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Tpuronomerpunieckne ypaBuenus. 1

B jamnOll cTarhe paccMaTpUBAIOTCS CAMbIE MPOCThIE BHUJIbI TPUTOHOMETPUYECKUX ypaBHeHuit. Me-
TOJBI PEIIeHUsT TAKUX YPABHEHUN CTAHIAPTHBI U COCTABJISIOT HEOOXOAMMBI MUHUMYM 3HAHUN 110
TPUTOHOMETPUIECKUM yYPABHEHUSIM.

Bagaga Cl ma EI'D mo maremarnke B HacTOsAIIee BPeMs COIEPKUT TPUTOHOMETPUYIECKUE yPaB-
HEHUd, JIUId PeIIeHnusT KOTOPBIX JOCTaTOYHO YIIOMSIHYTBIX BBIIIE CTAHIAPTHLIX mporeayp. [loaromy
MaTepuaJia JJaHHOW CTATbU JOCTATOYHO i TOro, 4rodnl Ha EI'D crnpasuthes c 3amadeit Cl.

Omako B 3aja4e Cl Tpebyercst HeUTO OOJIbINEE, T€M IIPOCTO PENIUTh TPUTOHOMETPUIECKOE YPaB-
nenne. Hampumep, Ha EI'9-2010 myxHO ObLIO pemuth cuctemy ypashenuit, a B 2011 u 2012 romax
TpebOBaIOCh TPOU3BECTH OTOOD PeNTeHnii B COOTBETCTBAN C HEKOTOPBIMU YCJIOBUAME. 3aJ1a"1 Peaib-
Hbix BapuanToB EI'D Mbr pazbepém B cireayiomeii cratbe «3ajada Cl na EI'D o maremarnkes.

A HauyHEM MBI UMEHHO C OOIIMX M CTAHJIAPTHBLIX METOJOB pEIleHHs TPUIOHOMETPUYECKUX yPaB-
Henuit. Bojiee C/I0KHBIM BHJIAM TPUTOHOMETPUYECKUX YPABHEHUM, JJIsI PEIIeHUs] KOTOPBHIX HYKHBI
OoJ1ee MBOMPEHHBIE METOIbI, OY/IET TOCBAIIEHA CTaThsl « [ pUTOHOMETPUIECKIE YPABHEHUST. 2.

Pa3zjoxxeHue JieBoit 9yacT Ha MHOXKUTEJIN

[IpesrtoioKumM, 9TO B IIPaBoOil YacTU ypaBHEHUsI CTOUT HYJIb, & JIEBYIO YaCTh YVAAETCsS PA3/I0yKUTh Ha
MHOXKUTe M. Torja pernienne ypaBHeHUd YIPOIIAETCs: €C/IU IPOU3BEICHIEe PABHO HYJIIO, TO XOTs Obl
OJIMH M3 MHOXKUTEJICH paBeH HYJII0, U Mbl OCJIEIOBATEIILHO PACCMATPUBAEM CIIyYal PABEHCTBa HYJIIO
KaKJI0T0 U3 MHOXKUTeJIE.

Bagada 1. Pemuth ypasuenue: 2 cos? x + cosz = 0.

Pewenue. BolHOCHM €OS T 38 CKOOKU:
cosz(2cosx + 1) = 0.

[IpousBesienne aByX MHOXKUTEIEH PaBHO HYJIIO — 3HAYUT, XOTd ObI OJMH M3 HUX PABEH HYJIIO.
[TepBorit cay4daii:
T
coszx =0 & x:§+7m (n €Z).
Bropoii ciryuaii:

1 2
2cosz+1=0 & COST = —7 & x:j:g—l—%m (n €Z).

27
3

Bamaga 2. sin2z = 3sinz.

Omeem: g +7mn, £— +27n, n € Z.

Pewenue. IlepenuieM 3T0 ypaBHEHHUE, BOCIIOIH30BABIIUCH (POPMYJION CUHYCA JIBOWHOIO yIJIA:
2sinx cosx = 3sin .

Ouenb pacupocTpaHéHHasi OMMOKA B TAKUX CHUTYAIlMSAX: «COKpaTuM Ha sinzs. IlocTymms rtax,
MBI IOTE€pPsieM YacTh PeIIeHnil — a MMEHHO, Te 3HadeHusi r, JJjisd KoTopbiX sinx = 0. Mbr Oyaem
JIeiCTBOBATH IIPABUJIBHO: IIEPEHECEM BCE B OJHY YaCTh U BbIHECEM OOIIUIl MHOXKUTEJIb 38 CKOOKH:

2sinzcosx — 3sinz =0 & sinz(2cosx — 3) = 0.
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[lepBbrit cyyaii:
sine =0 < z=7mn (ne€Z).

