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IToceawmaemen namamu
Bacayxennvix yuumeneii Poceuu:

Bopuca I'epmanosuva 3usa
Hocuga Axosaesuua Bepebeiiuuxa
Apona Pyeumoeuua Maiiseauca
Taucuu Hsanoenvt Kypcuws
Bradumupa Jleonudosuva Havuna

IIpenucaonde pexaxTopa.

Iepen BAME HHONKAODENNYECKAa NO CBOSH CYTH XHATA IO TPH-
FOHOMETPHH N3 CePpHH «DNeXTHBHLEIe KYPCHI», JeTKaA CTPYKTYPA
KHATH NO03BONfeT GHICTPO HANTH MATEpHAN N0 MHTEpPecYIOINemMy
BAC pasaeny. Y IHBATENLHO PASHOOODASHEIR ¥ pDASHOYDOBHEBHI
noxfop NMPHMePOB U 3ajay ABJINETCH YHUKANBHON KIAAOBOH me-
AAFOTAMECKOTO H METOAAYECKOTO ONBITA DPENOJABAHUA CJIOMHBIX
TeM KYDca TPHAFOHOMeTPHH B mixone. OcoberHo XoTenoch OB BEHI-
AeJIAThL TIHATeABHOCTh H AKKYPATHOCTEL PASPAGOTKE CIeAVIOITNX
TPYAHLIX TeM: NePHORHYHOCTH, 00PATHHX TPHTOEOMETPHYECKUX
¢dyHrunif @ ¥X rpadHEKOB, TPHTOHOMETPHYECKEX YPABHEHHA H
HEPABEHCTB.

9T0 DpeKpacHBI CAMOYMATENb AN TeX KTO TOJBKO HAYHHA-
eT mam Xoder raylme pasoBparsca B Kypce TPHIOHOMETDEH.
Hamunume GonbIIOro XOAMWECTBA DASHONJIAHOBLIX NPHMEDOB M
rpaEKOB TOSBONUT YYAINEMYCH <¢OPOCYBCTBOBATBH? CHOMKHEIE
OOHATHA H HeCTAHAADTHHIE HJEeH, «YBEJETb» HX €CTECTBEHHOE
IpUMEHEHHE,

IleEHOCT, KHATH SAKJIOMAETCHE B TOM, YTO ¢ PACCMOTPEHHBIMH
SAEHAAMA NPAXOAHT NOHAMAHEE TPYAHHIX ANS BOCIHPHAATHSA
MATeMATHYeCKNIX DoEaTHH u npxell Tpuromomerpun. EcTecTBeHnO,
MHOT'HE HJIeH, SAM0eHHEE B CACTEMY NPAMEPOR, TPEeHEPOBOYHEBIX
CAMOCTONATENLHEIX, KAPTOUEK 3afaHUil, 6es3ycaoBa0, MOryT GLITh
HCOOALZOBAHLL AMH MOATOTOPKY K SKIaMeHAM U ONHMIHAKAM,

HKenarensno, urobu noarorosHTeNbEAS paboTa K E3YYEHHIO
TPHTOHOMETDHH HAYANACE YiKe B § Xiacce ¢ H3YYeHHN KHETH
aroil ke cepnu <['eoMeTprueckMe 3afaun HA sKsamMeHax. HacTs
1. Haaunmerpusas.

A, B, Cemenos,



IIpegmesoBue aBTOPA

IMpeanaraeMas ceprs KHAr AAPECOBAHA INMPOKOMY KPYry YUAMIHXCH
CPeHMX MIKOJ, KJACCOB M ITKOJ ¢ yrayOaeHHbIM HIyueHHeM

MATeMATHKH, a0ATYPHEHTOB, CTYAEHTOB IEIATOTHYECKHX BY30B,
yuHTeneii.

KHHIM MOMHO HCMIOAB3OBATH KAK CAMOCTOATENbHBIe yYe(HBIe HO-
cobna (caMOYUHTeJH), KAK 3aJaYHHKM OO AaHHOH TeMe H Kak
cOOpEHKR ARAKTEYeCKNX MaTepnanoB. Kaxnaa xuura cHabxeHa
OPOrpaAMNMOi 3JIeKTHBHOTO KypcA.

Iad VYAIGAXCH MOMHO OPeNIOKHTE CACAYVIOIIYIO cxeMy paborel:
OPOYHATAB BCTYIOJICHME M PACCMOTPEE IPHMEDH PEIIeHHAS, CAMO-

CTOATEABHEO PEIlaTh TPEHADOBOYHEIe pafoTl, 3aTeM nocmoTpeTh
PellleHHs M, OCMBLICAHB HX, MOnmpofoBaTh, pPeIIHTH, NPOBEPOYHLIE
paboTsi, TPOBEPAA NX pelIeHMA MO KHHre H T.J.

Keur BodgocThio NOAXOAAT AAA cCAaMOCTOATENLHOTO OBNIAACHHA ToMH
HJH HHOH TeMOH W DACCUMTAHH HA OOoclemoBaTelbHoe obyueHUe
OT HAYAJBHOTO YPOBHA A0 ypPoBHA, HeoOxoaumore abmrypmeHTaM.

Joa vuyTejeli TH KHATA OPeAOCTABIAASIT IIHPOKAR BHMBOD DpHeMOB
1 MeToIoB paboThi:

D10 MOTYT OHTH 3aAaHNA YUAMIAMCH AJA CAMOCTOATeALHOM patoT
¢ HOCJEeAYIOMUM KOHTPOAEeM YUNTENA.

BosMoixHO HeHoNp30BAaHHe KHHTH KAk safavHnKa ANA paboTH
B KJacce W ANS AOMAMTHEWX 3ARAHHIL

9T pocobmA HAeANBEOC HOOAXOAAT B KAYECTBE MATepHANa AJAA
HOBTOPEHEMA BAPAAACIHEHC M3YYEHHIO APYrAX TeéM B IMIKOJIe.

Ilop6op MarepHaja NC3BCJAAET CYIIecTBeHHC AudwbepeHIApPOBATH
YpOBeHb TpebOBAHHI K YYaIIMMCA NPH NMPOBeJeHNH KOHTPOJABLHKIX
H 3AYeTHHIX paboT.

VYDoBeHSs CAQKHOCTH M 00beéM MATEPMANA B KAMraX cepuH, Gegy-
CJIOBHO, H36BITOUEH, M YUYUTeAb AGHMKEH CAM BHIGUPATH CJIOKHOCTh
u 06'beM MaTepHala B COOTBETCTBUH ¢ BOAMOKHOCTAMH YUYAIIMXCA
M 3afAaYAMM, CTOHITMMM NMepes HUMH,

A. X. IMaxmeiicTep



HNporpaMma 3JeKTHBHOTO Kypea Nel
aan ysamuxesa 9—11 xaaccos (30 ypoxon).

MM | Hazsanse TeMel

ypoxor | B crobrax yrasaHbn HoMepa aagaHuif

1-8 Onpenenents OCHOBHBIX TPHICHOMETPHIECKHX
dyaxuuii. Bercaenne SHAYEHNHE TPHIOHOMETPHYECKHX
dyaxmuii moboro yraa (crp. 7—68)
Npaxrexym 1 (1.1, 1.2, 8.2, 6.2, 6.8, 7.1, 7.8, 7.5, 7.8)
Hpaxtarym 2 (1 — Bnifopouno, 3 — BEbGOpPOUHO,
6 - sBrIGopounHo)
Tpeumpoeounasa pabora 1 (2, 4, 6 — BnGopouHo)
IpaxTaxym 3 (1.1, 1.3, 2.2, 2.8, 3.2, 4.1, 4.2, 4.4,
4.5)
Tpenmposounas pabora 2 (1.1, 1.3, 2.3, 3.2, 4.1, 4.3)
Ilpextuxym 4 (1.3, 2.1, 2.2, 2.3, 3.3)
Tpenuposounaa pabora 4 (1.3, 1.5, 2.2, 2.4, 3.2, 4.1,
4.4)

9-13 ;Pemenne npocreiimmx ypaseenmit (crp. 69—88)
IIpaxtakym 5 (2.3, 3.3, 8.5, 3.6, 4.2, 4.4, 4.7, 4.8)

14-18 | @opmynss npusenenug (crp. 89—105)
IMpaxrakym 6 (1.1, 1.3, 2.1, 2.4, 2.6, 2.11, 2.14,
2.17, 2.18, 3.1, 3.4)

19~23 | Teopemur cnoxernus (crp. 116 —-134)
IMpaxruxym 7 (1.1, 1.3, 2.1, 2.8, 2.4, 3.2, 8.4, 6.1,
5.2, 5.5)
Tpesupoeounas paGora 6 (1.2, 1.3, 2.2, 2.4, 3.3, 3.4,
4.2, 5.2, 5.5)

24-30 | TpuronoMerpuueckne PYHKIHH ABOHHOro
H DoJOBHEHOTG yraa {(crp. 1356—162)
IIpaxktnkym 8 (1.2, 1.3, 1.5, 1.7, 1.9, 2.2, 2.3, 3.1,
4.1, 4.3, 4.6)
Tpesuporounas patora 7 (1.3, 1.4, 1.7, 2.2, 2.3, 3.1,
4.1, 4.3, 4.5)
TpeHuposouHas pabora 8 (1.3, 1.5, 1.7, 2.3, 2.4)
Tpesuposouraa 9 (1, 6, 8, 11, 12)




IIporpaMMa 31eKTHBHOTO Kypca N2
Ana ysammxes 9—11 kaaccos (40 ypoxos).

MNe Ne. | Haspanme TeMbl
yporoB | B ckoOrax ykasaHel HOMEpA 3afaHI

1-4 OcBoBHbE TPHIrOHOMETPHYECKHE (hopMyNE!
(cTp. 163—-211)

Tpernpopourada pabora 10 (8, 9, 10, 15)
Tpeuuposounana paora 11 (4, 7, 13, 17, 18)
Tpennpopounas pabora 12 (6, 8, 9, 10)
Tpenmporounas pabora 156 (2.1, 3.1, 3.2, 3.3)

5-6 Ilepuoanueckne dpynxmun (crp. 263—285)
IMpaxTexkyn 11 (3.1, 3.2, 3.7, 3.10, 4)

7-12 |OG6parTEnie TpUroHoMeTpHuYecKHe QYHRIMH
(cTp. 286-—-321)

Ipaxraxym 12 (1, 3, 4, 5, 6)
Mpaxraxym 13 (1.2, 1.6, 2.1, 2.2)
HNpaxTuxym 14 (1, 2,3, 5, 7, 8)
TpenupopouHnada pabora 17 (6, 8, 11)

13-20 |CsoiicTea arc-gynrumii. I'paduxn arc-byaxnmi
(cTp. 322—-389)

Npaxraxym 15 (1.1, 1.3, 1.6, 2, 3, 5)
Tperuporounast pabora 18 (1.2, 1.4, 2.1, 2.2, 2.5,
2.8, 2.10, 2.12)

Ipaxtuxym 16 (2.1, 2.3, 2.4, 2.5)
Tpennpopouraa pabora 19 (1.1, 1.4, 1.8, 2.1, 2.5,
2.7, 3.1, 3.2)

21-24 | CueTeMB TPHIOHOMETPHYECKHX YpaBHeHH
(cTp. 390—405)

IMpaxkrexym 17 (1, 3, 6, 8)

Npaxraxym 18 (1, 3, 4, 6, 8)

IMporpamMmMsl paspaboTAHE IO MATEPHAJNAM KHATH H ANpPOGHMPOBAHEL
Ha NpaKTuKe 3acay;esEeM yaarenem PO E, B. JInsmmmem.



