[image: image1.png]154. IIpocreiinue TPUTOHOMETPHUECKHE YypaBHe-
HuA. YpaBHeHuUe sin x = a, rae |a| < 1, nmeet 6ecKoHed-

HO MHOro KopHei. Hanmpumep, ypaBHEHHUIO Sin X =

DN | =

YZOBJIETBOPAIOT CJEAYIONME 3HAUEHUA: X1 = g, X9

5% T T 5%

==,X3== T 27, x4= = — 2, X5= — + 2T, Xg =
6°'"3 6 4 6 5 6 6
5%

=% 2n u 1. x. O6Ias popmyJia, 10 KOTOPOM HAXOLAT
BCe KOPHHU ypaBHeHHs sin x = a, rze |a| < 1, Takosa:
= (—1)" arcsin a + 7n. (1)

3mech n MOKET IPHMHUMATL JIIOOBIEe IleJible 3Haue-
HUsI, KaXXJIOMY M3 HHMX COOTBETCTBYET OIIpeneJIeHHBINI
KOPeHb ypaBHEHUs; B 3Toi (popmyJse (paBHO KaK U B
IPpyrux (opMyJax, II0 KOTOPBIM PeIIaloTCsI IPOCTeH-
IIe TPUTOHOMETPHUECKNE YPABHEHUA) n Ha3bIBAIOT
napamempom. 3alInuchIBaIOT OOBIYHO 71 € Z, IOTUYEPKU-
Bas TeM caMbIM, UTO IIapaMeTp 7 MOKeT NPHHHMATh
JIIOOBIe IleJible 3HAUEHU .

PemieHnus ypaBHeHUA oS X = a, rAe |a| < 1, Haxogar
10 popMy.Jie

x =T arccosa +2nn,ncZ. (2)
YpaBHeHUe tg X = a peniaerca no (popmy.Je
= arctga +mn,ncZ, (3)
a ypaBHeHme ctg x = a — 1o (popmy.Je

= arccetga +n,ncZ. (4)
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IIpumep 1. PemuTrs ypaBHEHUE SIn X =

P en1 e uue. Ilo popmyse (1) umeem

x =(—1)" arcsin % +nn,neZ.

=T — nm
5 (cm. m. 106), To x = (—1) 5

DO =

Tark Kag arcsin

+ nn, n € Z.
IIpuMmep 2.Pemuts ypaBHeHHE COS 3x = —

olis

Penten me. BocrionnzoBaBmucek (popmyoi (2),

IIOJIYUNM

3x = T arccos (— %) +2nn, n € Z.

Tax kak arccos (— %) =TT — arccos [ =1 — g = %’t

(cm. m. 107), To mosmyuaem
3x = i%’t + 2nn,

+T 200 cg,

X =
4 3

IIpumep 3. Pemiurh ypaBHeHue tg 5 = 2.

P e 1 e H 1 e. Bocmosib3oBaBmIucsk popmy.ioii (3), mo-

JIYIM
X _
7 arctg 2 + nn,

OTKYJZa HaXOOMNM
x=2arctg 2+ 2nn,ncZ.




[image: image3.png]3aMeTHM, YTO B HEKOTOPBIX CIyUadX YI0oOHee IMOJIb-
30BaThCA YaCTHBIMHU (pOpMyJIaMu:

1) sin x = 0; x = nn. 5)cos x =1; x = 27nn.
6)cosx=-1;
x =T+ 2nn.

: 7)) tg x=0; x = nn.
= —]° =—E ’
3)sinx =-1; x 5 + 271n. 8) ctg x = 0

2)sinx=1;x=g+2nn.

T
4)cosx=0;x=g+nn. x=3 Tnn,

Bo Bcex opmysax n — J1r000€ I1eJI0€ YHCJIO.

155. MeToansl pellleHMsS TPUTOHOMETPHUYECKHX
YPaBHEHHUM.

NMmeroTcs 1Ba OCHOBHBIX METOZa PellleHu s TPUT'OHO-
METPUUECKNX YPABHEHUN:

1) meTox pas3oKeHusI Ha MHOXKUTEJIH;

2) MeTOJ BBeJleH1U s HOBOI IIepeMeHHO}.

IIpumep 1. Pemuts ypaBHEHUE

2y =1.

sin 5x + sin x + 2sin

Pem1enue. Ileperecem 1 B jieBy10 4acTh M, BBIIIOJI-

HUB IIpeoOpa3oBaHMs JIEBOM YacTH, PA3JIOKHMM ee Ha
MHOKHNTEJN.