Bropoit ciyuaii:

2cosx—3:O<:>cosx:g.

3/1ech perienuit HeT: Be/lb % > 1, a KOCUHYC HE MOXKET IPUHUMATH 3HAYCHUT, OOIBIINX € IUHUIIDI.

Omeem: mn, n € Z.

Bagada 3. Pemuth ypasuenue: sin 2z = 2 cos? .

Pewenue. Haunnaem Tax ke, Kak U B IPEJIbIIYINEH 3a/1a4€:
2sinzcosx = 2cos’r < 2sinzcosz — 2cos’w =0 < 2cosz(sine — cosz) = 0.

[lepBbrit cay4daii:
T
cosz =0 & z=g5tmn (neZ).
Bropoii ciyuaii:
sinx — cosx = 0. (1)
Kak Tyt geiicrBoBars? MoKHO NPHMEHNTH JiBa PasHbIX criocoba. Mbl omumiem o0ba, a BBl YK

BBIOUpaiiTe, Kakoit BaM OOJIbIIIE TI0 JIyIIIE.

1. Ilepermmenm (1) B Bue:
sinx = cos .

Tenepb xoTesI0Ch OBI TOJEUTD HA COS T, HO UMEETCA OJIHa HEIPUATHOCTD: Be/Ib KOCUHYC MOXKET
obpariarbed B HYJIb. [loaToMy HeobOxomMa cjieyiomas OrOBOPKA.

Ecau cosx = 0, mo 6 cuay ypasnenus umeem maxotce sinx = 0. Ho amo npomusopevum oc-
HOGHOMY MPULOHOMEMPUNECKOMY Modtcdecmey sin x + cos? x = 1, coeaacho Komopomy cumyc
U KOCUHYC He MO2YM 00paULGMBCA 6 HYAb 00HOBPEMEHHO. SHAUUM, 0Af 1100020 peulerus 0am-
HO20 YPABHEHUA BVINOAHEHO HEPABEHCME0 coS T # 0, u nomomy o0be 4acmu YpasHEHUA MOACHO
paszdesumsv Ha COS T .

Jesst Ha cosx # 0, mojrydaeM ypaBHEHEE
tgr =1,

peleHnsi KOTOporo JarTces (hopMyJIoit:

x:%—kﬂn (neZ).

SaMeTuM, 9TO OIMUCAHHBIM CIIOCOOOM peIraeTcs JI00e YpaBHEHHEe BUIA
asinx +bcosx =0

(c menyseBbiME a 1 b). CJies1aB OrOBOPKY, JIJINM 00€ 9aCTU HA COS T U MIPUXOJUM K IIPOCTEHIIIEMY
YypaBHEHUIO Jj14d tg T.

V2

2. YMmHOXKEM 00¢ gacTu ypasHenus (1) Ha -

V2 V2

—sinx — TCOSSL’ =0.

2



MuoxKuTe b B IepBOM CJTaraeMoM 3alluileM Kak COS 7, a BO BTOPOM CJIaraeMOM — Kak Sin 7:

. T 2T 0
sinx cos — — cosxsin — =
4 4
D10 opMysia cuHyca PA3HOCTH:
T
sin(x——) =0.
(=-3)
Orcrona:
T T
T =T m:Z—Hm (n € Z).

Kak BujguTe, B 1iepBoM criocobe MeHbIrie (popmyJi, HO 3aTO HAJO IUCATh OrOBOPKY. Bo BTOpOM
criocobe 60oJ1bITIe (DOPMYJI, HO 3aTO KPOME HUX MOYKHO HUYETrO OOJIbIE HE MUCATH — TOJIBKO IEMNOYKa
npeobpazoBaHuil APYT 3a JApyroM, u Bcé. Tak 9To, MoBTOpPsieM, BHIOOP 3a BaMHU.

™ T
Omeem: — +7mn, — +mn, n € Z.

2 4
Bamaua 4. Pemurs ypaBuenune: sin 2x + 2sinx — \/3 cosT = \/§

Pewenue. PackiapiBaeM crHyC JIBOHOTO yIula W MEPEHOCHM BCE B OJHY YaCTh:

2sinxcosx + 2sinx — \/gcosx — \/§: 0.