OnpegeneHne OCHOBHbBIX
TPUrOHOMETPUYECKINX
PYHKUUN

Beedenue

TpuronoMmerpus — JIOBC I'PEUECKCeS, B IMEPEBOUE OIHAYALT H3IMe-
penve TpeyrosbHukor. Tepmun stor Been ewe B 1595 . wemern-
Kuit Gorocnoe-mareMardk Bapdonomeit ITuruck, asTop yuebnuka
H TpuronoMerpuycckux tabmuy. Ho nepruie crenenns no Tpurono-
METPHHM OLLIM H3BeCTHEL ellie W3 KJIMnomucnbix tabsavi dperrrero
Basunona. DBosee cepbeaibie peaynprarst noiywi I'mnunapx us
Huxen (IT B. fo 1.3.). I3t cBefenms: Bowan B «AJLMarecr» -
13 kuur no marematnke Knagnust [Tronemes: (11 B. g0 1.s.). Tep-
MHIIB] €CHMILYC» H <KOCHIIYC» NPHULIH K I14M OT WILAMICKHX MaTe-
MarTukos XI B,

HauBospmee BAMSIHHE HA DPO3BHTHE TPHICHOMETPHH OKAa3all
«TpakTaT 0 1ONHOM ucTLIpexyronbuukes Hacupsmauna ar-Tycu,
asepbaiipRaHCKOrO acTpoiioMa-MaTeMaThKa (1201-1274), Janee —
aro paborut Horamra Mionnepa (Peruomontan) (1436 1476), cuir-
PaBIHNE B 9TOM BONpOCE B €BpONCiicKolf MATEMATHKe peLlalouylo
pois. 3arem — pabore Ppancya Buera (1540-1603) ¢ Teopn-
¢li KocHHycOB M opmynamu kpaThbix yrnos, HMcaaka Hejoro-
na (1643-1727) ¢ npeACTABACHHEM TPHIONOMETPHYCCKUX (DYIIK-
up# B Buge psanos. M, nakotien, paSotnl Jleonapua Iitnepa
(1707-1783), obHAPYKUBLIErO CBA3IL MEXKIY TPHIOHOMETDHYECKH-
MK HYHKIMAMH K KOMIJICKCHLIMH TACIAMH.



8 Onpeaencune OCHOBHbIX TPHIOHOMCTPHYCCKUX (pyHKIu

O6LI4110 3AKOMCTBO € TPRIOLIOMCTPHYCCKHMH CbYIIKILHﬂMH Ha'H-

HACTCH € ONPC/IC/CHMS OTHOIICHRH B NPAMOYTOALHOM TPCYTO/b-
.AB CB C(CB AB

HHKC: 4G AC’ AB’ CB' ¢
I
I
o
|
.
!
.
I
L
By, B B B,

Yunrnipas mofobHe TPEYTOILINKOR, HMEeM
AABC ~ AAByCy ~ AAB1Cy ~ AABsCy ~ ... ~ AAB,C,,.

Oxa3bIBacTCs, $TH OTHOLICIIUSA [IC 3ABKCAT OT JARNCHILIX Pa3MepoB
CTOPOH TPCYTOALHMKa. 3HASIUT, STH OTHOUICHAS — KAKAA-TO OUCIIL
CYLUECTBEHHAH KOJHYCCTBCITHAA XaPAKTEPHCTHKA, B JABHHOM CIYy-
nae — ymia. MTax, gamnoMy yriiy Mol GyleM COIIOCTABJIATL KOH-
KPCTHOC YHCJIO, BBIPAKCHIIOC OTHONICHHEM CTOPOH IPAMOYTOILLO-
IO TPCYTOABHHKA:

sin(ZA) = %; cos(LA) = i—g;
BC AB
tg(£4) = B’ ctg(£LA) = BC"

Jasee npou3onn0e PacniHPCINe TPUIOIIOMETPHYCCKON XapaKkTepu-
CMMKH HC TOJBKO OCTPOrO YIfia LPAMOYTONBHOTO TPCYIONBHUKS,
HO M XAPAKTCPUCTHKH OCTPOrO YIVI& MPOU3BOABHOIO TPEYTONbHH-
K&, & 32TCM XOPAKTEPHCTHKH yriae B npepeiax 0° € ZA £ 360°
H, lIaKONeL, PACCMOTPeIIHE TPHIOHOMETPHYECKHX OTHOWEIINH JTo-
6010 yraa.



Brenenne 9

PaccMOTDHM CAMHHUHYIO OKPYIXHOCTH H Ha Hefl (hHKCHPOBAHILYIO
Touky My (papmannoe mamepenue), nputiem — MoM, = aR.

M.,

M, M MM, =aR.
Mo

Humie, nyru, obpasopaliliolft yriioM B & pajHall 11a OKPYXKIOCTH
pagmycom R, paBHa aR, u Jna eUNH'IHON OKPYKIIOCTH JJIH~
Ha JAYTH H BEJTHUMHA YIvia B pajmanax cosmajaioT. Orobpaxenue
JIy4a 118 OKPY2KII0CTh HPOTHB 4cOoBOR CTpenky (TTONOKUTENDIILIE
YIUIbl) HA3BIBAIOT <HAMOTKON», TaknmM o6pa3oM, MBI COMOCTABHIK
3HAMCHHC oTpeska MoM, yray o, a 3uaauT MOXKEM JATh oHpeje-
JICHUE TPHTOHOMCTPH'ICCKUX OTHOWCHIUE moboro yraa.

IIpumeyuanne (TpuroHoMerpudeckue (pyHKLUMH HUCIOBO-
ro aprymenTa). TpaAMUHOHIO &PryMelTAMH TPHUTOHOMETDH-
qJocKux hynKimil pacCMATPHBAJIMCE UMCHOBAHHBIC BCJIHYHHBL —
yrasl (Ayru), H3MCPCHHBIC B Ipajlycax UM pafdailax. 3Ha-
YCIIHSA TPHACOIIOMCTPHUCCKHX (hYUKIMH Kak OTLONICHNS OTPC3-
KOR SBJAIOTCH aBCTPOKTIRIMA BeJMauRaMuy — vncaamn.  [lpn
H3YYCHMH TDHI'OHOMETPUYecKUX &yl neobxonumo cpas-
HHBATh W3MCHCHHA (DYHKIMHA B CBSI3H C M3MCIICHHCM apry-
MenTa.  CpaBIHMBATL K¢ MOXIIO TONLKO O/IODO/ILIC WIIH,
9To TouNce, AOCTPaKTIBIC BEIMUMLL — uHcia.  [losromy
BBCJICHUC TPHTOHOMETPHUeCKHX (DYHKHMI YHCIOBONO ApryMell-
Ta AaCT BO3MOXKHOCTE NPHUMCHSTBH 3TH (YUKIMH B MATCMA-
THKCG, TCXIHMKE, (bu3MKe H T. A  IlonaTHe TPHrONOMETpHTIC-
ckoli YIKIHY THCIOBOTO APTYMCHTA MOXKIIO BECCTH CJIC/YIOIMM
crocobom.

B koopounaruoit rulockocty 0y NOCTPOMM €iMHUMHYIO OKPYX-
HOCTEH, 8 YHIOBYIO OCh ¢ PAcHoNoXKUM TAK, MTOOBl OHA KACANACh
CJIUITHIHOH OKPYKIIOCTH B TO'IKC ¢C TIEPCCCHCIHSA C MOJMOXKUTCHb-
no#t mosyocnio abeuuce (1;0). 3a nauano ocu ¢ BO3bMEM TOMKY
Kacanusa, a Macurrabuyio eauHuny BhibepeM TaKylo ke, KaK I B
cucteme koopnuHar zly.



Onpencaenne OCHOBHBIX TPAroHOMeTpuUcckux dyHKinlt
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At

Ipcucrapum ccbe, uTO TUCIOBYIO
ocb ¢ HAMOTOIM HA4 CHHHHYHYIO

A4 {(t+2n)
OKPYXHOCTh: TIONIOKUTCNIBLHYIO 10~

JIYOCh TIPOTHB JBHMKEHHH 94COBOH
CTPCJIKH, 8 OTPUIATCALHYIO TOJLY-
och I — 110 UBHIKEIHIO 4acOoBO
crpenku. [IyeTs npy 3TOM HaMaThI-
Banyn TouKa Ap(t) umcnoso#t ocnu
coBuagaer ¢ Toukoi A(z,y) euu-
4ol okpyxnoct. Tak xax npu
CAMHHYHOM DaamMyce R = 1 anu-
HA OKPYXHOCTH DaBHa 27, TO IPH
mepBoM BUTKe Touka Aj(t+ 2m)

™ coiagaeT ¢ Toukolt A(z,y), uo-

CJI¢ BT'Opor'c BUTKaA TO'YKa YHCAOBONR

i ocu £ Az(t+4r) coemajer ¢ TOY-

kot A(z,y) n T Ilonyvaercs,
uro Agn(t+ 27n) copnagaer ¢ To4-

Kol A(z,y).
AHANIOTHYHO NPY HAMATHLIBAHHH OT-

n
2

L ——

punarespHoll moayocH ¢ TOYKa
A_i(t—2m) cosnagaer ¢ Touxoit

—1
. A(z,y) (uepnbli BHTOK), TOYKa

T2 A_a(t — 47) Takxe coBUaudeT C

Toukot A(xz,y) (Bropo#t BUTOK) M
T. . Mtak, A_n(t—27n) cosrnama~
er ¢ Toukolt A(z,y).

Takum o0b6pa3zoM, JHOBHM TOYKAM

tA_(t-2m) ocu t Ap(t+2xk), rae k=0,%1,
+2,43,..., COOTBETCTBYET TONBKO

opna Touka A(z,y) eaunmu4noit oKpyKHOCTH.
Ilo olpeacnennio Toraa MOKIO HONOKMTE:

y = sint;



Becnenne 11

ITpu 9TOM OUpeACHiICHUH JICTKO YIOKA3ATH, YTO 3HAYEHUs. TPHIOHO-
MCTPHUCCKHX (BYHKIMH YHCIOBOrO APTYMCHTa { DABHBI 31I8TCHH-
M TPUTONIOMETPHICCKUX dynxiwmil s yriia B ¢ panuar. 3IIaGHT,
TPHIOHOMETPHHICCKAA (PYIIKLMS TUCIOBOTC &8pTryMenTa ¢ 9T0 OANo-
HMeHITasa TpuroHoMerpuyeckast GyHKMs yrna B £ pagnal.
Uenone3yst aty waen, nanum Gonce vierkue ompeaencind. llome-
CTUM CAHMIUMIIYIO OKPYXKIIOCTL B CHCTeMY KOOD/MNAT TaK, ITODLI
LIENTD OKPYXXIIOCTH H HAYATI0 KOOD/IHIIAT COBMCCTHIINCE.

I. Onpenenenve. CHHYCOM YyIiia ¢ HASLIBAETCH ODAWHATA TOY-
xu M, eRuHW'HON OKpY»KHOCTH, rAe (-) M, nodydaercs no-
sopotoMm () Mp Ha yron o B no- uA
JIOXKMUTENLHOM HanpaBiaeHuyn (npo-
THB 4aCoBOf cTpenkn), ecan o > 0
M B orpUUATeJbHOM (Mo YacoBoil
CTpenKe), ecnu o < 0,

Y, =sina

Ha onpeuencius cliegyeT, MTO pas OPAUNIATA BCPXIICH IOJYIVIOCKO-
CTH IOJIOXKATENLHA, TO cHHYC yriia I u IT werBepru Gosiue wyits,
a TAK KK ODJMHATH HUKHGH HOMYIINOCKOCTH OTPHIATENBHA, TO

AV crrye yria III v IV weTsepTH MelibIne Iy-
ast, OQuesmyiiio, 1o —1 € sine € 1, T8k Kak
+ | + OpAKIIATA TOIEK eqUIINU IO OKPYKIIOCTH Me-

HseTCA TOJIBKO B 3THX [IPEUCIIaN.

