokemo pismstns tg’ x + otg’ x = 2:

xg’u%:& g x-21g%x+1=0,
1gix

Onepca cicremy

tgr=21, =%+ﬁ,

siny=—, ax
=(=1)" =+nn.
34 24 Ve

siny =sin2x,
24 2 3 2

g x+ctgix=6tgty.
T3 ZpyrOro piBHSINIS OCTANILO! CHCTEMH MAEMO
sin’y oo’y  6sin’y sin'rteos's  6sin’2x
cos’x sin’x l-sin’y  sin’xcos’x l-sin’2x’

6sin® 2x.
Yinrg, 1-sn®2x
3
Tloxnasms z = sin® 2x, Maco CHCTeMy

6z 5
=, [z: +3z-2=0,

siny =sin2x.
3piicH 0epIKyEMO /1B CHCTEMH:
nin2x=L.
2 Ix ml » T
a) x=(~1 +=—, p=(=1)" —+=xm;
(1) 22 ye(1)
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Bimonias: (§+—z-;(—l %4'7"1).((—1 %+T;(-1) %«H(m),

[(41)"‘ §+%;(~ 1) %+m]. *

Bnpasu
1. Posw’smami pisnsiis:

l)lsin[%—lx]

l)4lg(§—]x) =1 1 ﬁcu[uns".):l

2. JlonecTs, 1o piBHAHIA He Ma€ posk'sukin:

6 2cos[3x+

l)}sin( 8—2:]:,;;' G)sinx+cosx =2; B)igx+otgx = 1.5,

Posa’sath pinHAmHA:
3.a)cos (cos x) = 1; 6) cos (sinx)=0; 8)tg (cosx)=1; r)ctg (sinx) =1

6)sin? (z,\ug) %; Bigx=1.

1-cos2x cosdx sindx
==l 1)
1+sindx

=0; 6)

I-cosx T-cosdx

6.1g2x=1g 5.

7. a) cos 3x + sin 5x = 2; 6) sin 4xsin3x = 1.

8.2) /2 cos® 3x — cos 3x = 0; 6) cos 2 + Isinx =2;
B) 6eos” x + Ssin x — 7 = 0; 1) cos 4x + 2c08> x = 0

nigx+etgx=2; &) dotgx+tgx=4.
9.) cos 2= cos x —sinx; 6) sinx + sin 2+ sin 3x + sin 4x = 0;
8)CoS + €08 2u + Cos 3x + cos dx =0; r)sinxtgx+ 1 =sinx+1gx.
10. 1) 3sin’ x - 2sin 2x + Scos® x = 2; 6) 2sin 4x — 3sin’ 2x =
B)sec x = 4sin x + 6eos x; r) 3sin’ x - dsin” x cos x + sin x cos* x = 0.

11. a) sin 2 sin 6x = cos x cos 3x: 5)4cnsx-m(1+%)=ﬁ

8) sin x sin 2x + cos’ x = sin 4x sin 5x + cos® 4x: T) cos 2x - meamz%,

12.8)2(1 - cos2x) = /3 tgx: 6)sin2v + 201g.x = 3: B)sin 2 +1gx = 2.
13.3) 3sin x + dcos x = 2; 6)y/3 sinx— 2cosx = 1.

14 l)sinx—cosx+%xinlx=1: 6)sinx-+ cos x = 2,5 + 2,5sin 2x.




[image: image57.jpg]18.8)— 4% __iny: 6)sin3x cos 3x = sin2x.
4cosx +cosdx

16.8) | ctg x| = clgx + cosecx; 6)

D\g[2xf§J';sccl 21

17.2)4sin3x+3=y2sn3x+2; 6)Y6-sinx—Tcos? x +sinx=0.
18. 3ualiTH posn'sKH PiBHAHHS:

a) cos 2¢ = sin x na npomikky [0; 27;

6) sin 2x = cos x Ha npomikky [0; 21];

8) 1g.x = cos x Ha npomixky [0; 7J;

1) ctg x = sif x ka npomiKKy [—n

Poss'ssam pismsmms
19. sin®x + cos®x =

20.a) arctg (¥ +x+1)

n)urcsin(374x)=%; 1) arectg (Sx +2) =

21. a) cos (darctg 3x) = 1; 6)1g (2arcsin 3x) = 1. 2
) 1 )
zz.n)nmm[xx—x’ +~]:mos(3rrx +—];
'8 V2
6) arctg (5" - 4x) = arcctg (¥ - 4%).
6) arcsin x = arcetg x,

