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Tema:

TpuroHomeTpuyeckmne ypaBHeHUs.
MeToabl peLlieHns TPUrOHOMETPUYECKNX
ypaBHEHUN.

Yuauwuecs ormKkHbI 0C80UMb MEOPEMUYECKYHO
yacme, ripucrame o0meemakl Ha 80rPOCkI U peuweHue
3ada4y, codepxxawuecs 8 rpakmu4yeckou Yacmu.

Buoeo onga yceBoeHust matepuana:
https://infourok.ru/videouroki/1191
https://infourok.ru/videouroki/1192
https://infourok.ru/videouroki/1193




TeopeTnyeckas YaCTb:
|_|p0‘-IVITaTb U NMOHATD.
BbloeneHHoe XUPHbIM LLPUEPTOM — BblyYUTb.

TpurosomerpuuyecKmue
YPaBHEHU A

Y paBHEHHE COS X = d

Hs onpejieIeHUusA KOCHHYyCa caeayer,
~1 <cos o < 1. Iloaromy ecau |a|> 1, To ypasHeHHe
cos X =a He umeer KopHei. Hanpumep, ypaBHeHHe

cos x =-1,5 He UMeeT KOpHEeH.

3anaua 1 Pemrures ypaBHeHHe CO8 X = %

» HanomeuM, 4TO COS X — abcomeca TOYKHM €AMHHUYHON
OKPYKHOCTH, MOJy4YeHHOH mosoporoM Toukm P (1; 0)
BOKPYr HayaJjla KOOpAMHAT Ha yroa x. Abcmucey,

1

PaBHYIO 3 HMeIOT JiBe TOYKM OKpykHOocTH M, u M,

1

YA (puc. 68). Tax xkak 5 = COS8 -g. To Touka M,

M, noayuyaercs us Touku P (1; 0) moBoporom

HA yron x,=§, a4 TAKXKe HA YIJB

Xy P(1:0) 1:
» x=—=+2nk,rae k=11, 12, ... . Touka M,
0 x, 1 x 3
2 noayuaercs u3 Todky P (1; 0) nosBoporom
s
M, HA YIrola X, = o a TakMXe Ha YIJbl

-§+2nk, rae k=1, %2, .... Hrak, Bce

1

KOPHHM YPaBHEHMSA COS X = 3 MOJKHO HaiiTy 1o Gopmy-

naMm x=§+2nk, x=—1:;-+21tk, k € Z. Bmecro aTtux

ABYX (opmys 00BIYHO HOJIB3YIOTCA OAHOM:

x=:l:-g-+21tk, keZ. <



3anaua 2 PemwuTr ypaBHeHMe c0S X = —%.

» Abcuuccy, paBHYO -%, UMEIOT JIBe TOUKH OKPYIKHO-

crtu M, u M, (puc. 69). Tak kak -% = COos 2?", TO YroJ
x, = 2?“, a MOTOMY YroJ X, = —%".

CaepoBaTesibHO, BCE KODHM YpPaBHEHHSA
cos X = -% MOKHO HAWUTH no ¢Qopmye

x=¢3§+2nk, keZ <

P(1;0) Takum obpasoM, Ka)aoe M3 ypaBHEHHU
v g cosx=% u cosx=-% umeer OeckoHeu-

HOe MHOKecTBO KopHeii. Ha orpeske [0; =]
KaykJ0e M3 9THX yPaBHEHHI MMEeT TOJBKO

OOMH KOpPEeHb: X, =~ — KOpDeHb ypaBHe-

HHUA COS X =% H X = %—;—t — KOpeHbL ypaB-

HCHHA COS X = -é. Yueno -g- Ha3bIBAKT APKKOCHHYCOM

qHeaa % H 3aMMCHLIBAIOT Arccos -;: B g; YHCII0 2?“ Ha-

3blBAKOT AaPKKOCHHYCOM YHCJIAa (-%) H 3aluchiBalOT

arccos ( —%) = 2?" Boob6me, ypaBHenue cos x =a,

rae -1 <a<1, uMeer Ha orpeske 0 < x €T TOMAB-
KO OoAMH KopeHb. Ecam a 2 0, 70 KOpeHb 3aKJIO4YEH