1. Takum obpasom, sina = sin{a + 27k), rae k € Z, Tak xak
opnunaTa Byyer Tolt xke. V3 onpesiesielMs: CHITYCa TAKXKE ce-
LLYET, UTo
sin 0 = 8in 180° = s5in 360° = . .. = sin 180°k, uan

sinQ =sinw =sin27 = ... =sin#k.
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Onpeac/CHAC OCHOBHBIX TPHIOHOMOTPHYECKUX byHKuuH

¥

a) Misoy

) W, x

Takum obpasom, ecan sinee = 0, 70 o = wk|k € Z, Tak Kok
npoexuusi () My wnu (-)M; Ha ocL OpAMHAT paBHa HYJIO.

AY
| Moo

6) 90°
0 My, x

sin 90° = 8in(90° + 360°k) = sin% = sin (% + 2ﬂ'k) =1,

T.C. ecyi¥ sina = 1, Toa=%+27rk|kez.

AV

9702/ Mo ¥

—1{Myqge

8in 270° = s8in(270° + 360°%) = sin{—90°) = sin (i:r) =

2
= gin (—% + 27rk) =-1,

T.€ ecay sina = —1, 'roa=—%+21rklk€Z.



Brenetnue 13

2. Vs oupenencHysi nMeeM cllelyloNHc cBofcTRa:

y
a) sin{—a) = —sina; 1 M
Yy, = Yo L7 o
sin{—q) = —sina.

DTO CBOKCTBO O31AMALT,
uyTo y{x) = sinx nevernas
PYHKIMA, & 3MAYAT e
rpachbrK HEHTPANBLHO-CHM-
MCTPHUCIL OTHOCUTCALIIO
18118718 KOOP/THHAT,

6) sin(ox + 180°) = —siney;
o = "YU, 1000
sin o = — sin{o + 180°);
IanpuMep, sin 225° = }
= sin(45°+180°) = — gin45°, Mar 100"

<Y

B) 8in(180° — a) = sinoy; A
\Li{-iﬁlﬂo" %’a

Ynta = Y, a0 &
sino = Sill(—a+180°); M_, 1800 M,
f1arrpuMep, sin 120° = .
=gin(—60° 4+ 180°) = 8in 60°;

sin2® —gin{n-") = 0 E
6 6/

=SlIlE.

r) sin{ex — 180°) = —sin o;

yMa = _yMa— 180°;

sin e = —sin{e — 180°);
nanpumep, sin(—165°) =
=3sin(15°—180°) = —sin15%

gin (_2_1r) = gin (E—‘ﬂ') =
3?1_ 3 My 180" "

=—8m 3" y‘%ﬂw




14 OnpeacncHye 0CHOBHEIX TPHICHOMeTpAYecKHX yRkuumit

3. a)sina 2 (0, HepaBenCTBO BhI-
OOJHACTCA Npr 7T 2 & 2 0,
Ecnu oBobmuTek Anst moboro
¥I'7t8 ¢ TOYHOCTHIO A0 MOJIIO-
ro yucha obopoTos, TO
m+2rk 2 a2z 2rk|keZ.

6} sinay < 0, HepaBeHCTBO BbI-
LIOJIIsieTCa Upy 27 > a > .
YuurpiBas nNOMNOC UHCAO
oBOpPOTOE, TIONY YHM
2r42rk>a>n+2nklk€Z.

II. Onpegeneane. KocnHycoM yria o HaseiBaercd abemmcca
Touku M, egunuuHoil okpy:xHOCTH, rge (-) M, nomyaaercs
nopoporoM (-) Mg Ha yron o B J
NOJOKHUTEJABHOM HAIIPABJICHHH
(mporuB uacoBoif crpesaku), ec-
s o > 0 M B OTPHUATENb-
HOM HAIpaBJacHUH (o wacoboif
cTpenke), ecnu o < 0. )

Y W3 oupenencuusa cncmyer, wro pas abcomc-
ca MpaBei NONYNIOCKOCTH MONOXKHTEILHA, TO
-1+ Kocuuyc yraa I v IV yersepru Gonblue nyns,

™ 8 7TaK KaK abcuucca aesoit noTyI0CKOCTH OT-

- 1+ puiaTensHa, To kocuuyc yrna Il u I gernep-
TH MeHbIle ITyAs.
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Ouesyano, yro —1 K cosa < 1, Tak xak aficpces TOYCK COUmHYiLON
OKPYXKHOCTH MCHHCTCH TOJILKO B 3THX upeAenax. Tak e, KaK W
B CyHac € CUIYCOM, 3IIAYCHHE KOCHIIYCA YIla & CORISJaer co
IMANCIEM KOCHIIYCa, YIVTa, MOBEPIYTOro Ha NOAILIA 060pOT B TOM
wiu uHOM Hanpasienu k pas (k € Z), T.e. cosa = cos{a+2wk),

roe k € Z, Tak xax abcupcca Gymer ol xe.

1. W3 onpcaencunst KOCHITyca ClyeT, ITo: W
8) c0890° = co8270° = ... = Moo
= cos(90° +180°k) = cos g = 27?0°/_§<300
s
=CC.S(-§-I-1HE:)=0'J kf
T.c. echy cosa =0, -1
r00= = +7k|k€Z.
2 AV
6) cos0 =cos2mr =...=
=cos2rk =1, 1
T.¢. echH cosa = 1, -
roa=2rklk € Z !J% X
¥
B) cosw =cos(r +2x)=...= 3
= cos(m + 2rk) = -1,
T.e. e/l cosa = —1, o
T0 0 =% + 2nk |k € Z. -1
0 o X
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2. W3 oupcuenenns uMeeM IEKYIOIUINE CBOHCTBA:

a) cos(—a) = cos a; 'Yy
T Ly =Ty M,
cosa = cos(—a). )
9710 cBOHCTBO O3HAYACT, YTO o : o
y(z) = cos ecTh veTHas N e -
dyuknuus, a suaunT rpacuk } 0
€C CHMMCTPHYCH OTHOCH- |/
TEJILHO OCH OPJIMHAT. M.,
6) cos(a + 180°) = —cos oy AV
xMa+130° = _zMn; 'M"
cos(a + 180°) = —cos o {
HanpuMep, cos 240° = Xy {
— c oy _ 0. u+180° L
= ¢08(60°+180°) = — cos60°; YN0 R M E
dx (ﬁ' ) |
cos— =cos| —+7w) = !
3, \3
=-—cos . Mo 180°
B) cos(c — 180°) = — cosav; AY
Tpt oo = M M.
cos(a — 180°) = — cosa; {
naupumcep, cos(—150°) = Moty 1500 !
=c08(30°~180°) = — c0s 30°%; I O x
cos (—2—ﬂ) = cos (E—ﬂ') = :
311- 3 Mu-lBO"
= —cos .
3 A
r} cos(180° — @) = —cos ; Mgoo M,
TMigo-o T M}
cos(180° — a) = — cos a;
nanupumep, cos 120° =
=c0s(180°—60°) = —cos60°;
Ccos s _ cos(n—2) =
4 4] M.,
s
= —cos —.

4



Bnenecine

3. a) cosa >0, HCPABCHCTBO BHILION-

w T
HAETCA 1IPH 3 20z —5.

YunrsiBas [1OKHOE MHcRo obo-
POTOR, TINTYIHM

g+2ﬁ'k?a?—g+2ﬂk|kez.

6) cosa < (3, HEPABEHCTBO BHITION-

k)
HICTCH 1P —7 2> O > —.
PR3 2

O6001mas1, UMecM

2

-3-1r+21rk>a> %+2wk|ke Z.

Jna Ayqieroc nOHMMAHUS | OLPE/ICHCHUS TAIICHCS YITia & pac-
CMOTPHM CHMIIMYNYIO OKpy»xnocTsk (R = 1).

AOMawMa ~ AOMM,,

( M, € I uerseprn), Tormna

b = MaXMa _ M&Mgt
OxM,, OMy

Tak xkaxk R =1, To OMy =1,

sHaunT tgoa = M) M.

Bepruikanbliag npsaMas, Napas-

nenbllag ocH Oy, npoxopawas

uepes {-) My, 1O CyTH ABAACTCH

nuHuelt 3Hauennit raurenca, T.e.

TUCAOBOH OCBIO.

4

M~

H
i
o i

o,

:

Ananoruuno Moxio HOKA3aThH, ITO YTEEDAACITHE BEPIIO B IJIA II,

III n IV gerpepru.

INpavmesanune. Hmeerca B BUNy OpHMHATA TOUKH Nepeceverds
npsimolt OM,, ¢ mpamott MgM],, T.¢. ¢ 0CbiO TaHTCIICOB.
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II1. Onpenenenue. TaHreHcoMm yrjia ¢ HA3LIBACTCA OTHOILE-
H¥e OPIMHATBL TOUKKH M, enmHNuHON OKPpYIXHOCTH K ee abe-

YM,,
mHcee, T. e, tg o = —, mpu4ieM TodKa M, He IpHHALAEXKUT
x

OCH OpaHHAaT.

Hpumeuanue. MoxxHo naTh U UHOE ONPEASTCHUE:

TAIICCIICOM YIVIA (¢ HABLIBACTCH LIPOCKuMY Touku M, cuuiunynoi
OKDPY>KHOCTH Ha OCL TAHI'€HCOB, IyI¢ TOYKa M, nonyHacTes 3 Tod-
Kd Mg NOBODOTOM Ha Yrofl & B NOJIOXKUTENbHOM HATPABICHHH.

1. a) U3 ueprexa cnenyer, uro tgo = tg(a+=n) =

=tgla—n)}=...=tglat+nk)= W o} %;mncon
=tg(a+180°)=tg(a—180°) = M,
= tg(a + 180°) |k € Z, M.
TaK KAK JiJisl YIJIOB LA |
a + 1k npoeKiuust Ha K- 180° :
{IM10 TAIIEHCOB OALLA A -
H T8 XKe, 0 X [My x
H3 qeprexa rakxke
clielyeT pacmpelelienne pf . oM T o
SIAKOB 110 YETBEPTAM.
o Ock
6) tg(—a) = —tgo; Y TAHrEHCOB
310 CBOACTBO O3LAYAET, tga
910 y(x) = tgx — neuer- M,
Haa dyukous (D(y) —
CHMMETPHYHOE MHOXKe-
CTBO), & 3HAYHT rpaduk o 0
CC BENTPaJLIO-CHMMETDH- ok »
YOI OTHOCHTENbIO HAMaIa ©
KOODJHHAT.
M.,
tg(-a)
1= 3]
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2. a)tga 2 0, HepaBeHCTBO
BLITIONIHAGTCS [IPH

g>a>0 (90° > a > 0°).