23. a) (arccos x)° - Garccos x + 8 =
B) arccos (xF + xy + 3*) + arccos (&’
24, Posh’R3aTH CHCTEMY PiBHAND:

an
ol wy==r
a) 3 6 3
otgx — cigy = —/3; spainy =2

e R
srtamy=s, cos:y+l= oosy——l— 1+2sin2x),
2
) 2 2

cosxeosy= T siny(lg’xfclg’x) = 3otgy;

Vsinx cosy =0,

3

2

cos” x—cos2y=1-—.
os2y =17

§ 6. Tpuronomerpmui HepiBHOCTI

6.1. Ha¥mpocTimi TPUIOHOMETpHYHI HEpIBHOCTI — Li¢ HepiBHOCTI BHAY f1x) S a, e

flx) — ozHa 3 4OTUPBOX (YHKLIIE: Sin x, c0s x, 1g x, ctg x. (¥ tpomy naparpadi , k, m, p, |
TOILO O3HAYAIOTH Gy/Ib-sIKi LI YKCHA. )




[image: image58.jpg]PO3ITIAHEMO BCi MOYUIHB BHITAJIH.

1.sinx>a. Tlpu a 2 1 po3p’askip Hemae. Ilpp a<-1xeR. Iipu -1 <a<1 27mn+
+ arcsin @ < x < 27n + m— arcsin 4. 1i pesynbTaTé MOXKHA OEPKATH HA MHCIOBOMY KO
260 BUKOPHCTOBYEOUH Tpaik QyHKILi y = sin x.

2.sinx<a. Ilpu a>1 xeR. Ilpu a<-1 xe@. Ilpu -1<a<l 2m+=n—
—arcsin a < x < 2mn + 27 + arcsin a.

J.cosx>a. Ilpu a21 xe@. Ilpu a<-1 xeR llpu -1<a<l 2mn-
— arccos a < x < 27 + arccos a.

4.cosx<a. Tpn a>1 xeR Tipu a<-1 xe@. Thpu -l1<a<l 2m+
+ arccos a < x'< 27n + 2m — arccos a.

stgx>a; 1m+arclga<x<1m+§ npraeR.

6.t1gx<a; xn~§ <x<mn+arctga npia € R

7.ctgx>a, mn<x<mn+arcciga mpua € R
8.ctgx<a, Tn+arcctga<x<mn+m npua € R

Hpuicnazn

1. Poss'mau nepiummllin(]x— ;]d.

1 .
'sm(sx-§)<;. BrigKo 3 pesyabTaToM BHRMAAKY 2 Mnmuznn+n—%<3x—-§<2m+

2. Posn’math nepipiicts 4 |g[ % = lx] >3,

n Bives 3_x n
'lg[;—lx]):. 30 3 PESYIVTATON BHITUIKY 5 NACNO 1 +artg < 7= 2 <+ 2,

3. Poss’sma HepinHicTs 2¢0s x> 1.

'cnu:x)%_ 3rio 3 pesymsaToM BHnaAKy 3 mozm—§<m<2m+§.
2n-tex<anit e
3 3

'V psiti BHITa/IKiB TPHTOHOMETPH'HA HEPIBHICTE 3a /IONOMOTOIO ITi/ICTAHOBKH BOJMTLCS
JIO HAMTIPOCTIIION.

Mpukaaan
4. Poss’smaTi HepiBHicTS sin” x 2 cos’ 2x.




[image: image59.jpg]* CropHCTaBimHo (OPMYIION0 SHIKEHNS CTOTICHS, OLEpRHMO —]—'?izcos"lx, 208 2x +

+ cos 2~ 1 <0, Tokiazemo cos2x=y i ofepAHMO KBajpaThy Hepipaicts 2y% +y—1<0, asiku
-1Sy< % Ormike, —15c0s2x S % 115 nojwilita HEPIBHICTS PIBHOCILHA HEPIBHOCTI chxS%.
60 HepiBHicTs —1 < cos 2x BHKOHYETSCA IPH X € R. 3riHO 3 peayILTaTOM BHIAIKY 4 MacMO

2entBsaxsmt2n-2, s Zsxsms
3 3 6 6

Bianonis: 1m+%5xs m+%”,'
5. Posn’smath HepiBHICTS tg” x — dtgx +3 < 0.
* HoknazieMo tg x = y i ollepkiumo Repipmicts y* — 4y +3 <0, spimkn 1 <y <3. OTike, 1 <tgx<3i

m+%<x<m +arcg3.