['pynmnupyem nepBoe cjiaraemMoe co BTOPBIM, TPEThe ¢ YeTBEPTHIM:

2sin z(cosx + 1) — v3(cosz 4 1) = 0.
BroiocuMm 3a cKOOKM 0OINI MHOXKHUTEIL COST + 1:

(cosx + 1) <ZSinx— \/§) = 0.

[lepBbrit cyydaii:

cost+1=0< cosx=—-1 <& x=n+2mn (ne€Z).

Bropoii ciryuaii:
3 2
2sinz —V3=0 < sinm:\/?— @ng—k%m I x:§+27m (n€Z).

2
Omeem: m+ 2mn, © = g +2mn, r = ?ﬂ + 2mn, n € Z.

ypaBHeHI/Iﬂ, CBO/sdmmmecd K KBaJApaTHbIM

B psne ciaydaeB TpUroHOMETPUYECKOE YpPaBHEHHE MOXKHO IPeoOpa30oBaTh TaK, YTO OHO OKAXKETCs
KBaIPATHBIM OTHOCUTEIHHO HEKOTOPOH TPUTOHOMETPUYECKON (DYHKITHH.

Bagaua 5. Pemurs ypasnenne: 2sinz + 3sing — 2 = 0.
Pewenue. D10 ypaBHeHUE ABJISETCA KBaPATHBIM OTHOCUTEIbHO sinx. [lemaem 3ameny t = sinx u

IIoJIydaeM KBaJdpaTHOE yYpaBHEHHE OTHOCUTEJIbHO t:

2% + 3t —2=0.

Permrag €ro, HaxoJImumMm:
tQ - —2



Terreps obparHast 3aMeHa:

1 5
sinx:§©x2g+27rn nin xz%—i—%m (n €Z);

sinx = —2 = pelleHuil HeT.

5
Omeem: % + 27mn, % +27n, n € Z.

Bagada 6. Pemmts ypasuenne: 6sin 2z — cosz — 4 = 0.

Pewenue. Bpr&}KaeM Sin2 I U3 OCHOBHOI'O TPUI'OHOMETPUYIECKOI'O TOXKIECTBA: SiIl2 r=1-— COS2 T, 1

IIOJCTaBJ/IAEM B YPpaBHEHHE!:
6(1 — cos®x) — cosz — 4 = 0.

PaCKprBaH CKOOKU U IIPpUBOALA 1'IO,ILO6HI)I€:7 IIoJIydaeM:

6cos’x + cosx —2 = 0.

Hestaem 3aMeny t = cos x:

6t>+t—2=0.

Kopuu nosryyenHoro KBajpaTHoOro ypaBHEHUS:
nel o2
2 3

ObpaTHas 3ameHa:
1 s
COST =5 & x:j:§+27m (n € Z),

2 2
cosr = —3 & o = Farccos (—§> +2mn  (n€Z).

2
Omeem: j:g + 27n, + arccos (_§) +27n, n € Z.

Bamaua 7. Pemurs ypapaenue: cos2x + 10sinxz — 9 = 0.

Pewenue. 3pech nHam HyKHa (hopMyJia KOCHHYCa IBOMHOTO yIjla — Ta, KOTOpas «9epe3 CUHYC»:
cos2r =1 — 2sin’z.
[ToscraBisiem B ypaBHEHUE:

1 —2sin?z + 10sinz — 9 =0,

OTKY/Ia
sin?z — 5sinz +4 = 0.

3/1eCch U HUYKe MBI y2Ke He OyJIeM M0JIpOOHO PACIUCHIBATD 3JIEMEHTAPHBII IIar ¢ 3aMeHO 1 00paT-
HOIl 3aMeHnoil. Permas coorBeTcTBYIOIEE KBa/IpATHOE YPABHEHUE, TTIOJIYYIM:

sinx =1 (:):E:g—k%m (n € Z);

sinx = 4 = perenunii HeT.

Omeem: g +2mn, n € Z.



Banaua 8. Pemuts ypasuenne: 3 cos2x — 8cosx + 5 = 0.
Pewenue. 3nech monanoburcs japyras (opmysia KOCHHYCa JIBOWHOTO yIjla — Ta, KOTOpas <«depe3

KOCHHYC» :
cos2x = 2cos’z — 1.