B HPOMEKYTKE [0; g], ecan a <0, TO B IPOMEKYT-

Ke (g, n]. ITOT KOpPEeHb Ha3bIBAIOT APKKOCUHYCOM

yucara a n obosnavalr arccos a (puc. 70).



arccos a arccos a
0<a<l1 -1<a<0

/¥(1;0) / P(1;0)
T \° ?

o B

Puc. 70 a) 6)

ApkkocuHycom uucyaa a € [-1; 1] HassiBaeTcsa Taxkoe
yueno o € [0; n], KOCMHyC KOTOpOro paBeH a:

« Ol

arccosa=0, ecan coso=a u 0sosm (1)
Hanpumep, arccos’/?g-=l;-, TaK Kak cos§=
0<Zg<n; arccos _J3 =X TaK

6 2 6

cosﬂt-=—i_:i M 0<-5—5<1t.

6 2
AHANIOrHYHO TOMY, KaK 9TO CAEJaHO IPH pPeleHuH
saza4y 1 m 2, MOKHO IOKA3aTh, YTO BCe KOPHM ypas-
HeHUA cos X =a, rae |a| <1, MOXHO HAXOAUTH MO
dbopmyae
x =tarccos a + 2nn, n € Z. (2)

U3 dopmyast (2) caeayer, 4TO KOPHHM YypaBHEHHSA
cosx=agq upu a=0, a=1, a =-1 MOXKHO HaAXOAHTH
no Gosee mpocTeiM GopMysaM:

cos x =0, x=—2'5+1m, nez, (4)
cosx=1, x=2nn, neZ, (5)
cosx=-1, x=n+2nn, ncZ. (6)
3anaua 5  Pemmts ypaBmenme cos > = —1.

» Ilo dopmyae (6) noayquaem §= n+2nn, n € Z, OTKy-

ja x=3n+6nn, ne Z. <



Y paBHEeHHe Sin x = d

3amaua 1

H3 onpenenenus cuHyca caeaver, uro —1 < sin o < 1.
IToaromy ecam |a| > 1, To ypaBHeHHe 8in x = a He HMe-
eT KopHeii. Hanpumep, ypaBHeHue sin x = 2 He UMeeT

KopHeii.

PewnTe ypasHenue sin x = %

HanomHEuM, 4TO Sin X — OpAMHATA TOUKH eAMHUYHOM
OKPYXHOCTH, noJyuennoil nmosoporom Touxku P (1; 0)
BOKPYr Havaja KoopaumHar Ha yroa x. Opaunary,

PaBHVYIO %, HMEIOT ABe TOYKH OKpyxHocTH M, m M,

(pue. 72). Tar xKak %= sin %, To Touka M, nmoayua-

Puc. 72

erca u3 toukm P (1; 0) moBoporoM Ha yroJ xl=%,
o A '*
P(1;
(1i0)

M,

Puc.73

a Takke Ha yIJbl x=§+21tk, rae k=11, 12, ....

Touxa M, nonyuaerca n3 touxku P (1; 0) nosoporom

Ha Yroa x, = -5—6'5, a TaKKe Ha yIJbl X = 5?” +2nk, T. e.

Ha YIJbl X = n—§+21tk, el 28, .60 0
Urak, Bce KOPHM ypaBHEHHA Sin x = % MOJKHO HAWTH

no gopmyaam x=§+2nk, x=n—%+2nk. kelZ.



IOt hopMyasl O0BEAMHAKTCA B OAHY:
x=(-1)" §+nn, neZ. (1)

B camom pesie, ecaim n — 4€THOE YHCJO, T. €. n = 2k,
T0 u3 dopmynsl (1) monyuaem x=%+2nk, a ecau
n — HeuYéTHoe uyucyao, T.e. n=2k + 1, To us dop-
Myasl (1) monyuaem x = 1 — % + 2 k.