YuTH, 9TO BCC 3NANCHHA
TIOBTODPAIOTCS Yepes
KAXKbie NOJ-000poTa,
nonyuuM obobnieHne

T
5+1rk>a}1rk|kez

(mnm 90° +180°k > o > 180°k). 21—

w } Ocb
14 : \ PAHrEeHCOB

6) tga < 0, HepapelicTBO
BHIIIOJIHSCTCS IPH

—32[ <a<(

(—90° < a < 0°).
O60bias, uMeeM
—%+1rk<cz<1rk[kez

(w —90° +180°k < o < 180°k). —5

AHATOPHYHO MOYKHO BBECTH B 060pPOT JIMHMIO KOTAHI'EHCOB CO BCe-
MH CBOACTBAMH, CJEAYIOIMMH U3 YepTeXKa. PACCMOTDHM €/IMHKY-
nyio okpyxuocts (R = 1). AOMoy,, ~ AOM M}, rorna

o

Y Ma _ MM}

clga = Oy, T oML ¥4 Ocp KOTAHTEHCOD

Tak kak R=1, To OMy=1, 3na- ~% M, M, ©

T ctg o = M M. Yut - M,

Copusommanbliag TpAMas, mapaj- u.:

JensHasA ocn Oz, NPOXOAsILias ve- ! -
0 X, x

’ .
pez () Mj, (Te. (0;1)), mo cyrn
SBJIeTC NHIHCH 3Havenni KOTan-
reica, T. €, YUCGIOBOR OChIO.
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IV. Onpenenenne. KoTaHreHCOM YTiia ¢ HASLIBAGTCH OTHO-
weHse abcupccen ToukM M, eaMHMYHON OKpPYKHOCTH K ee

T
opauHaTe, T.e. ctg o = » IpBaeM TO4YKa M, He mpHHAZ-

JeXUT OcH abenmec.,

IIpuMmevanne. MoxIio JaTh B HHOE ONPEICICHHE:
KOTAIIICIICOM YIVIa (¢ HASLIBRETCH IPOCKIMS TOUKM M, emuiuy-
11081 OKPY2KIIOCTH 114 OCh KOTAIICIICOB, Ife Touka M, nosiyyaercs

noBoporoM Touky My Ha yron ea.
0 Ha ¥ ¥k Ocs rotarrencon

1. a)ctga=ciglat+m)=  __ 0 etga o
=ctg(a—1r)=,”= —
= ctg{a + 7k) =
= ctg{a + 180°) = 180? ©
= ctg{a — 180°) = 5 oA -
= ctg{a + 180°k) | k € Z.

M, 8o
6) ctg(—a) = —ctga. ¥ Ocpb, xoranrencop
3ro cpolicTBo 031avACT, o ctga) o S
410 Y{T) =ctgxr — HeYer-—e= ——
naa dyukmus (D(y) — XM,
CHMMETPHUHOE MIIOXKe- {a
CTBO), & SHAYMT ee Ipa- N -
dHK  LCHTPANLIO-CHM- \!\LU- M, x
MCTPUYCII OTHOCUTC/IBHO b AL,
Haas1a KOOPAVHAT.
2. a) ctga 2 0, HEPABELCTBO BLI- yIch KOTAHT€HCOB
™
Honusicrcs mpu — 2 a >0 —» 0 o0
Y 27 =87 -

b7

(90° 2 o > 0°).
O6obiwast, oy MM

g+wk>a>wk|kez
{wnm 90° + 180°k 2 a >

> 180°k).
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6) ctg @ < 0, HEPABEHCTBO BhI- Y TOCBR\O‘MHI‘BHCOB

T
HOJIHSIeTCST IIDY T > & > 3 -t

(180° > « > 90°).
OBobras, uMeem

%+‘.~Tk|kez "
{nmu 180° + 180°k > a >

> 90° + 180°k).

R+Thk>a>

IIpamevanwe. B paguanHoll nnu rpaiycHolt MCpe H3MepAcTes «,
CHCIMUANILIO OTOBAPHBATEL B JajsuciinieM Mur me Oyjcm, ccam no
CMLICILY SICHO, O €M WUET Petb.



2

BbluncneHune 3HayeHnmn
TPUrOHOMETPUYECKUX
$byHKunin nioboro yrna

Tabnuna HEKOTOPhIX 3HAYECHMN
TPUroHOMeTpPUYecKNX (pyHKInui

Asina
(x/2)|90° B=1
(2n/3) 120° 1 60° (n/3)
(8r/4) 1353 4",3;’2 45° (n/4)
(%) 150° f 30°(F)
180° -1 1oc  cosa
@ | 5 ig_ 1 0 ] {%‘jig": 360° (21)
-3
(F)210° K 330°(Lim)
(5n/4) 225° 3k 315° (Ta/4)
(4r/3) 240° 300° (5n/3)
(3Br/2) 270° bgo 2(1)1;3

cOSQ
ctga= sino



Tabnnna HeKoTOPLIX 3NAYeHNl TPAroINOMeTPHYeCKHX GyHKnui 23
a® o° 30° [ 45° [ 60° [ 90° | 120° { 135° | 150° | 180°
val o | L@, || ],
s 2 | 2 | 2 2 | 2| 2
2 2 2 2 2 2

tga 1] g 1 v3 -3 -1 «»-—‘-/5_:-”- 1]
ctga V3| 1 ? 0 —? -1 |-v3

o | T4 T | T | ® |23 5
Foau 6l 413z |3 |a%]|"
a® [ 210° | 2256° | 240° | 270° | 300° | 315° | 330° | 360°
me | L [V2 V3| I8 V2| 1|
e T2 T2 | T2 2 |72 | T2

V3l vZ| 1 1 [ v2 | V3
wa |- 1=3 |3l |z |2 |2 | !
tga _\g_é 1| v3 V3| -1 —g 0
ctg o V3 1 ? 0 —? -1 | -3
AR R A R R .
pas 6 4 3 2 3 4 6




24 Beiuncaenne 3HaUCHEN TpHroHoMeTpATecKHX yHKUHIL. . .

cosa tga
etga
Ahuaran
[t/ I/
sin(—a) = —sina sin’ ¢+ cos? a = 1
cos(—a) = cosa tga-ctga=1

tg(—a) = —tga sina = £v/1 - cos?
ctg(—a) = —ctga cosa = £y/1 —sina

1
tgea+1
1

\/ctg§a+1

sin(a £ 27) = sina cosa ==

cos(a+£27) =cosa sina==%
tglatw)=tga
ctgla £ 7)) =ctga
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Hpaxmuxym 1

1.

4.

50

HocTpoitre yrime:
1) kocunyc koropnix paperr —0,24;
2) cunye koropsix pasen —0,25.

HOCT])O“TG YhUILI H BLITHCAIUTE 3IIATIEITHSI TPHIOIIOMCTPDHIC-
CKHX OTIOIEeHNH 3THX ¥YronoB, HCIOAL3YA T'B.ﬁJIHIw " HeKo-
TOPLIC coitersa TPHIOIMTOMCTDHYICCKHUX OTHONICIIAK, BLITCKA-
IOHIHC U3 HX OMPEACaCIIHAL

11w
) e==

"
2) O = F.

Yro Gonwine:
1) sinl,8 mam sin2,8;
2) sin20° wan sin 20° - sin 35°7

TlocTpoiiTe 3T yrinL.

Onpenenure 3nak YaCTIIOTO cos 3187
pea tg 394°
. m
1) CymecrByer au sing = 7 ¥ CCIH Ji, TO TIPH KAKUX
m -
SHAMCHUAKX M7
2) sina = —¥1,75. Haiigerca nu raxoe o?
3) y=3sinz+5. E(y)=?
. Brerancnure:

1) a?sin 27 + b% tg 0 — 2abcos 7 + b2 cos(—=);

2) sin(3a+15°)+3ctg(90° — 2a) — tg(15° —4ar) + 2cos(—2a),
cend o = 15°;
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Brraucnenne suaucanii TPHroAOMeTPIYSCKRX GYHKUHH. . |

il
+ ctg 5

SRS

Pemwre TpuronoMeTpHyecKne HEPABEIICTBA, HCIIOML3YA TPH-
POLIOMETPHYCCKHMH KpyI:

1) sin2x > 0;
2) sin (39:—%) < 0;
3) cos3zx 20
4) cos(2z+%) < 0;
5) tg(2¢c—§£) > 0;
6) tg (33:+%) <0

7) ctg

8) ctg
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Pewenue npaxmuxyma 1

1. Tlocrpoitte yrast:
1) xochnyc xoropuix pasen —0,24;
2) cunyc koropbix pasen --0,25.

1) Ormerum na ocu Oz  wuc-
no —0,24 u uposeaem uepes
1Y TOYKY XOPJLY, UCPICITHKY-
asipnyio 0z (mo onpesenenuio
COSQx — TPOCKIWA 118 0Ch abc-
mace).  IMoayuum na empnmng-
HOH OKPYXKHOCTH TOYKH My,
n M,, Torna yrom o ecrb
obneaMilenne AByX cepuit yr-
OB @] H Qg € TOUIOCTLIO 1O
IIOJTHONG YHCJIA 0B0DOTOB.

cosa; = —0,24; a=oa; +360°%[keZ;
cosay = —0,24; o = oz + 360°;

a1 = —0o.

Hrak, o = *ay + 360°, roe k € Z,

win o« = toy + 27k (B paauaHIoM UCUMCIENNY YIVIOB).

2) Ormerum na ocu Oy  umc- W

ao —0,25 u mpoBeaeM epes
aapunyio Oy (o onpemerenyio \ o
sina — MpoeKuds Ha OCk Op- 0 12
qar). MomyuynaM Ha efunuy- oA
noft okpyxuocTH TOUKH Mg, =0,25
n M,,. Torma yron o ectb
obbeuHeHMe OBYX CepHil yr-
JIOB, CRAIBAHHBIX C (x] H Qg € TOYHOCTHIO A0 NOHOID UHCNA
obopoToB.

3TY TOMKY XOpJLY, NCPrCIIINKY- ;

o2
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Beruacaenee 3EedcHAN TpUroHoMeTpHYeCKHY (DYHKIME. ..

sine = --(,25;
sinay = —0,25 a = o + 360°k keZ
sinag = —0,25’ | = a3 + 360°% )

Ho o1 + s = 180°;

o = a1 +360°% a=a;+2rk

[a = —on +180° 4+ 360°k wi [a = —my+n+2nk
(B paJiUalOM HCHUCIICINY YIJIOB).

lkeZ

2. IlocrpofiTe yrABl M BHIMACIATE 3HAYCHNWS TDHIOHOMETDHYe-

cKux GbyHKUMIE 9TUX YTIIOB, HCIOAL3YA TAOVINILY M 1IEKOTOPLIC
CBOCTBA TPUIONOMETPHUCCKUX (DYHKIUUE, BHITCKAIOMAC H3 HX
ONPCACACHHAS:

11w
1) a=—;

T
a=Fg-

11w 3

1)——241r,

11n
Briuennm us uucna, Ve 1eJIyIo

Y13CTb — MOJHOE 1HCN0 000po-

117 3r
TOB: < = 2% + 1 Ha enn-

HH'IHOHA OKPY?KHOCTH OTMCTHM

yrodu Ef- (II uerBepTh).

117 3 3 V2
smT— (2 + ) sin -~ = 2=
con 2% — e (34 37) < con S < -,

4 4 4 2’
tgl%ﬂ=tg(2ﬁ+ 4) tg%=—1;
gt L,
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2) Tlo onpeneneHuio OYEBHUHO, UTO; Fu
sin{a+180°) =sin(a+ ) = - sina;
cos({a 4- 180°) = cos(a + w) =
= — o8
tg(a+180°) =tg(a+n) =tgo;
ctgla+ 180°) =
= ctgla +7) =ctgo.

[Tosromy

3. Yro Bonbie:
1) sin1,8 nau sin2,8 (Mcnons3yiiTe NOCTPOCHUC YIJIOB);
2) 8in20° umm sin 20° . sin 35°7

HoeTpoum oru yroel.