[Toacrapisiem eé B ypaBHeHHUe:
3(2cos?z — 1) — 8cosz + 5 = 0.
ITocste npeobpa3oBaHuil Oy IaeM:
3cos’x —4dcosw +1=0.
Pemraem KBaJIpaTHOE ypaBHEHUE U HAXOJMM:
cosr =1« x=2mn (ne€Z);

1 1
COST =g & T = j:arccos§+27m (n €Z).

1
Omeem: 2mn, + arccos 3 +2mn, n € Z.

Bagaua 9. Pemmurs ypasnenme: cos 2z + 10 cos? x + 5sina = 9.

Pewenue. 31ech MbI KOMOMHUPYEM TPEOOPA30BAHNS, UCIIO/IB30BAHHBIE BBIIIE: HYKHYIO (DOPMYITY JI/Ist
KOCHHYyCa JIBOIHOrO yriia (B JAHHOM CJIydae «depe3 CHHYC») U OCHOBHOE TPUTOHOMETPHYECKOE TOXK-

JIECTBO.
1 —2sin®x + 10(1 — sin®z) + 5sinz = 9.

[Tocste mpeobpazoBanmii UMeeM:

12sin?z — 5sinz — 2 = 0.

Orcrona:
. 2 .2
sing =z & 7= (—=1)" arcsin g +7mn  (n € Z);
1 1
sinx = 1= (=)t arcsinz +mn (n€Z).

2 1
Omeem: (—1)"arcsin = + 7n, (—1)"*!arcsin g ne Z.

Bamaua 10. Pemmts ypasaenne: 4 cos? x — 1 = 0.

Pewerue. 1o HENOTHOE KBaJIpATHOE ypaBHEHUE (OTCYTCTBYET CJAraeMoe ¢ MEepPBOil CTEIeHbI0 KOCH-
Hyca). Pemast mojjo6Hble ypaBHEHNUs, MHOTUE IITKOJbHUKN (HEOXKUJIAHHO JIJIs Cebsl) CTAIKUBAIOTCS C

TpyaHocTaMu. MBI TTOKazKeM J1Ba BO3MOYKHBIX CIIOCODA PEIIeHUS .

1. Bammmem ypaBHeHue B BH/IE:

1
cos’w =~ .
4
N3BiekaemM KOpeHb:
COST = o,
cosx = ——.
2



[IepBoe ypaBHEeHUE COBOKYIIHOCTU UMEET PEeIleHMUSs:

Ty = j:g +2mn  (n € Z).
Bropoe ypaBHeHnE COBOKYITHOCTH MMEET DEIeHUs:
2w
Ty = i? +2mn  (n€Z).

MozKkHO, KOHEYHO, TaKOil OTBET M JIaTh — IIPOCTO IIEPEYNCINB CepUu T1 U To. Ho j1aBaiiTe He
OyeM TOPOIUTLCS U TOKAXKEM CHadaJia TH CEPUU PEIIeHU Ha TPUTOHOMETPUUECKON OKPY K-
HOCTH.

Cepun 7 oTBedaeT IpaBasi BePTUKAJIbHAS ITapa TOUYeK (coenHEHHAas cepbiM myHKTHpOM). Ce-
pun o OTBEYAET JieBas BePTHKAJbHAS TTapa TOUeK (TOKe COeMHEHHAS CEePbIM IyHKTHPOM ).

Bcero na okpyzkHOCTH M300paskeHbl deThbipe TOUKH. COeIMHNM UX IMO-JIPYTOMy — a MMEHHO,
HAKMCKOCOK (3eJI6Hble MyHKTHUDPHI). [losydaiorest jiBe juamMerpajibHbie Tapbl Touek. Ilapa, pac-
[IOJIO’KEHHAsT B TIEPBOI U TPeTheil YeTBePTsIX, OIMUChIBACTCA (DOPMYJIOiL:

g+7m (n € Z).

[Tapa, pacmojioykeHHas BO BTOPOl U YETBEPTON YETBEPTIX, ONMUCHIBAECTCHA (POPMYJIOL:

—g +mn (n€Z).

O6'beﬂ‘I/IHHeM 9TU IIapPbl U I1I0JIyYaeM OTBET:
m
x:ig—i—ﬂn (neZ).

Takoit OTBeT BBITVIAIUT SCTETHIHEE, YeM TTPE/JIOKEHHOE BBIIIE epeuncIeHne Cepuil T u Ts.