Bianosia: nn ¢% Zx<mn+arctg3.*

6. Poss’soaTH HepiBHicTs sin (cos x) < 0.

* llokajieMo cosX=y i ONEPAMMO HepiBHicTL siny<0 2mn+x<y<2mn+2n abo 2mn+
+ % < cos x < 27 + 2m. Ofiepikana noaBiliHa HepiBHicTL Mae poas’suky e npy n =1, Toni Maemo
~®<cosx <0 abo cosx<0;

2nk+ Ecxcankcr3E,
2 2

Bianosias: 2M+%<x<2xk+377‘. .
7. Pos’ maT HepiBHIcTS 4sin’ x + 3tg x — 2sec® x> 0.
* [ToMHOKHMO OGHBI 4aCTHHH HEPIBHOCT] Ha COS® X | OEPKHMO CHETEMY

4sin? xcos® x+3sinxcosx-2>0,
cosx#0,

3-a1 Jai-3

3 =
T42y-250, [p< YT a60 y> g
2 % 4 hag 4 4

Hexadt sin 2x = y, Toni
cosx #0, cosx#0,

-3-4a1 Jai-3
Fo

sin2x <———— abo sin2x>

cosx#0.

Hepisuicrs sin2 < L’—;ﬁ e Mae poaa' K. OTAE, MAEMO CHCTEMY
sin:pi‘—:—‘z. 2+ arcsin <2x<2mtn- mm‘/_: 2
cosx # 0; cosx # 0.

./_ 3 LR T

Bianosias: m& Arcsin——— < x < an+-





[image: image60.jpg]6.2. B GinbuI CiUIajHMX BUTIAJKAX 34CTOCOBYEMO 3aralbHUEt METOJl PO3B’SA3YBAHHS He-
piBHOCTEH.

Mpuskcanann
1. Posn’s3aTh HepiBHicT, cos x + cos 2x + cos 3x > 0.
* Hexail /{x) = cos.x + cos 2x + cos x. D(fx)) = R. (yukuit napha, nepiouita 3 oCHOBHNM Npi-
otom 2. Po3a’sokeMo AaHy HepipiicT, npK x € [03 x):
fx) = 2008 2x cos x + cos 2x = cos 2x (2008 x + 1),
Ha npomiky [0; ] bynKuis Mae TpH Koperi: x, = %, Xy = %

34 . Croiagemo a6 10.3.

Tabmays 10.3

cos 2¢ + - = +
1+ 2008 % + & - -
) + 5 n =

I3 HHKHBOTO PAZIKA TAGMHL, BPAXOBYIOUH MAPHICTH Ta mepioauumicTs dymkuii f{x), Aicranemo

Ilﬂnnli,’.lhitE(ZM—S—K‘,ZM—H)U(IM'i;ZM+£]U(2‘nn+2—n;2ﬂn+3—"). *
4 3 4 4 3 4

2. Poss'maTs RepiHicTs sin 3x < cos x - sin x.

* Maeno sin3x +sinx — cos x <0, 28in 2 cos x—cosx <0, cosx(2sin2x—1)<0, Posreno
ynkuito flx) = cosx (2sin 2x - 1); D(fx)) = R. OyHKuis nepiofuiHa 3 OCHOBHMM fepiofoM 2m.
PoaB'sokeMo Zairy HepiBHiCTS a MpoMikKy [,% JT"} 0 Ma KowKHHY 27,

5% = 13z 17x 3
2,05:02, 212 1 2l

Dynkuisn f{x) Ha UBOMY MPOMIKKY Mae Kopeni —
TaGa. 10.4.

Crnazemo

Tabnuys 104

(Eo) | (B pey] (v s)
2" [TRT] 122

cos + + + = = -
2sin2¢ - 1 - + = = + .
fx) £ + = + = +

I HEKHBOTO PAKA TAGIUHIL, BPAXOBYIOWH HepioAMURICTH dymKuil f(¥), MiCTAEMO BiAMOBIAL:
x e(Asz,m;1+zm]u[s—"nm;£+2m]u(”—"+zm;”—"+2m). .
2 12 12 2 12 12
6.3. PO3[TISHEMO HEPIBHOCTI, IO MICTSTh 0GEPHEH] TPUrOHOMETPHHHI (yHKILii.
CrioyaTXy HaBE/IeMO PE3IBTaTH PO3B’S3YBAHHS HAWNMPOCTINMX HEPIBHOCTEH TAakoro
THITY (BOHH JIETKO OJIep)KYIOThCS i3 rpad)ikiB 0GEpHEHHX TPUIOHOMETPHUHIX (YHKILIH).