1)

1,8 = 1,8 - 57° =~ 103° € [I ucrseprn;
2,8 ~ 2,8-57° ~ 160° € I] wernepTH.
Tak xax Yy o > Yy v TO SID 1,8 > sin2,8.



Brrurcnenuc spatcHilt TpUroHoMeTpHYecknx (YHKURIL . .

2} Tak kak 35° € I gersepry, o 0 < 8in35° < 1;
20° € I yerBeptH, To 0 < 8in20° < 1.
8in 20° = sin 20°

Torad  in3se < 1
TlopeMHEOXKHAM MOWICiIHO, TOrLS 8in 20° - 8in 356° < sin 2(°.
QupeaenuTe s11aK “8CTIONO cos 3187
- npen t394°

Tak xax 318° € IV uerseprH, To cos318° > O

Tak Kak 394° =360°+34° € I yuersepru, To tg394° > 0, Torna
_cos318°

tg 394°

m
m-—1

1) CyuwecTeyer sy sinx = H eC/Id I3, TO UpU KaKMX

suadelmax m?
2) sina = —¢T1,75. Haitgercss an Takoe a?
3) y=3sinz+5. E(y)=7
sinz <1
1) Tak xak {sin:c;—l’ TO

m m-m-++1

£1 — g0
4m—l ; m—l1 :
m > -1 "L."‘..”l‘;_‘_;()
L m—1 m-1
(1 <0 X >
{ m—1° AL L m
_ . 1
2m-1, 7228 M7,
L m—1 m

E

1
QTBeT: npn m € (-oo; -2-:| CYLUCCTBYET 8ing =

2) Tak xkak 1,73 > 1, To —¥1,76 < —1,
T.e. sina = —1,75 < —1. Ho sina 2 —1, T.e. e cyme-
CTBYCT TaKOro @, 4robnl sina = —¢1,75.
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3) Tak kak —1 < sinz € 1, 7o -3 £ 3sinz € 3, Torma
25 3sinz+5<8

Orser: E(y) = [2;8] ans y = 3sinz + 5.
6. Briuncaure:
1) a®sin2r + b2tg0 — 2abcos 7 + b2 cos(~n) =
=a2 0+ -0—2ab- (1) + 8- (1) =[b(2a - b) |;

2) sin(3a+15°) 4+ 3etg(90° — 2¢) — tg(15° — da) + 2 cos(—2ax),
ecam o = 15°.

[TojcTaBHM B BHIPaXXCHHC BMECTO « ero 3HadeHue (15°),

[IOJTY ST M:
8in 60° + 3 ctg 60° — tg(—45°) + 2 cos(—30°) =
_§+3 §+1+— 25v3 + 1;

3) o (-5) ote? (=3) ~2sin (-F) _

4sin2( ) 2\/§sm——1
43 (42 F 945
4-(-—-25-’-) —2/3. 11 2-V2

(2+\/')(2+\/') 4+4\/§+2ﬂ )
T 2-V2)(2+v2) 4-2 _m’

p (D)

R
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7. Pemure TpHronoMeTpnuecKne UCPaBCHCTBA, MCNONL3YH TPH-

roHoMeTpr4ecknft Kpyr:

Asinx
1} sin 2z = 0. 1
T+ 2nk 2 2¢ 2 2nk; 7 7
L ink> z2rklkeZ. "%l 0
2 n 0 coS X
Huorna samicniBaior { [‘ﬂ'k; % + ﬁ'k] |k € Z} .
"2) sin (3::: - Z) <0. jsinx
2r 4+ 2rk > 3:::—% >x+2nk;
w iy
2n+—+427k > 3z > —+7w42rk; ol 9
4 4 \ L1
3 2 5 2 \ cosx
Zar+ —mk>x1> ﬁ“""ﬁ“k
5 2
{(—1-517+317k gﬂ'k) IkEZ}.
3) cos3z 2 0.
T
z > _Z
2+21rk,3a: 2+2‘.-1'k.
T 2 vy
-é-+§1rk,a: —-6-+31rk -

T 2 o 2
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4) cos (2:i:+ -g—) < 0.

3 T T
-2-1r+21rk Z 23:+-6 2 §+21rk; N

éﬂ'+2ﬂ'!‘:>2:1:>E+2‘m‘c° 2 & \' 0

= 1E

3 = = 3 3 —_ xo co!
§ﬂ+ﬂ'k>z2 — +7k;
7

T 2
{[E +1rk,§1r+1rk] |k€Z}.

7]
2y

5 Asinx
5) tg (23:- '6-17) >0 %
T 5
§+1rk>2a:—61r>1rk,
4 5
-+ 7wk > 2z > -+ wk; 0
3 6 0 cos X
Eﬂ'+ k>:.':> £ﬂ+ k
3 12
¥

{(15—211-+ Th: z‘ﬂ'-l---k) |kez}.

6)tg(33:+%)$0.
Ttk >3+ > & 4 rk;

47 2
3r T
-Z-—+1rk 33:>Z+1rk;
iy
T4+ k;
4+ >£>12+3

(5202454 wez).
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7) ctg (2m+ g) =2 0. Asinx
T
T T 9|
.2 > - .
2+1rk,2:c+3>1rk, >
T T
-6-+1rk?2m>—~3~+1rk; / 0
T m T 7 Y/, 0 oS X
—_— > —_— " e
{(—E-F —k; — + k]“cEZ} 32!;
T jsinx
8ctg|3x—- ] <0
3 i1
T_om 2
r+ak>3c——- > - +nk;
37 2
§ﬂ+ﬂf5>3$>gﬂ+ﬂk;

4 5
§1r+ k>w>-1-§1r+ k

5 F
{(E 3k 1r+ k)IkGZ}.

TIpumedvanne. OBGpaTHTE BHHMAHHC HA TO, YTO B JaHHOH
3aJla4e 116 COBCCM ITPUBBIYHBIE OCH KOOPAMHAT, Tak Kak apry-
MeHTaMH (YIVIaMi) 34CCh SIBASIOTCS BHIPAXKEHHS!, 3aBHCSLIHE
or = (a 3TH BBIPAXKCIUA — ,UIMIBI AYTH RIM BEAHYHIIBl YI-
OB}, TO OCSIMH (IPOCKIMIMU )} AB/SIIOTCH COSZ H Sing.
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ITpaxmuxym 2

3anonuuTe TabuTHILY, BEIMHCINB 3HAYCHAS Sina, cosa, tgeo, ciga
JUTA YKa3aHHBIX YIJIOB.

720°

225°

300°

870°

—330°

—630°

-210°

COSs ¥

tea

ctgor

1ir

“|§

b

1ir

sin o

cos

tga

ctga

1080°

405°

330°

—225°

—-300°

—1020°

sin o

cos

g o

ctga




36 BRIYHCICHHC 3HAYCHHN TPETOHOMETPRIECKHX DyERUMIA. . .

4.| o |870° [-630°|-810°| 210° | 315° | —240° I

sin o

COB ¥

tEa

clgo

5.| o | = |~420°|~g10° | ZE - ZE 1tz 72a| 2E

sinex

coscy

tgo

ctg o

6.1 o |930° |—690°] 7500 | 6750 [ 12F| x| w1 Miw

sina

COB ¥

tga

ctgo
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Pewmenye npakruxyma 2

Pewerue npaxmuxyma 2

3anonauTe TabNuIly, BLIYMCIUE 3HaveHuna sing, cosa, tga, ctgo

A4 YKA3AHHBIX YIVIOB.

ml_zﬁ_zﬁ_s S m_s_ﬁzl_z Q 2o W_sﬂ_zl_z S Sl
| |
B~ o8| PBTeRBR 7] SR T
o
Mm_ul_2ﬁ_2ﬁ_3 ﬁ ..m_Z Tl e m ) m_ ﬂ_21_2 ﬁ ﬁ_qo
[-]
W o | T 1o m u.WLd.ﬂ_naﬁ_nz T m_ w_21_2 ﬁ ﬂ_oo
Wl_?ﬂﬁ_.zﬂ_oe ﬁ_ m_3rqw_21"2 q_... hw_qo _.u% _n/.,...“nzﬂ_? TT
|
g8l SRl Rk e | |5 kB3
FrE- -] B -] (B
om ol —=|ao| & M_Sﬁ_.zl,..z < rnw_3 Mn.o o | ~| ol &
L - - | i | m =
s | 8| & | @ S| 3| s | s | 8| & | &
g1 8|2 ¥ MEIEIEAR: 18| 8[# ¥
- o o




17n

o
1_2¢

19w

|
|
ENEER

iir

Sﬁ_zl_z

17

S |0 e

675°

S e

750°

—690°

10 e

Briuncaenve 3HaqcERi TPUrOROMETPHYCCKHX YRKUMIA. . .

V2
930°

1_2ﬁ_2
]

ctg o -3

g

510
Cos Ox

38
4.
60

-1

V3§ V3| VB

ctge
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Tpenupogouraa paboma 1

JanoaHuTre Ta0/MILY, BHIYHCIMB 3HAUEHHS sing, cosa, tga, cigo
JLAA YKA3AHHBIX YII0B.

3300

630°

210°

810°

—570°

-720°

—225°

sin o

cosx

tg o

ctgo

ir

11w

237

sing

CoOsS o

tgo

ctga

1050°

300°

225°

—1080°

—405°

—390°

T

[ Il

11-m

sina

COsS &

tg o

ctga
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af o [P BT 0T o0 [—a150[—210°] 8100

sin &

cos &

g

ctge

5.0 o |630° [-s70°| =T | 2T | 300 | ~90° [-2F|-ZT

sin o

cosor

g o

ctgox

6.1 a {660°] 840° {—-270°|-780°|-600°| —/— | —— | —

sinq

cos¢

tg o

ctgo
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Pewenue mpenuposouroii pabomwv 1

SanoHuTe TAbAUIYY, BHIYHCITHE 3HaYCcHuA sina, cosa, tga, ctga
JUISL YKASBHHLIX YTJOB.

a | 330° | 630° | 210° | 420° | 810° |-—5T70°(—720°|—225°
. 1 i V3 1 V2
BIIl &¥ —§ —1 —§ T 1 § 0 T
COS ﬁ 0 _£ 1 0 _L:’T 1 _Q
2 2 2 2 2
tgo _iﬁ ner ﬁ V3 ucT —£ 0 -1
3 3 3
ctgal —v3| © V3 ? 0 3| wer | -1
Tor [T [, LT T7r [_2r| B |15 | 237
“17|737%"]| e 3 | 1 2 |76
3 L[ L B2, | L
smai 5 2| 2 2 3 2 2
RABRERAEEEARSEE
BT | 3 2 2 2 | 72 2
tgae| —1 —\/5 —? —? \/ﬁ 1 ner —5-3-
ctga| —1 —? -3 -3 ? 1 () V3
B 1
o |1050°[ 300° | 225° |—1080°[—405°[—390° 76'5 11§1r
dng| L [_¥81_v21 4 1_¥2] 1| _1|_¥v8
2 2 2 2 2 2 2
2 2 2 2 2 2 2 |
v3 v3| v3| v3
t.g('.! '—? —\/5 1 0 —1 —? _T T
V3
ctga —3|-==] 1 Her ~1 | -v3|-v3| V3
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&l-|=]&]|°
“m,. 1,.2@_2@_3 ..qd_u,
I |