MozkHO, 0/iHaKO, n30€2KaTh BCEX ITUX MAHUITYJIAINI ¢ TOUKAMU U TPUNATHU K OTBETY COBEPIIIEHHO
dopmasbHO, eciin ¢ caMoro HavdaJIa JIeHCTBOBATH O~/ IPYToOMy. A IMEHHO, UCTIOJIb3yeM (POPMYILY

[HOHUZKEHUA CTEICHU:
1+ cos2x

2

COS2 T =

[ToncraBisieM B ypaBHEHHE:
A 1+ cos2x

2



OTKY/1a
1

cos2x = ——.
2

Pemas mojryueHHOe ypaBHEHUE, HAXOIMM:
2m
2r = j:? +2mn  (n € Z).

Ocraéreda oge/mTs Ha 2 0be J9acTu:

xz:l:%+7rn (n € Z).

Omeem: j:g +mn, n € Z.

Bamaua 11. Pemuth ypasaenue: 3 cos4x + 2cos®z + 1 = 0.

Pewenue. 31ech ujiest 3aKII09AETCA B TOM, YTOOBI EpeiiTu K apryMeHTy 22 (KOTOPbIil ABJIS€TCs 1Mo~
JIOBHHHBIM Jijist 42 1 yaBoeHHbIM Jyist 2 ). [locieioBareibHo ucmosb3yem hopMy/ty KOCUHYCa JIBORHOTO
yria u popMyJly MOHUYKEHUS CTElEHN:

3(2cos? 2z — 1) + (1 4 cos2z) 4+ 1 = 0.
B pesymbrare mpuxouM K KBaJIpATHOMY yPABHEHUIO OTHOCUTEIHLHO COS 21

6 cos® 2z + cos 2x — 1 = 0.

Pemas ero, moydanm:
1 2m s
cos 2x = -5 © Q:E:j:?+27m & x:j:§+7m (n€Z);

1 1 1 1
cos2x = 3© 2x::|:arccos§—|—27m & x::tﬁarccosg—i-ﬂn (n € Z).

1 1
Omeem: :|:Z + 7, :i:§ arccos 3 +7mn, n € Z.

OHOpOoaHBIE YpaBHEHUS

O0dropodhoe mpuzoHoMeMpPuYecKoe YpasHEHUE NEPEoTs CMENEHY — TO YPaBHEHUE BHUIA
asinz +bcosx =0

¢ Kodddurmentamu ¢ u b, He paBHbBIMU HYJIIO. MBI y2Ke 00CYKJa/I TaKoe ypaBHEHHE B 3ajade 3:
JieJiaeM OTOBOPKY U JeJIMM 00e 9acTH Ha COS T.

2sinx + dcosx

Bapaya 12. Pemmuth ypaBHeHme: —) =4.
3sinx — 2cosx

Pewenue. Ilepenocum 4 BJIEBO ¢ MUHYCOM U TIPUBOJIUM K OOIIEMY 3HAMEHATEJTIO:

2sinx +5cosz  4(3sinx — 2cosx)

3sinx — 2cosx 3sinz — 2coszx

[Tocsie mpeobpazoBanuii MOy IaEM:

13cosz — 10sinzx 0. (2>

3sinxz — 2cosx

7



JIpoOb paBHaA HYJIIO TOTJ@ U TOJILKO TOTJIA, KOTJa YUC/IMUTE/Ib PABEH HYJII0, 8 3HAMEHATE b HYJIIO
He paBeH. [IpupaBHUBas K HYJIIO YUCIATENb Apobu (2), nmeeM:

10sinx = 13 cos .

Mbl He TIOBTOpsIEM TYT OTOBOPKY — OHa €II¢ MOABUTCA HeMHOro Huke. Jlesmm Ha cosz # 0 u

IIoJIydaeM:

) 13
T =—
g 10’

OTKY/Ia

13
x = arctgl—o +mn (n€Z).

2
Ananornano, 3HaMeHaTes b Apobu (2) obparaercst B Hy/Ib TP tg T = 3 JL71sT IOJTy IeHHBIX BBIIIIE

3HAUYEHU T JaHHOE PaBEHCTBO HE BBIIIOJIHAECTCA.

13
Omeem: arctg 0 +7n, n € 7.

Odnopodroe mpuzornomempuyeckoe ypasHenue 6mopoti cmeneny, — 3TO0 YpaBHEHHE BHJIA
. 2 - 2, _
asin®x + bsinx cosx + ccos”x =0 (3)

¢ HeKoTOpbIMu Ko3ddurnuentamu a, b, c¢. OJHOPOTHBIM 5TO ypaBHEHHE HA3LIBACTCS MOTOMY, 9TO B
KazKJIOM CJIaraeMoOM JIeBOI 4aCcTU CyMMa CTelleHell CUHyca M KOCHHYCa OJIMHAKOBa U paBHA 2.