[image: image61.jpg]Maemo TaKi BHIIamH.
1. arcsinx>a. Hpua<—% xe[-1;1]. lpua a%pom‘m HeMae. ['Ipu—§5a<§
x € (sina; 1].

2. arcsinx<a. Tlpu a>§ xe[-1; 1]. Tipn nS-—% posssaKin Hemae. [T

—§<as§ x € [-1;sin a).
3. arccos x> a. TIpu a > poss’sskis Hemae, npu a<Ox e [-1; 1], npu O<a<m,
x € [-1; cos a).
4. arccos x<a. Ilpn a <0 poss’asis Hemae, mpu a>m x € [-1; 1], mpu 0<as<7
xe€(cosa; 1].
n 3 A % n
5. arctg x> a. Ilpu a5~5 x€R; mpu az; PO3B’SI3KIB HeMaE; TIpH —5<a<5
x € (tga; ).
L x - x n
6. arctg x <a. Ilpu aaE xeR; upuas—i PO3B’A3KIB HEMAE, npu-;<n<—2—
x € (- tga).
7. arcctg x> a. IIpu a 2w po3s’sskis Hemae, npu a<0 xe R; npu 0<a<n
x € (- clg a).
8. arcctg x < a. Tlpi a < 0 poss s Hewae, npna > 7x € Ry ipu 0 <a < 7.x € (clg a; o).

M pukcan
1. Poas'smath HepiBsicTs 2arcsin (3x + 2) > %

’uuin(3x+2)>€ 3l'inuozaunmomlM-cuo;l<3x+ZSl i—%<xs~% .

2. Poss’saTh Hepisnicts 3arctg (2 — 4x) < %

‘arctg(Z-lx)<%. 3rifHo 3 BHNATKOM 6 MaEMO 2—4x<lg% g nnimmnf—_l—zg +

3. Posn’smaTH HepiBHICTS 2arccos x — arcsin x < 0.

* Bpaxosyious, mo minp-'zi—mx, Macwo. 2nrccns)w(§—mx:osx)<0, nm:usx<%.

3

llmi‘zﬁmoasunwcudnimeuocos%<x$lAﬁo SemsL Binnalinb:§<x51.'
4. Po3s’saT HepiaHicTs Jarctg (x — 2) - arcelg (x— 2) > 0.
* Bpaxosylo, 1o nmclga:%—mgﬂ. Maemo 3mg(x-z)A(%-mg(x—z))>o,

ang(.r~z)>.§. 3rimlmlunnamm$mmox~2>lg%i x>2+lg§ Binnosins: x>1+|g% .




[image: image62.jpg]5. Poss’sarw Hepimticrs arcsin (1- x) - 2arcsinx < ;

* Maeno o<§7mm(1f )+ 2arcsinx aGo

0<arceos(1-x)+2arcsinx. (1110.2)
O6ACTS BHIHATEHHA HEPIBHOCT IHAIIEMO i3 CHCTENH
-151-x51,
-1sx<1,

0<x<1. Tlpw x € (0; 1] oGuasa foganKss npasol wacTui HepibkocTi (F110.2) Zonamsi, oTke, te-
pibsicTs suKoyetses. Bianosine: x e (0; 1],
V ciIajHilMX BUTA/IKaX 3aCTOCOBYIOTh 3aralbHHH METOX O3B 3YBaHHA HEPIBHOCTEH.

Mpuxaax
6. Poss'maTs BepinRicTs 2arccos x > arcsin 2v.
* fix) = 2arccos x — arcsin 2¢ > 0. OBNACTS B3HANEHIS PyHKIi] THAKIEMO i3 CHCTEMH

ST S BERLT
{-1szst 2555 o769 [ 2';]'
Ia pissEs 2arceos x = arcsin 2x asaliemo nyi dymKnil; cos(2arccos ¥) = cos(arcsin 2x), 2%~

=Vi-4x?, ax' -4+ 1=1-4¢ x=0. Hepesipka e mignepmiye, mo x=0 € KOpeHeM pis-
s, Orae, Zana dyHKis e Mac Hynis. OCKLTLKH BOHA HerepepBia, To 3Gepirae sHaK Ha ACiH 06/~
cri pusmatenns; f0) = 2arceos 0 — arcsin 0 = 7 > 0; fx) > 0 Ha beifi oGNACTi BH3HAYCHAS.

Bianoniaw:x s[ﬁ; L} .

Bnpaeu

Posn'mam Hepinnocti

i a)st(dx-%) >V3; 6) slg(%—zx] <3;

s)ﬂg(lr-%] > r)25in(§—3x] <L

2.a) 2sin” x —sinx - 1> 0; 6)ctg’ x— Sctgx +4<0;
8)3cos” x— cos X~ 2 <0; 1) 2tg’x - Stgx +2>0.