2 lslolle| ~ | -
|

Q o

& Bl e gl

€ oS ool en] &[S0

EERSR T 7] BB s
ST N ST I S N S R
i
s (= ]] ]
eSO I - o R
t
N R B Sloief S 8
t
[+]
Sfel= oS S | B <o | E]e
-] o - =
% 1“2rv_2ﬁ_3 & W €2 | oo 120 f_ f_
27l 8o 2 [2]n]_ ] € Kl
- = e _ : |
s| 213l 8|S NEREIERE
E1 8| ¥ & 21 8| w| ¥
w o




AnreSpandeckue COOTIOMICHUS. . . 43

Anrebpanveckne COOTHOIMICHUSA
MEXIY TPUIOHOMETPRUECKEMHU DYHKIUIMHE
OJHOTO U TOTO XKe yIJIa

Mozkno 1oKa3aTL cliefy1onHe B3aHMOOTHOIIEHAS MEXKTY TPHIOIIO-
MCTPHYECKHMH (PYIKIHAMYA OUNIOT0 ¥ TOTO K€ YIVIA, OTPAKEIIHELIC

B TAbaKLE.

sin o COS & tge ctg o
. tg o 1
sin o +v1—cos? o
+v1+tg2a| v/ 14ctg’
" 1 ctg o
cosa]++/1—sin’ o
+/1+tg2a|t/14+ctg?
sinex v/ 1—cos“ e 1
tga
+y/1-sin?a| cosa ctga
:I:\/l—sin2a cos 1

clga sino ++/1—~cos? o tga

3zech 3MaKY ONPEJNCHAIOTCS 3IAKOM TPUrclioMeTpuYceckolt dynk-
[HH, CTOAINEH CJIEBA, B 3ABUCHMOCTH OT TOTO, Kakoft YersepTy 1IpH-
HaANCKHT o,

4 T
Hanpumep, tga = ~3 e 3 < oL,

Torpa cosa < 0, a sing > 0, 385 UT

B MYJIC COBQ = ——————
bopuy +/1+tg%a

3HaK, YTOOL! KOCHHYC IlpHHHMHJI OTPUINATCILHLIC SHAMSITHA:
i

a B ¢opMyne sina = —
:I:\/l + tg?

TCALHbIM:

11eoBXOAVMO TIOCTABHTDL TaKoH

costx =

, Trobpl cHIyc BBLT MONOKH-
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Ipaxmuxym 3
1. Brigucnure:
1) tgo, ecu cosa = —0,6 upn 90° < o < 180°%

. 3
2) sine, cosa, ecm tga = ~1 npu 270° < o < 360°;
. 12 T
3) cosa, tge, ctgo, ecnu sina = 3 npu 3 <<

2. Joxaxxure TOMNECTRE:

.\ 2 2
SN o COS & .
1)( ) +(—) —sin? @ = cos® o;

tgo ctg o

2) (1+ ctg2a)(1 —sin®a) = ctg? o

1+tga+tgla 9
3 = .
) 1+ctga +ctglo tg" o

3. ¥Ynpocrure:

1)

2) (asina + bcosa)? + (acosa — bsina)?.

2sin?a — 1
sina — cosa’

4. Poiure ypaBaeHus:
1) sin®z —cos?z +1=0;
2) tgz - ctgz = cos T;

3) sinz ~sin’ & + tg45° = cos? & + cos45°;

2
4) tgx +ctgz = prget

cosS
._=00
sinz+1

5)
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Pewerue npaxmuxymae 3
1. Boluncaure:
1) tge, comm cosor = 0,6 npu 90° < a < 180°,
isina = +v/1—cos? )
sina > 0, tak Kak « € ]I 1erBepry;
sina = /1 — (—0,6)2 = /T—=0,36 = /0,64 = 0,8;
sin o 0,8 4
t _—— = —————— e -
BC= e’ tga =7 6 3
. 3
2} sina, coso, conm bgo = —4 P 270° < a < 360°.
a € IV uerseprd, 3naqunt cos¢ > 0, sina < Q.
oo 1777773 1 4
o S irwe @ e ne '
0
sing = —v1—cosoy sinae=—4f1— E 2— _3
- ’ - 5) | 5
Moxkno npome: 'rak Kak sino = cosa « tg o,
'msinc:ce—E 3y 8
5 a4/ 5
. 12 T
3) cosq, tga, ctgoa, ecnu sina = ' npu 5 < < .
o € Il uerseprH, TOTAE cosa < O
s = /1 —sin’ a1 )
cosam—y/1~ (12Y") cosam_, /169144 [ 5
- 13 - 169 | 13]
sin a 12 5 ’
tgae = ; tgoa=—:——=<]= .
EX= tosa’ 89713 ( 13)

ctgoy = 1 ; ¢t = 5
Be=ta BT ("1
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2. HokaxuHTre TOXKACCTBA:

. 2 2
1} (f‘l’lﬂ) +(cosa) —sin’a = cos? a.
: tga ctga

IIycte L — nesaa yacts M I1 — npasas sacTs.

(sino:)2 (0030)2 . 2
L=|—] + —gin‘ox =
tgo ctg o

2 2
sin o cos ¢ .y
- gina + COB St =
co% o sinc

= (cos @)’ + (sine)? — sin® a = cos® a.

L =cos? _ sina # 0
M= cos?a |~ L= ({cosa;éO)'

sin o'\ 2 cosa\? . 9 2
Brisogn, + — 8in“a = cos“a ecThb
tgo cig o

TOXKAECTBO, eclln O 7% gk |k e Z.
2) (1+ ctga)(l —sin? @) = ctg? .
2
L=(L+m£ax1~mﬁa)=(L+§i“)—m@a=

sin“ @
. 2
sin“ o + cos* o 1
= ‘cos’ @ = —5— - cos a = ctg’ .
sin® o sin” o
L =ctg?a .
M= ctg?a = L=1I, ecnu since #0, a#nk|keZ.
1+tga+tgla
3) & g =tgla.

1+ctga+ctgia

_ l+4tga+tg’a  l+tga+tglo

T 2o 1 1_
+ctga+ctg“ o 1+ +IE’*’E

tgox
_1+tgatigia —ta
T tgfadtgatl
tg o
L=tg?a sina#£0

a#%ﬂkez

cosax #0

M= tg?a = L =TI, ecnn{
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3. YnpocruTte:

1)

2¢in?ar — 1 sin® o + sin

sina —cosa
2 2

sina — cosar
_ sin‘a—cos®a  (sina+cosa)(sina—cosa)

sino — cosox

=sina + cosa npH sina # cos a.

sino — cosa

2) (asina+beosa)? + (acosa — bsina)? =

2

= a?sin? @ + 2ab - sina - cosax + b2 cos® a +

+ a2 cos?

a—2ab-cosq - sina + b2 sin o =

= a?(sin® o + cos? &) + b*(cos? @ + sin? a) = a? + H2.

4, Pemmte ypaBucims;

1) sin®z — cos?z +1 = 0.
Tax kak 1 — cos?

10 sin®x + sinzx = Q;

2sin?z = 0;

sing=0; z=nk|lkeZ

2

2} tgx - ctgx = cos .

= COST;
cosx sing
{oosx#o
sing #£0°
cosz=1; x=2rk,

s
HO T # §n|k,n €Z,
3NATAT PCINCHHS T,

3) sinz — sin® z 4+ tg45° =
= cos? x + c0s45°.

sinz = sin® & + cos?

—tg 45° + cos 45°;
V2

x-.-.

z = gin“x,

4
1

 sinx
11

2 JInuua
‘CHHYCOB

|~

cos X
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|k, n € Z, wim

V2 [z =45+ 360%
z = 135° + 360°n

|kyn € Z.

Orser: {4 + 21rk Ty 2rnlk,n € Z}

9 Asinx

Ytgr+cotgr= —;

) tgz +ctge sing % ‘%
sinx+cosx 2

cosx sinz sm:c
sin®z + cos® x 2

— .
- 1

sinz - cosx sin -

cosT #0 1 =3
{sin:n;éo’ ST = o x [k,n€Z.

OTset: {:l:-g-+2ﬂrk[k € Z}.

COST
1+s1na:

cosx =0
sing # — ~1° s

=—+1rk

¥y

|kyn € Z;
:1:96———+2?rn

rofgy

x=—<+2nkjkcZ.

Orper:

,_Aﬁl\-'ilﬁ
3]

+2ﬂ'k|kEZ}
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Tpenuposounar paboma 2

1. Briuncnurre:

1) coso, ecnu tgo = —1z npu 450° < a < 540°;

8

2) cose, tga, ctgo, ecam sine = —0,6 npn cosa > 0;
3) sine, cosa, tgo, ecau ctgcc=——2$ npu 630° < o < 720°.

2. Jokaxure TOMXKIECTBA:

1) (tg2a —sin® o) ctg? @ = sin
2

2) sin4a+cos4a+2sin2a-cos a=1];

l+m+
3. VYnpocrure
. 1—
1) Afa) = sin o + .oosa;
1—~coscx sin o

1 ~ (sin & — cos a)?
1+sin’a —cos?a’

2) Ala) =

4. PemnTe ypaBleHns:

1) tgx + 1 =sin’x + cos?x;
2) 2sinz +cos?z = 2 — sin’ z;

COBE
3) sing —1 0.
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Pewenue mpenuposounoti pabomwm 2

1. Boruucnure:

1) cosa, ecnu tga = —1% npH 450° < a < 540°.

a € II yerseprH, Toraa cosa < 0.

cosx ="~ 2 641+225= 17|
1+(-%) Ve

2) cosa, tga, ctgo, ecm sina = —0,6 npu cosa > 0.

cosar = 4/1 - (~0,6)2 = /T~10,36 =[0,8].

sine _ =06 | 3|

tga=——; tga= 08 "1
1 4
ctga—tg—a, cltga = —3l

3) sine, coso, tge, conuctga= —% opu 630° < o< 720°.

o € IV yersepTy, 3HauuT sina < 0, cosa > 0.

el Yitaga!
Bina = 1 = 7 .
=— = =|—o;
()
. 24 7 24
cosa = ctg o - sina; cosae:—?- ~3E = ﬁ;

tga= —; tga=|-—
g T ctga’ B =172
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2. Jokaxure TOXKISCTBA:

1) (tg?a —sina)ctg? a =sin?a.

2
B .2 o _ {sinfa cosa
L = (tg? o — sin® o) ctg a—( — &in a)- — =

cos? o sin? o
sinfa cosfa . 2 2 oy
=L s« 3=
cos? ¢  sin® o sin‘ o
=1-—cos?a =sin’a.
L =sin’« sina # 0 wk
) =L=II, ccm T.e afr—|keZ.
I = sin? o ? cosa # 0’ # 2 |

2

2) sin? o+ costa+ 2sin ¢ cos?a = 1.

L=sin? @+ cos* @+ 2sin? acos? a = (sin® a + cos® a)? = 1.

p=lsL=m
1+ 5z + s
ga " tgfa 2
3) el o1 =ctga
ctg o CLFO:
1 1 2 atigatl
a 't tis = tg"a L =ctg?
1+%‘a+ct_;,; l+tga+tgla  tglo ’
L = ctg? o _ sina # 0
O=ctg? o =L =11, ccn {cosa;éO’
'1‘.e.a9£%k|kez.
3. Yupocrure:
sino 1—cosa
1) Ala) = .
) Al l—cosax sin a
Alo) = sin? o+ (1 —cosa)? _ sin® o+1—2cosa+cos’ a _
~ (l-cosa)sina (1—cosa)sina B
2-2cosa _ 2(l—cosa} 2

“ (O —cosa)sina (1 - cosa)sina _ smna’

Te. Ala) = g_ﬁ—a, ecny sina # 0.
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1— (sina — cosa)?
1 +sin?a—cos?a

2) A(a)=

—sin’a + 2sinacosa—cos®a
sin® o + sin’ « -
_1-1+2sinacosa _ 2sinccosa
- 2sin? o T 2sinfa
Ala) =ctga (sina #0),

Afa) =

=ctga.