Yro6Bl pemuTh ypasHenue (3), Hy>KHO Pa3/euTh 0be ero YacTu Ha cos®z (C cOOTBETCTBYIOMIEi
oroeopkoii). Torja npuaém K KBaJpaTHOMY YpPaBHEHHIO OTHOCUTELHO TaHreHca. JlaBaiite paccmoT-
PUM KOHKPETHBIE TTPUMEDHI.

2

Bamaua 13. Pemuth ypasHenue: sin®z — 3sinx cosx — 4cos?z = 0.

Pewenue. B3ath 1 MoTua pas3ie/uTh Ha cos® T Helb3sl — BeJlb KOCHHYC MOYKET 00palaThes B HyIlb.
[TosTOMY Hpeskjie deM JeIUTh Ha COS’ I, Hy?KHO C/IeJIaTh CIeILyIONTyI0 OrOBOPKY.

Ecau cosx =0, mo 6 cuay ypasrnenus umeem maxorce sinx = 0. Ho amo npomusopewum ocHoe-
HOMY TMPULOHOMEMPUMECKOMY Mosicdecmey sin® x+cos? 2 = 1, co2aacho KOMopomy CuryC U KOCUHYC

He MOo2Ym 00pawamscs 6 HYsb 00HOBPEMEHHO. SHAYUM, OAA N100020 PEWEHUs 0AHHO20 YPAGHEHUSA

6HIMNONHEHO HEPABGEHCINBO COS T 7é 0, u nomomy 0be yacmu YpasHEHUA MONHCHO pasdeﬂumb Ha COS2 Z.

Kak BuauTe, 9T0 TOUYTH JOCTOBHOE BOCIPOM3BEICHIE OTOBOPKH, CJICJAHHOI DU PEIICHUN YPaB-
Henust (1) mepBbIM CLIOCOGOM.
Paznenus o6e 9acTu JAHHOTO ypaBHeHUs Ha cos®z # (), IPUXOJUM K KBaJIPATHOMY yDABHEHUIO
OTHOCHUTEJIbHO TaHI'€HCa:
tg?x — 3tgx —4 = 0.
Pemas 910 ypaBHeHue, HOJIyYaeM:

tgx:—1<:>x:—2+7m (n € Z);

tgr =4 < v =arctgd+mn (n€Z).

T
Omeem: 7 + mn, arctgd + mn, n € Z.

3agada 14. Penmts ypasuenne: sin?x — 4sinz cosz + 11 cos® z = 4.

Pewenue. Tpumumem K auciy 4 B IpaBoif 4acTH eJIMHUYHBI MEOKITED sin® 2 + cos® 2. Ot sToro,
MIOHATHO, HAYEro He N3MCHUTCH:

sin?x — 4sinz cosx + 11 cos® v = 4(sin’ x + cos® 7).

8



PackpbiBaeM CKOOKHM ¥ IIPUBOJIMM I1O00HBIE:
3sin®x +4sinzcosz — 7cos® z = 0.
JlemaeM, Kak U BBIIIIE, OTOBOPKY U JCJNM Ha COs> &

3tg?xr+4tgr —7=0.

.. 7
Ocraéres pemmTh 910 ypaBHenue: tgx = 1, tgx = ——, u 3anucaTh OTBET.
3

7
Omeem: % + mn, — arctg 3 +mn, n € 7.

B mexkoTopbIX cuTyarugax s MOJYyYeHUs OJITHOPOTHOTO YPABHEHUS HYKHO MPE/IBAPUTETHHO TTPU-
MEHHUTH (DOPMYJIBI JIBOWHOTO yTJIA.
3anada 15. Permuth ypasaernue: 3sin 2z + 4 cos 2z = 5.