ITpumMeHuM K sin dx + sin x popMyJ1y AJIS CYMMBI CH-

HycoB (cMm. 1. 130) u Bocmosib3yeMcs TeM, UTO 2 sin? x =

=1 —cos 2x (cMm. 1. 129). Torga ypaBHeHUuE IPUMET B
2 sin 3x cos 2x + (1 — cos 2x) — 1 = 0 u gajee cos 2x X
X (2 sin 3x — 1) = 0. Tenepsb 3as1aua cBeJIaCh K PENIEHUIO
COBOKYITHOCTU ypaBHeHU cos 2x =0; 2sin 3x— 1 =0.

N3 ypaBHeHud cos 2x = 0 Haxomgum 2x = g +71n, T. e.

_|_7tn

T
x=_ _’nEZo
4 2




[image: image4.png]N3 ypaBHenusa 2 sin 3x — 1 = 0 HaxoauM sin 3x =

DN | =

u pajiee

3x = (—1)k arcsin % + Tk,
8x = (- 1)’“6‘3 + Tk,

x=(- 1)k£+_ kcZ.

TaxuMm oOpasoM, pellleHHs 3aJaHHOI'O YPaBHEHUA
TAKOBBI:

T, TN k n
X 1 5 x=(-1) 3 ,necZlZ,kecl.
IIpumep 2. Pemmuth ypaBHeHHUE

2 cos? x + 14 cos x = 3 sin? x.

2 2

Pemenwue. Tak kak sin“ x =1 — cos® x, ypaBHeHUe
MOJKHO IIepenucaTh cjaeqyIoIuM o0pa3oMm:

200s2x+14cosx—3(1—cos2x)=0

I/Ip;aJIee5cos2x+14cosx—3=O.
ITos0:%uB cOs X = y, HOJYyYUM KBaJpPaTHOE ypaBHeE-

HUE 5y2 + 14y — 3 = 0. Pemus aTo ypaBHeHUe, IOJY-

UM Y11= % , Yo = —3. 3HAUuUT, IubO COS X = % , OTKyZa

1
HaAXOOIUM X = T arccos = + 21mn, aubdo cos x = -3 —
5TO ypaBHeHNe He UMeeT pellleHnii, Tak Kak |cos x| < 1

OTBeT:x=iarccos% + 2nn, n € Z.




[image: image5.png]156. OmHOopomHBIe TPHUIOHOMETPHYECKHE YypaBHe-
HUA. OOHOPOOHBIMU MPUZOHOMEMPUULECKUMU YpasHe-
HUAMU Ha3LIBAIOT YPaBHEHUA BUAA

asinx+bcosx=0
(omHOPOAHOE yYpaBHEHUE 1-i1 cTeneHn),

asinzx+bsinxcosx+ccos2x=0

(omHOpPOAHOE YpaBHEHUE 2-11 CTEIIeHHU).
Paccmorpum cayuaii, korga a # 0. Pasgenrum obe

YACTH IIePBOTr0 YPaBHEHMS Ha COS X, a 00e YacTHh BTOPO-

'O YpaBHEHHUS Ha cos® x. B pe3yJIbTaTe IIOJYUYHUM CJie-

IyIoNiye ypaBHeHHusd, ajredpamidecKyue OTHOCHTEIBHO
tg x, a moToMy pelnraeMble IIOACTAHOBKOM tg x = y:

atgx+b=0,

atg2x+btgx+c=0.
IIpu a # 0 ogHOPOAHOMY YPaBHEHUIO HE YJIOBJIETBO-
PSAIOT Te 3HaUeHUus X, IIpu KOoTophIx cos x = 0. IToaTomy

IeJieHue Ha cos X (mju cos? x) obenx yacTeil OTHOPO/I-
HOI'0O YpaBHeHUA B caydae a # 0 He IpUBOAUT K IIOTEpPE
KOpPHEeH.

IIpumep 1. Pemuts ypaBHEHUE

8sin x— T7cosx=0.

P e 11 e H 1 e. Paznesnns obe uacTu ypaBHEHUS IIO-
4JIEHHO Ha cos X, moanyuuM 8 tg x — 7 = 0. [lanee umeeM

tg x = =, oTKyZa

0 o BN

x = arctg g +7nn,ncZ.
IIpumep 2. Pemmuts ypaBHEeHUE

2

sin? x + 2 sin x cos x — 8 cos? x = 0.




[image: image6.png]P e 1 e H u e. PaznesuB o0e yacTu 3TOro OJHOPO/I-
HOT'O YPABHEHHUS BTOPOH CTEIEHH HA COS® X, MOJYUUM
tg2 x+ 2tg x —3=0. [lanee moygoxkuM u = tg x, Torma
IIPUXOAUM K KBaJPaTHOMY YPaBHEHUIO

u?+2u-3=0, oTkyna u1=-3,ug=1.