~ Orger x=(-l)"-§+un, neZ <

Samava 2 Pemuts ypaBHeHHe s8in x = —%.

» Opausary, paBHYIO — %, MMEIOT JIBe TOYKH eJMHHYHOM

okpyxmocrs M, u M, (puc.73), rge x,=-X,

6
Xy, == 5?. CrneposarenbHO, BCe KOPHH YpaBHEHUSA
sin x = —% MOXHO HaiTH no (opmynam
x= -2+ 21k, x=-%"+2nk, keZ.
Iru hopmyasl 06bEAHHAITCA B OAHY:
x=(—l)”(-%)+nn, neZ. (2)

B camom gmexne, ecam n = 2k, To no dopmyne (2) no-
Jay4aeM x = -§+2nk, a ecam n =2k — 1, To mo dop-

myJe (2) Haxoaum x = —% + 21k.

e x=(-1)" (-%)+nn, nez. <



Apkcunycom uyucaa a € [-1; 1] HasmiBaerca Taxoe

YUCIO O € —-g-; g , CHHYC KOTODOrO DaBeH a:

arcsina=0q, ecam sino=a u -~ <o < =X, (3)

2
Hanpumep, arcsin i& =§, TAK Kak sin % = %
m -J<T<7; arcsin 43 =-X  rtak kKak
2 4 2 2 3
Sin(—£)=—‘/_§.u_£€_£<£.
3 2 2 3 2

AHaNOrMYHO TOMY, KaK 3TO CAENAHO IIPH pelIeHUuH
daza4y 1 u 2, MOXKHO IOKa3aTh, YTO KOPHHM ypaBHE-
HEuA sin x = a, rae |a| € 1, supaxaloress dopmynoit

x=(-1)"arcsina+nn,nc Z. (4)

3agmaga 3 PemuTs ypaBHeHMe sin x = -25

» ITo dopmyne (4) maxommm x = (=1)" arcsin% + mn,
nelZ. <
YA o .
3HaueHue arcsin s MOXHO NPHOIMIKEH-
/' M HO HaMTH U3 PUCYHKA 75, UBMepAss yroJ

POM TpaHCOHOPTHPOM.

P(1;0) OHAYEHHMA ADKCHHYCA MOMKHO HAXOAMTH
» ¢ NOMONIBIO CHeNUaJbHBIX Tabauy MaH

MUKpOKanskyasaTOpa. Hanpumep, 3Haue-

[

ol Wine

Hue arcsin% MOXHO BbIYHMCJIMTH HA MHK-

POKANBKYIAATODE:

Puc. 75 arcsin % = (,73.



3amaua 5

Ormerum, uro u3 dopmyant (4) caeayer, 4TO KOPHH
ypaBHeHus sin x =anpua=0, a=1, a =-1 MmoxHO
HaxoauTs no OGosiee mpocTeIM opmysiaMm:

sinx=0, x=nn, neZ, (6)
sinx=1, x=12t-+21m, nelZz, (7)
sin x =-1, x=—-’2t—+21tu, neZ. (8)

Pemuts ypaBeenwe sin 2x = 1.
ITo dopmyne (7) umeem 2x = §+2nn, ne€Z, orkyaa

x=%+1tn, neZ. <



[MpakTnyeckas yacTb.

Pemurs ypaBHenue (871—573).

971 1) cosx=%; 2) cosx=——‘/2—§; 3) cosx=—%.
872 1) cosx= -f-:— 2) cos x =-0,3; 3) cos x =— i;i
573 1) cos 4x = 1; 2) cos 2x =-1; 3) V2 cos f =-1;

4) 2cos§=\/§; 5) cos (x+§)=0; 6) cos (2x— i‘—)=0.

Pemnts ypaBrenue (589—592).

589 1) sinx=§; 2) sin x £ 3) sin x = -,
2 V2
590 l)sinx=%; 2) sinx=-%; 3) sinx=%.

591 1) sin3x=1; 2) sin2x=-1; 3) Jisin§=-1;

4) 231n§=~/§; 5) sin(x+?)=o; 6) sin(2x+-;5)=0.