4. Pemmnre ypaBHeHMS:

1) tgz + 1 =sin’z + cos® z.

tge+1=1; tgz=0 2x=180°%; z=nk (k€Z)

Oreer: {nk|k € Z}.
jsinx

o 3

2sinz+cos?z+sinz—2=0;

2} 2sinz + cos® x = 2 — sin®

2sinz+1-2=1{ 1 150% 0°
2ginz —1=0; sina:=§;
[z = 30° + 360°k 0 cos X
| & = 150° 4 360°n | P17 €2 W
[ 7 Junusa
T=z + 2wk CHHYCOB
5x [k,n€Z
T == 4270
OTser: {%+2ﬂk;%+2ﬂﬂ|k,n€2}.
cOST
gsinz—1_ T sinx
T==4+7
cosx =0 2
{sin:c;él; |k €2
# -+ 2m 0

z=-Z+2uk kel cos

Orper: {——-g + 27k |k € Z} . B
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IIpaxmuxym 4
1. ¥npocrurre:
tgax  coso 1
1) Ale) = — + — = ;
) Al@) sec o + tga (seca cosa)’

2) A(a) =cosa(l +tga) —sina(l + ctga);
3) A(e) = (1 —cosa)? + (1 + cosa)? — 4 cos? o
2. Borancaure:

1} sina, conm tgo = % npH 180° < o < 270°;

dsing - cosar

2} Ala) = npu ctgo = —2;

2sin% o — 3cos2 o

3} Afe) =sec? a+ cosec® o, ecm tga +ctga =3

(coseca = ,1 )
sin o

3. HoxaxuTe TOXKAECTRA:

sin o
ctgo’

1) cosafsec’a — 1} =

ctg?a—cos’a  sina-cosa 1.
ctg? o ctgaa

3) 8lsinta —~ 16 cost a
(3sina — 2cosa)(3sina + 2 cosa)

2)

= §gin®a + 4.
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Peuwerue npeaxmurymae 4

1. Vupocture:
tga cosa 1
1) A(a)=—§— . Tak Kak secox = ——, 10
scca tga COS O
sinex .
cosa , COSC SN - COBQ¥ COSCK-COSKY
—_ 0o COS ¢ sin ¢
COG COB (&
. cos?a  sin®a+ cos? 1
= S8In o 4+ — = - = — s
sin c sine sina
1 gina#0
T. e. Ao} = —— = coseca, ecnu 7 .
sina cosa #0

2) A(a) =cosafl + tga) ~ sina(l + ctga).
Ala) =cosax (1 + m) —gino (1 + ﬂ) =
cosa sin o
_ sina-cosar _
sinae

cos o - sin ¢y .
=cosa+ —— —sina
=cosa +8ina —sina —cosa =0,

_ sine # 0
T.e. Ala)=0, ccnn {cosa;EO'

3) A(a) = (1—cosa)? + (1 + cosa)? — 4 cos® a.
A(a)=1~2cosa+cos? a+1+2cosa+cos?a—4cosa =
=2 —2c082 o = 2(1 — cos? a) = 2sin? ¢,
r.e. Ala)=2sin’e.

2. Boraucaure:

1) sina, ecnu tga = 3 npu 180° < a < 270°.

12
a€ Il uerBeprn, Torna sing <. 1sine= ¢ !
pr, 7012 e L Ataal ©
5 5
12 12 5




Pelnenive npaKTUKyma. 4

55

3sina - cosax

2) Ala) = tgo = ~2,
) Ale) 2sinfa— 3ot T OB
sin - 3ctga 3ctga
A = = .
(@) sin? (2 - 3ctgZa) 2-3ctgla
(=2 -
A= 32 _ =6 3

2-3-(-2)2 2-12 5

Urax, Ala) = , ecny ctga = —2.

2

3) A(c) = sec? o + cosec? o, ecnu tgo+ctga = 3.

1 1 sin? o + cos? o
Ala) = - +

22 2

2 gin?a costa-sin®a cos?a-sin

C agpyro#t cTopotibl,
(tga + ctga)® = 9; (

Sln fa'y COS 44 2 g
cos a sin o ’

sin2a+c082a =9 1 2_9
cos & - sin o cosq - sing )

Taxum obpazom, A(a)=[9], ecan tga+ctga = 3.

3. HokaxkuTre TOXKIECTBA:

sin o
ctga’

1) cosa(sec? o — 1) =

1
L=cosa(sec2a—1)=cosa( 3 —1)=
cos? a

1—cos2a sin®a sina sina
=CosQ . = = = .
cos? o cosa  SH8e  ctgor
BN Cy
sin o
- sina #£0
ctg o = L =1II, echu 7 .
M= sin o cosa #0

ctgox

&
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% ctg’a—cos’a sina-cosa _
ctg? o ctga
_ctgla~cos’a  sina-cosa _
- ctg? o ctga
2 +
cos?a  sine-cosa . ,
=1-— ———— =1-sinfa+sina=1.
st e sina
L=1 sino # 0
D=1 = L =11, ecnu {cosagéO'
81sin* @ — 16 cost o _
3) = 5sin? o + 4.

(3sina — 2cosa)(3sina + 2cos )
81gin* o — 16 cos* &
= (3sin o — 2 cos (I sin o + 2 cos ) -
(9sin® o — 4 cos® @)(9sin® & + 4 cos? @)
= 9sin? o — 4 cos? & -
=9sina+4cos’a =
= 5sin’a +4sin®a + 4cos? a = Hsin® o + 4.

L=5sina+4

2
O=5sin?a+4 = L =11, ecan tgo:;ézl:g.
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Tperuposounan paboma 3

1. ¥upocrure:

2co82 — 1
1) A(a)=sina+cosa;
2
%) Ala) = 1 1 gsin‘ o

cosla ctg?a tgla’
‘2

sin® ov

! +tga).
cos

3) A(a) = (ctgax —cosa) (
2. Buraucnure;

1) sine, ctgo, ecmm seco = —g npu 180° < a < 270°;

_cosa+ctga " o .
2) Ala)= TFema &M cosa=0,5 npu —90° < a <0;
2. _ 9ai2
3) Afa) = 2cos‘a — 3sin“a mpu ctgor = —2.

3tg? o - cos? o
3. JoxaskuTe TOXRAECTBA:

cosec o — sina .

1) —————— =sin;

ctg“ o

sina — cos o cos? o

2 —
) 1—ctg?a sina+cosa

= sina — cosa;

3 (1+ctga)sin®a+ (1 +tga)cos®a )
(sina + cos a)? -
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Pewernue mpenuposounoti pabomu 3

1. ¥Ynpocrure:
24—
1) Afa) = 208" a—1
Sing + cosS &

_coffa+cosla—1  cosla—sin’a

Al = —
(o) sina 4+ cosa sinox 4 cosa
(co8 @ + sin ) (cos a — sin ) .
= . =cosoa — sine
SN+ cosa

Takum obpasom, A(a)=cosa—sina, ecnu cosa# —sina.
s 2

i i in® ce
2) Alo) = cosfar  ctgle  tgla
1 sinfa . 4 9
A(a)—m-—cos2a-—sm a-ctga=
_ 1—sin’a  sin’a-cos’a _
T cos? sin? o .
2
=ms2a—cosza=l—oosza=sinza.
cos? o
a2 Sina-',ﬁﬁ
Hrak, A(a) = sin®a, ecnu {cosa;éO'
sin® or
Alo) = - .
3) A(a) = (ctga — cosa) (coso: +tga)

cos sina  sino
Ala) = ina Cos ¢ + =
o cosSa  COSQx

_cosal —sina) sino(l+sina)
- sinc cos -

=1-sin?a = cos? .

ginoe # 0
cosa #0°

Ala) = cos® o, ecnn {
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2. Boruuciure:
1) sine, ctga, conn seca = —g npu 180° < a < 270°.

o € III yersepry, Toraa sing < 0 n cosa < 0.

4
SeCq =" = —7; COS0=—g;
: . A\ [3
sina=—-v1-—cos2a; sina=-~—4/1- ~ = —5l
4
£ a__coso:. ct 0—3—2
CE= Gna’ OB ___13_3'
cosa + ctga o
2) Ala) = ——"" ecnu cosa=0,5 npu —90° < a<0.

1 +sino

a € IV <ierrepry, Torsa sing < 0.

2
sinog = —v1—coslqx; sina=— 1—(1) =—£.

2 2
cosa cos ar(14-sin o}
A cosc+ sin o sin o cosar
(@) = l4+sinae  l4+sina  sina =ctga.
ctgaz 0’5 — .....i — _.ﬁ_
_VT? 3 3
Urax, Ala)= —? , e cosa=0,5 npu —90° < <0.

2costa — 3sina

3) Ala) = 3tgla-cosla npu ctga = —2,
A(a) _ 2cos @ — 3sin o _ 2cos? @ — 3sin? & _
N 3.%:%.00320 - 3sin2a -

_2::0320: i*lsinzac_2ct20E 1
3sinfe  3sn’a 3 ° ’
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8 2
_ 2— = = — - 1=
(-2)* -1 3 1 13,

Z
3

2
Ala) = E, ccIH ctga = —2.

3. IokaxKuTe TOXKICTBA:

roraa Ala) =

coseco — sing

= sin a.
ctg®a

1)

1 .
__coseca —sina fma _SNO

L=

ctgza - cos? ar
sin?
1—sin’a sin®a cos?a-sina .
= - . = 3 = gina.
sin o cos? a cos? o
L =sina sina # 0
. =L=II npn 7 .
II=sina cosax #0
sina — cosax cos? &

=sina — cosa.

2)

1 —octg? o " sina + cosa

_ sina —cose cos® a

1-ctg?e  sina + cose
2

_ sina — coso cos* cx
- s’ sina+cosa
S
_ (sina —cosa)sin’a cos® o
sin? o — cos? sinoa + cos o
sin? & cos

sine+cosax sino+cosa

sin?a —cosa
_ —e———— 22 SN0 — COS (Y.
SIna + cos ¢
L=sina—cosa
H=sina—cosa

sina # 0

= L =1I, ecsu {sina#:}:cosa'



Pemenne TpennposovHoit pabote! 3 61

3) (1+ciga)sin® o+ (1+ tga)cos’a _ )
(sina + cosa)? -

_ (L+ctga)sin®a+ (1 +tga)cos®a

B (sina + cosa)? -

(1 + 9:'19-) sin® o + (1 + si"“) cos? o

L

Since Cose

(sina + cosar)?
sin® @ + cosasina + cos? @ + sin wcos o
- (sin & + cos ar)? B
(sina + cos a)?
T (sina+cosa)?

sina # 0
= L=II, ecnmu { cosa #0
sina # —coso

L=1
=1
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BriuncicHue 3pa4eHHH TPHMOHOMCTPHYCCKAX BYHKLMH. - .