PemniuB COBOKYIITHOCTL ypaBHeHuM tg x = —3, tg x =
= 1, moxyumm

x = arctg (-3) + nk; x=§ +nn,kcZ,necZ.
IIpumep 3. Pemmuth ypaBHEHHUE
5 sin? x + Jg sin x cos x + 6 cos® x = 5.
Pemnrenmne.

5sin®x+ /8 sinxcosx+6cos?x=5 (sin2 x + cos? x);

2 x=0. (1)

B monyyeHHOM ypaBHEHMU OTCYTCTBYET UJIeH BHJA
2

/8 sin x cos x + cos

x, T. e. a=0. 3gech neJuTh 00€ YacTu ypaBHe-

HUA HAa COS2 X HeJb3s, TAK KaK Te 3HAUeHHUS X, IIpU KO-

TOPBIX cos? x = 0, ymoByaeTBopsOT ypaBHeHuIO (1), a mmo-

TOMY JeJIEHuEe Ha cos? x IIPUBEAET K IOoTepe KopHew. 11o-

CTYIIMM HMHaue: Pa3jIOKUB JEBYIO UacTh ypaBHeHuA (1)

a sin

Ha MHOKUTEIHN, IoayduM cos x (/3 sin x + cos x) = 0.

Teneps 3aaya CBOANUTCA K PEHIEHNIO0 COBOKYIITHOCTH
ypaBHEHUM

cosx=0; /3 sinx+cosx=0. (2)
N3 nepBoro ypaBHeHHS COBOKYHHOCTH (2) HaXo-

IUM X = g + 1k, kB € Z. Pa3znenuB 006e 4acTu OLHOPOL-




[image: image7.png]HOT'O YPABHEHUSA IePBOii cTemeHn /3 sin x + cos x = 0

HA COS X, MOJIYIUM A/3 tgx+1=0, orkyza

1 1
tgx=——, x=arctg|——| +7n,
5 %
x=—76'_' +mn,ne€Z.

HNrak, mojaydaeM JBe CEPUU PEIIEHNH:

X = g' + 1k, x=—g +nn,ke€EZ,nc”Z.

157%. YauBepcaabHad MOJICTAHOBKA (I TPUTOHO-
MeTpuuecKux ypasHenuun). Ecau x #  + 2nn, To cupa-
BeIJINBEI CJEIYIOIMEe TOMKIeCTBA:

1-tg2% 2tg
COS X = x; sin x = pl (1)
2X 2X
1+tg 5 1+tg 2
B camom neute,
sinzg
x L x
1-tg22 cos? =
2 _ 2=coszg—c—s1n2’—c=cosx,
1+tg2Z 1 2 :
2 2X
cosé=
2
sin =
2 .
x X
2tg= cos=
2 __ 2 — 2sin £ cos £ =sin x.
1+tg2% 1 2
2 2X
cos4=




[image: image8.png]Nraxk, sin x u cos x (a 3mauur, u tg x, u ctg x) pa-

x
IIMOHAJBHO BLIPAXKAIOTCA ueped u = tg 5+ 1O2TOMY

IIOJICTAHOBKY tg %C = u Ha3bIBAIOT YHUBEPCAJbHOIL.

Ona mMokeT OBITH MCIIOJb30BaHa B YPaBHEHUAX BUIA
R (sin x; cos x) = 0, rae R (sin x; cos x) — panuoHaJIb-
HO€ BBIPaKE€HMNe OTHOCUTEJBHO Sin X 1 COoS X.

IIocKOJIBKY MCIOJIB30BaHNE YHUBEPCAJIBHOM IIOJ-
CTAHOBKHU BO3MOKHO JIMIIBb IIPpH X # T + 27n, HYXHO
IIPOBEPATH, HE SBJAIOTCA JX UMCJA BUJIAa X = 7T + 271n
peIeHnAMY 3aJJaHHOIO YPaBHEHMA.

IIpumep 1. Pemmuts ypaBHEHUE

3sinx+4cosx=2>5.

P e m e H u e. BeIpasduB sin x u cos x uepe3s tg %C I10

¢opmysiam (1) u BBeass HOBYIO IIepEMEHHYIO tg %C = u,

IIPHUIEM K PallMOHAJIbHOMY YVPaBHEHHIO

g._2u 4 g4.1-u®_g

1+ u? 1+ u?
PemuB 310 ypaBHeHHe, IMOJYUUM U = % 3 ypaBHe-
Hudg tg x_1 HaXO0AuM
2 3

%C =arctg% + nn, T. e.x=2arctg% +2nn,ncZ.