3.2)sinx> cosx; 6)tgx <ctgx;

B)sinx <tgx; r)cosx >clgx.

4.2)sin (cos x) < 0; 6) sin (sinx) > 0;

8) 608 (c0s x) > 0; 1) cos (sin x) < 0.

sa);ia‘xn«‘x%; 6) sin5x+:m°x<%; B) sin'x+cnx'x<%.
6. 2) sin’ x - 3sin x cos x + 2c08> x < 0;

6) sin® x — sin 2x — 3cos x > 0.

7.a)sinx <sin 3x; 6)cosx +cos 3x > 0; B) 2sin 24 < 5(1 + cos x sin x).

8. -)2mcus(4x—l)<%; 6 3min(2-3x)>—2"-;
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8)3arctg(6x+1)<—; r)arccig(3-5x)>—.
)Barcig(6x +1) <2 r)arcetg(3-5x)>
9.2) In:cosx<§+2minx: 6) arcegtr < 2arctgy .

10.8) arsin11+x) < 5+ 2aresini; 6) arsinyx—1 +msini>§.

Jx
Biznosiai 10 Bipas
§1.3. 1) b apyriik; 2) 8 apyrii; 3) v nepumilt; 4) b Apyrii; 5) 8 nepuii; 6) » Apyrili; 7) b uernepril;
Bs i 6.1)52) )= D+HN<6=NHB LT Y, Y2 -3 ﬁ_
8 4 4 4
i

n %4. 8 f3-L 9. mM=1, m=-L;)M=1, m=—L; ) M=7, m=-1; )M =0, m=—4;
DM=2,m=-1; )M=-2,m=-4.

Jis 4 1 1
§2.1.0) cosa=-Y2, seca=-—, tga=—, clga=yI5, cosec=4; 6) ga=-,
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§ 1. Merox maremaTi<uoil inayKuii.
YncnoBa noc/i0BHICTs, i rpammns

1.1. B ocHoBi MeTOjly MaTeMaTHMHOI {HJYKIT NeXHTS Takuil mpuHImL [lesike TRep-
JDKEHHS! CTIPaBe/UIMBE NMPH Gy/lb-SKOMy HATYPATLHOMY 71, SKITO: 1) BOHO CIpaBe/THBe IPH
n=1,2) i3 CpaBe/THBOCTI 1(HON0 TBEP/DKEHHS TPH 1 = k BUILTHBAE HOTO CIpaBeUIMBICTL
mpun = k+ 1.

Hpusnnan
Tonectn, mo npn Gymi-sxomy 1€ N BHKOHY€TSCH pisicTs
i |+2+3+..v+n=L2+”—.

K (k+1)
*D)Tpu n=1 waewo 1=—=, wo cupascumso. 2) Hewal 142+ ..+ k = =1
Tomi 142+ +k+(k+l)=k(k2—+l)+k+l=w.mnnupmyl:mlcnun—

2

2 PR 1 :%n(u+l)(2n+l).

+1)Tlpu n=1 maemo 1’=%-1-2~3. mo cupasezmso. 2) Hexatt 12 +22 4.+ k%=

1
=—k(k+1)(2k+1), Toni 12427+ +k’4(kol)’:l—k(kwl)(lk+l)o(lr+l)1:

ol

=gk D@k + 6(k »1))~—(k+1)(u’¢ 7k~6}»—(k¢l)(kv2)(2kvl),

IO 3ABepHIYE 10BCHHS, *
3. Josecrn, wo npn e N T @ > — | suxonyersen nepisicms Bepuyri (1+a)" > 1+ na .
*1)Mpn n=1 waemo 1+a>1+a. mo cnpasewmno. 2)Hexaii (1+a)* 21+ ka, woni

(+a)**'2(1+ka)(1+a)=1+(k +1)a+ka® 21+ (k+1)a , mo savepmye nobenenms *
4. JlonecT epissicrs Komi
a+ay+.+a,
n

a,20, i=1,2,.n

* STKIO X0 OHe i3 WHCeN @ AOPIBHIOE HY!TIO, TO TipABA HACTHIA HEPIBHOCT AOPIBIIOE HYO i He-

pissicn, wukonyerscs, Baaxarmuemo, mo @, > 0. Hexai G, = §faja; . a, , G =a,.

Tlowiriwo, mo
G, mal G ml
ﬂ,.u=G:ff:G:=G,.['G—l] =G,.[l+[ G”—) .