Pewenue. Vcionb3yem opMyJibl CHHYCa U KOCHHYCa JBOMHOIO yIjia, a TaKyKe IPUEM ¢ IPUIINCHIBa-
HUEM eIUHUIHOTO MHOYKUTEJS:

3-2sinx cosx + 4(cos® r — sin® z) = 5(sin®  + cos® z).
[Tonyuaem:
9sin®z — 6sinz cosz 4 cos’ z = 0,

u, COOTBETCTBEHHO,

9tg?xr —6tgr +1=0.
B neBoit wacTu cTOUT MOJIHBIN KBaIpaT:
(3tgx —1)* = 0.
Orcrona .
tgx = 3
TO €CTb

1
T = arctg§ +7mn  (n€Z).

1
Omeem: arctg 3 +mn, n € 7.

Sagaun
Bo scex omeemax npednoaazaemes, wmo n € Z.
1. Pemmure ypaBHenue:
a) 2sin’z — sinz = 0; 6) 2cos’x + V/3cosz = 0.
’uuz-}— J%,:F ‘ur + % (9 ‘uvrg + _‘% ‘ung + % ‘ur (e

2. Pemure ypaBuenue:

a) sin2zr = V2sinz; 6) sin 2z 4+ /5 cos z = 0;

B) sin 2z + 2v/3sin’ z = 0; r) sin2z —4cos’x = 0.

uL + g81o1e ‘ur (1 ‘ux 4 %— ‘ur (g ux + % (9 ‘furg + %:F ‘ur (e




. Permure ypasuenne:

a) sin2r — 2cosx + V2sinz — V2 = 0; 6) 3sin2x — 3sinz +4cosz —2 = 0.

’uu + %ugsam 14ul(T—) ‘uxg + %:F (9 ‘fuvrg + ;%:F ‘urg 4+ £ (e

. Pemmure ypasuenue:

a) sin’x — 3sinz + 2 = 0; 6) cos’x +4cosx + 3 = 0;
B) 8sin®z + 2sinx — 1 = 0; r) 10cos®*z — 11cosz + 3 = 0.

urg + g sooore F ‘uxg + £ (1 fux + %H_u([—) ‘ur + % utsore ,(1—) (a ‘urg + » (9 ‘uxg + £ (e

. Pemure ypaBuenmne:

a) 2cos’x + 2sinx = 2,5; 6) 4sin®z — 4cosx = 5;

B) 2cos’z + 5sinx + 1 = 0; r) 2sin®z — 5cosw + 1 = 0.

] urg + £F (1 ux+ 2, (1-) (3 usg + £ F (0 ux + $,(1-) (e

. Permure ypaBuenne:

a) cos2x — 3cosx + 2 = 0; 6) cos2x — 3sinx — 2 = 0;
B) 6cos2z + 25sinz — 18 = 0; r) 3cos2x + 19cosz + 13 = 0.

’ uLyg + (%—) sooore F (J fuk + %u;som w(1—) (8 fur + %IJFU(I—) ‘ung + & — (9 fuxg + £ ‘uug (e

. Permure ypasuenne:

a) 2cos2x — 6cos’ x —sinz + 3 = 0; 6) cos2x + 4sinz — 3v2cosx — 5 = 0.

g+ & (@ tur+ 3, ,(1-) wag+ & (e

. Perture ypaBuenue:

a) 4cos’z — 3 = 0; 6) 4sin®*z — 3 = 0;
B) 9sin’z — 1 = 0; r) 25cos’x — 16 = 0.

’u.u + % sodore F (d ‘ux + % ursore F (a ‘ur 4+ £ (g tur 4+ 25 (e

. (MTY, ¢-m 2oc. ynpasaenus, 2009) Pemurth ypasHeHnue

COS2ZL‘—4\/§COS$—|—4:O.

73 u‘uug+ F
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10.

11.

12.

13.

14.

15.

16.

17.

18.

(MI'Y, 6uonoeun. ¢-m, 2006) Pemurs ypaBHeHuE

3cos2x + 1lsinz = 7.

7Z3u ‘ur+ 2,(1-)

Pemmre ypaBuenme:
4sinz — cosx

2sinx + 7cosx

ux + 171 81ore —

Permure ypasnenue:

a) sin’x — 3sinx cosx + 2 cos® x = 0; 6) 2sin®z — 5sinx cosx — 7cos® x = 0;
B) 6sin’x + 3sinx cosx + 2cos® & = 4; r) 4cos® x + Hsinzcosz — 3sin®z + 2 = 0,
uL + g 8jore ‘ux 4 %— (1 ‘ux 4 g Spore — ‘u.LLJr%SQ:)m (a ‘ux + %,‘81019 ‘ur + %— (9 ‘ux 4 g 3jore ‘ur + % (e

Haiinure Bce pemrenns ypasHeHns 5sin® z 4+ 8 cos x = 8, y1oBiIeTBOpsIONze yCIOBIIO sinz > 0.

uLy + g SO20JI%

Haiimre Bce pemenns ypasaenns 6 cos? x —sin x —4 = 0, yI0BIeTBOPSIONITE YCI0BHIO cos T < 0.

ury + % ursoIe + L ‘uLg 4+ J%-‘.