IIpoBepkoii yOe:xkgaeMcs, UTO 3HAUEHUA X = T + 27n

HE YAOBJETBOPAIOT 3aJaHHOMY YPaBHEHUIO.

OTBeT:x=2arctg% +2nn, n <€ Z.




[image: image9.png]IIpumep 2. Pemiutrh ypaBHEHUE

3sin2x+cos2x+1=0.

P e m1 e H 1 e. BocrmosipdyeMcsi yHUBEPCAJIbLHOM IO -
CTaHOBKOM. Bripa3uB sin 2x m cos 2x uepe3 tg x u
BBeJs1 HOBYIO IIepeMeHHVIO tg x = u, IMOJyUMM palu-
OHaJIbHOE YpaBHEHUE

2
6u | 1-u® 4,
1+u2 1+u?

OoTKyAa u = —= . I3 ypaBHeHHuda tg x = —% HaXOAUM

QO

x = arctg (—%) +nk,REZ.
Hy:xHO eIlle IpoBEpPUTh, HEe YAOBJIETBOPSAIOT JIN 3a-
IaHHOMY ypaBHEHMIO Te 3HaAueHHA X, IPU KOTOPBIX

2x =T + 21nn, T. e. 3HaUCHUA X = g + mn. IlogcraBuB

g + Ttn BMecTO X B BeIpaskeHue 3 sin 2x + cos 2x + 1,

IOJIYUNM
3sin (Tt + 2nn) + cos (T + 2nn) + 1=
=3sinm+cosn+1=3-0-1+1=0.

Taxum o6paszoM, 3HAUEHU A g + Tn ABJISIIOTCS pelIe-

HUSAMHU 3aaHHOT'O0 YPaBHEHU .

OTBeT:x=arctg(— %) +nk; x=

necZz.

158%. MeTox BBegeHHMS BCIIOMOTIaTEJbHOTO apry-
MeHTa (JIf TPUTOHOMETPUUYECKHUX ypaBHeHMIl). UHOr-
Ia TpHU PeHIeHNU TPUTOHOMETPUUYECKUX YypPaBHEHUMN




[image: image10.png]OKAa3bIBaeTCA IIOJIE3HLIM 3aMEHUTH BRIPAXXEHUE d COS X +

+ b sin x Ha A sin (x + @), rme A = Ja? + b2, sin ¢ =

— a , COS @ = b (cm. . 132). B aTom cay-

Ja? + b2 Ja? + b2

Jae () Ha3bIBAIOT 86CnomozamejibHvlm apeYymernimom.

IIpumep 1. Pemutrs ypaBHEHUE
8cosx+15sinx=17.
P e m e H u e. PazmenuB obe yuacTu ypaBHEeHHS Ha
J82 + 152 = 17, moayuum
8 15

1—7005x+1—7sinx=1. (1)
82 15\2 _
Tark Kak 17 + 17) = 1, cymecTByeT Taroe Q,

qTo % = sin ¢ u i—? = cos (. Ilepenuriirem ypaBHeHUE
(1) B Bugme

sin@cos x +sinxcos¢p=1.
Ho sin @ cos x + sin x cos ¢ = sin (x + @). 3Hauwur,

sin (x + @) =1, oTKyza x =g’ + 2ntn — @. Tar Kar ¢ =

= arcsin % , TIOJIydaeM cJIeAyiolliie pelleHus 3aaH-

HOT'0O YPaBHEHUI:

n
2

X = = —arcsin % +2nn, n€ 4.

IIpumep 2. Pemiuth ypaBHEHUE

Dsinx—12cosx+13sin3x=0.




[image: image11.png]PemnrteHduue. Umeem:

J52+122( 2 sin x — —12 COS x) =
J52 + 122 M52+ 122
= —13 sin 3x,
1—53 sin x — % Ccos X = —Sin 3x.

Ilonarasa % = Ccos @, % = sin @, MIOJYYUM

sin x cos () — cos x sin (¢ = —sin 3x

n gajiee

sin (x — @) + sin 3x = 0; 2sin (Zx — g) coSs (x + g) = 0.

PeninB COBOKYIHOCTHL YPaBHEHUH Sin (Zx — g) = 0;

cos(x+g)=0,nonyth =£ —,x=

Y4Ts, 4TO () = arccos % , IoJIyuaeM

1 1 5

— — — — —

1 13 5 , X 2—2arccos 13 + 1k,
€