Haiiure Bce perienust ypaBHeHusI cos 22 — b cos x + 3 = 0, ygoBeTBopsitorue ycaoBuio sinx < 0.

Haiiure Bce perenns ypaBHeHHst cos 22 + /3 sinz = 1, yI0BIeTBOPSIOIIHE YCJIOBHIO oSz > 0.

a) Pemure ypasuenue:

3
9 sin? <§—x> +5sin<g—|—x> +92-0.

= E (uxg+ £F (e

a) Permure ypasHenue:
5 — 5cos <g + :L‘) = 2cos*(m — ).

6) Haiigure Bce KOpHM ITOrO ypaBHEHUs, IPUHAJJIEIKAIINE TIPOMEXKYTKY [ 5.

J% ‘J% (9 ‘uxg + %— (e
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19. a) Pemure ypasuenue:
2sin’(m — 3x) + cos 3z + 1 = 0.
3mow
6) Haiigure BCce KOpHM ITOrO ypaBHEHUs, IPUHAJIJIEIKAIIIE TIPOMEZKYTKY —5iT5
€

(-0 +E o

20. a) Pemmure ypasaeHue:
cos?x — sinx = cos 2.

6) Haitsure Bce KOpHE 3TOr0 ypaBHEHUs, IPUHAJJIEIKAIIIE TPOMEXKYTKY [—; 27].

’_wz ‘w g u— (o urg+ & ‘ux (e

21. (MI'Y, zeonoeun. ¢-m, 2007) Pemure ypasHeHue:

cos2x + sinx 1
— = —COoSZ.
CoST 2

’ 73 u ‘ur + %u;som +u(1-)

22. Pemure ypaBHeHUE:

a)5cosx+cosg+3:(); 0) cosx+3\/§sin§:4.

’ ULy + Mi’zu({—) (9 ‘uvry + % S000Ie ZF ‘uLy + J%:F (e

23. (MI'V, MIII3, 2005) Haiinure BCce perieHus ypaBHEHMsI

15
6COST7TCOS§ —cosx = 3,
npuHaIexkaime orpesky [—2;10,99].
g i
24. Pemmre ypaBHeHUE:
a) cosdxr —6cos’x +5 = 0; 6) 7cosdr — 12sin®z +5 = 0.
’ uL + % S000I€ %1 ‘ur 4+ & (g ‘ur 4+ 23 ‘uv (e
25. Pemmure ypaBHenue:
a) sindx + 2sin’x = 1; 6) sindx +4cos’x = 2.

T LT (g Z1 . 21z | ¥
g tow (Qur 4 S5 ‘ur 4+ G gy + 4 (e
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26.

27.

28.

29.

30.

31.

32.

Pemure ypasnenue:

a) sinz — 2ctgz = 0; 6) 2cosx + 3tgx = 0.

urg + J%,— ‘ung + 2 — (9 ‘fuurg + ([ —;/\) soooIe F (®

Pemure ypasnenue:

a) cos2z + 5sinxzcosz = V/5; 0) 12 cos 2z + 5sin 2z = 13.

uy + % 8101 (9 ‘ux + Ijg/\ 8jore ‘uyx 4+ ([ — g/\) 3jore (e

Pemure ypasuenue:

a) cosdx + 4sin®x = 1+ 2sin” 2z; 6) 4 — 3cosdxr = 10sinx cos .

u—zu + %ugsom u([—)% ‘u—z_u + %u({—) (9 ‘ux + %x ‘ur (e

Pemmre ypaBuenue:

a) sinz + 2sin? 2 = sin 2z + cos z; 6) sinx + sin 27 + cosz + 2cos* z = 0.

[wsg+ £5 wnt b ot 3 (1) Wit & (o

Pemure ypasnenue:

a) 3sinx — sin 2z = 1 — cos 2z; 6) 2(cosx — 1)sin2z = 3sinz.

’u.uz + %1 ‘ur (g ‘ux (e

Pemnre YpaBHEHHUE!:

3

2(sin® & + cos® ) = sin 2z(sin x + cos ).

Ele
+
k|

Pemure ypasnenue:
sinz — 5cos® x + 1 = sin 2z — 2 cos 2.

ur+ L quu 4 2
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