Tpenupoeounasr paboma 4

1. Berawmemure:

1) ctga, ecnu sina = —-% npe 180° < o < 270%;
) 24 o o
2) sinf, ecwm ctg B = —~ TpH 630° < 8 < 720°%
. 8
3) sine, cose, ecam ctga = ~15 npy 90° < a < 180%;
9 3
4) tgo, MM COSQY = ——— OPpU T < & < —T;
41 2
. 7
5) sina, cosa, ccan tgoa = =5 PH 810° < a < 900°;
24 .
6) cosa, ecmy ctga = —= Tps sina < 0.
2. Ympoctute:
1) sin® o + cos? @ + cos® arsin® oy
l—cosa 1+ cosc
2 (1+ l+oosa) ) (1+ l—cosa:)'
3) sina + 2cos? o _ 3cos? o .
2sin® @ — 1 1—2cos?a’
2) cOS (¥ sina

1—2sin?a  1—2cosla’

3. Joxaxkure TOXJeCTBA:

Y
2)
3)

(1+tg?a)- (1 —cos®a) =tg?ey
cos? @ + sin® ¢ - 5in% B + sin® & - cos® B = 1;

(sina + cosa)? + (sina — cos@)? = 2.



Tpenuporoanas pabora 4

4. Pemwmre ypaprenus:

1) 1+ctgz — cos®x = sinz;

2) cosx — cos? z + ctg 45° = sin® & + sin 45°%;

tge
3 cosz—1
4) ctgx

snz+1
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Brruncienue 3uaveHUlt TpUroHOMeTpUYCCKHX HyHKOMI. |

Pewenue mpenuposonoti pabomut 4

1. Briuucnure:

1) ctga, ecnu sina = —-% opu 180° < o < 270°;

2)

3)

a € III yereepry, Torna ctga > 0;

-1

sma

sin 3, ecnu ctgff = —

7

B € 1V yerseprH, suayur &in § < 0;

isinﬁ_:l: 1+:t33ﬂ§m sin g 1+cltg2ﬁ

sinf=— 1 3 =_JWL‘9=_ sl
() VTRV

sina, cosq, ecam ctgo = —-—1-8—5- npu 90° < a < 180°%

s npa 630° < 8 < 720°%

a € II yerBepTH, TOrAs sina >0, cosa < 0;

---------- -

:sma=:|: 1+ctgza; ®
sina = 1 3 25 _|18 ;
14 (%) 289 (17
ooma=£V1 st @
cosa=—\/—ﬁ=— ﬁ=—£.
289 289 17

251
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41
a € IIT yersepTH, Torna tga > 0;

1
tge= v costa
1681 1= 1600
"8l 81 = ’

5) sina, cosa, ecm tga = "534' npa 810° < a < 900°;

o € 11 yeTBepTH =}-sina>0, cosa < 0

9 3
4) tgo, ecnnoosa———npn?r<a<§ar

1 =
jeos = 1+tg o: m
cosar = 1 ’576 24
14 (_%) 625 25
IE:B"&"EI:'\"/'"—‘&;F&. 0
sina =
24 .
6) cosa, ecnu ctga = - nps sina < 0.

sinoe <0’
Torpa cosa > 0.

Tax kak {c.tga<0 10 ¢ € IV yernepTH,

ct, a——gﬁ IHATHT a——-z-
g - 7 ¥ g - 24’
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2. Yupocrure:
1) sin*a + cos?a + cos?asin’a =
= (sin* o + cos? vsin® @) + cos? @ =
= sin® a(sin @ + cos? @) + cos a =
=sin?a +cosla=1.
1 —cosa 1+ cosa
2) (“m) (”m) =

_ (1 + cosa) + (1 —cosa) ) (1—cosa) + (1 +cosa) _

1+ cosa l—coso
_ 2 2 _ 4 4
" 1+cosa l—cosa (1—cos2a) sinle’
cosax # 1
{oosa;é 13 a#rwk|keZ.
3) sinfa +2cos  3eos®a
2sin‘a — 1 1—2cos2a
_sinzo:+cosza+oosza_ 3coslar _
T 2(l—cos?2a) -1 1-2cos?ar
_ 1+00320c_ 3cos? o _
T 1—2cos?2a 1—2cosla
_ 1+cosza—3coszo:_ 1-200320:__1 o
- 1—2cos? o T 1—-2cos2a '
1
2 el
cos a;éz.
) cosa sin o cosa sin o _

1—2sinfa | 1—2cos?a  1-—2sine  1-2sina

coga—sino cosa — sino cosx — sin o

1-2sina  cos2a+sina—2sin®a  cosZa—sinZa
oS8 & — sin o
(cosa —sina){cosa + sina)  cosa +sina’

cosa # tsina; tga#xl; a# :I:%+1rk|kez.
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3. Hokaxure ToxgecTsa;

1) (1+tg2a)(1l—cos?a)=tg?a;

L=(1+tg2a)(1 —cos?a) = ( sin a) -sin?q@ =

t oo
2 in2
cos“a+sin“a |, 5 sin? P
= smm——— - SiN"a = 2 =tg’a.
cos” & cos‘a
L=tga
N=tgla

YTO 1 TPeBOBANIOCH JOKAIATH.
2) cos? e +sin’a-sin® B + sin’ @ - cos? B = 1;
L = cos? @ +sin® a - sin® B + sin® & - cos? f =
= cos? o + sin a(sin? B + cos? B) = cos? @ + sin® o = 1.
=1 l = L =1II, uTo n TpeboBanocs JOKA3ATh.

3) (sine+cosa)® + (sina —cosa)? = 2.
L = (sina + cosa)? + (sina — cos@)? =
=sin? o+ 2sina - cosa + cos? o +
+sin? o — 28ince - cosa + cos? o =

= 2sin’a +2cos?a = 2(31112&, +cos?a) = 2.
;f g = L =1II, uyro # TpcHOBANOCH AOKAIATE,

4. Peuwmre ypaBHenng:;
1) 1+4ctgz — cos? z = sin’ x;
1+ctge =cos’z +sin’z; 1+ctgr=1;

ctgz =05 m=%+ﬂ'k|kez.

2) cosx — cos?z 4 ctg45° = sin® x + sin 45°;

V2

cosz + 1 = cos? z + sin? z + —;
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3) cosx —1 =0;

tgx=0
cosz # 1’

=k
{x;ézfm | k,n € Z

z=n+2rk|k€Z.

ctgx
sinz+1

1)

_T k
{ctg:c=0 ‘ .’B—§+ﬂ‘ -
H 1! t
sing # —1 a:;é_%+27m

m=g+2ﬂk]kez.

Asinx
£
0
0 cosx
-1

Asinx

sinx

0

3~



Peu.leHv]p
NPOCTEeNLINX
YpaBHEHNI

¥paerenun suda cosx =m

Peurnty Takoe ypaBHeHNe — 3HAYWT HalTH BCE 3HAMCHHA YIVIOB,
KOCHHYC KOTOPHIX PABeH YHCIY M.

I'chrb & — MHOXECTBO BCEX TaKHX ¥IJIOB.

6oaHauHM & = Arccosm — UYUTAETCA 3TO TAK: MIOXKECTBO BCex
YIJIOB, KOCHHYC KOTOPBLIX PABEH YHCAY M.

O4eBHAHO, YTO YCJIOBHE PA3SPEIINMOCTH YPaBHeHHS

|| € 1, me. =1 € m £ 1, Tak Kak MHa4ye HeT Ncpecewellns ¢
CAMHHYHOR OKPYKHOCTBHIO.

Tak kaKk g = —evj, TO 3aNKUCH MOXKET GbITL HHOM,
x = Arccosm = oy + 27k |k € Z.
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Tak kak Ha oTpeske [0;7] KocuiyC HPMIHMACT BCC 3HAYEHHst
or —1 no 1 TONBKO OAHH pa3, BBeAeM 00O3HAYCHHE L[AABHOTO
yIfia @1 = arccos m, HpHHaAIexksnero [0;7], KOCHHYC KOTOPOTO
paBes m.

1. Onpepencuie, APKKOCHHYCOM YKCIA 1l HASHIBASTCA IJIaB-
Hast Ayra WIH YroJ arccosm , DpuHaitexxanmit orpesxy [0;7],
KOCHHYC KOTOPOro PaBeH Ynciy .

OrMeruM oYennb BEIKIILIE CBOHCTBA,:

1. ITo onpesienennio cos{arccosm) = m.
Toras Arccosm = % arccosm + 2nk,
T.¢. [z = +arccosm + 2nk [k € Z|.

2. |arccos{—m) = w — arccosm|.

IMpuMmeuanue. B PpyHkiuax M ypaBHCHUAX HYTH U YIAH H3MC-
HAIOTCA B DAJUAHHON Mepe, T. e. ABASIOTCS YUCTAMH.

Ipencrasum rpadpuieckyio 14
HJLIOCTPALHIO: arccos(—m) __J|1

IIpuMepw pemieHHs ypaBHeHHl BHAa cosx = m

1) cos:c=%; x::i:arccos%+21rk|kez.

Torna z = :I:gﬂ'+21rk]k c Z.
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?; 3x = 4 arccos \/Ti + 2nk, Torna
1 2
T = :l:g Arccos % + ?gﬂ'k, HO arccos

1= 2
SHA4YUT & = :I:§ "1 + §1rk.

2

ki3
HT‘&-K,SCmiﬁ'l"éﬂklkEZ.

4) 008(2:1:+£) z-1;

3) cosdz =

oI

i
SE

6 2

1
2z + % = % arccos (—5) + 27k, wo

_2,
-

arccos l = —a,rccosl— il
2] =" 2=7"73

2
Torna 2z + % = :I:gar + 27k, auaYuT

E:I:-2~‘.'1'+21'r!s:, Tez=-——+2

613 2 3+1rk|k€Z.

2 = —

5) (3cosz + w)(dcosx —7) =0;

COST = —-g— ¢ [-1;1} (7 > 3)

deosz+7 =0
decoszx—m=0"

cos L = E e -1;1]

T T
Hrak, cosx = g 3HauUT & = =t arccos 1

+2xnin € Z.
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Ypaerenus suda sinx = m

PeiupTh Takoe ypaBHeHHe — SHAUHT HAHTH BCC SHAMCHM YIJIOB,
CHHYC KOTOPBIX paBeH JHCIY M.

JInEus
- CHHYCOB

[Iyctt & — MuoxKecTBO BCEX TAKHX YTIIOB.

O6o3mayuM z = Arcsinm — YHTaeTCs ITO Tak: MHOMXECTBO BCEX
YIVIOB, CHHYC KOTOPBLIX PaBell YHCIY M.

OveBnaHO, YTO YCJIOBHC DPa3pElIMMOCTH ypaBHeHHs |m| < 1,
T.e. —1 € m £ 1, Huaue nepecevelHa ¢ ¢OHHHYION OKPYKIIO-
CThIO IICT.

3

o1 + 27k, ecnu —-—2—\€al £

£ = Arcsinm = 3
Sm € —

o2 + 27k, cenn 1—2r- ag £

( { — 3HaK cocTaBHOM (PYHKIHH, T. e. COCTOALIEH B AAIHOM CIIy4ac
U3 ABYX qacTelt.)
Tak K8k ag = T — @), TO HONYHYHM JABC CEPHH PCIUCIIHIL:

x=a +2rk
r=17—ay+2rk

wnu ]x=(-—1)’°o¢1 +1rk|kez.|

T T
Tak xkak hHa oTpeske [—E; E] CHHYC IIPHHYMaeT BCe 3HA'IeHHA OT
—1 xo 1 TONbKO OAYMH Pa3, TO BBEAEM TAABHBLIH yron o) = arcsinm

T
n3 oTpeska |—o; |, CANYC KOTOPOro pape .
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II. Onpenenenre. APKCHHYCOM YHCAA 7t HA3BIBACTCA THAAB-
HAad Ayra MO yroa arcsinm, npuaamrexamuil orpe3ky

I:—gi %] y CHHYC KOTODOI'0 paseH YUY .

OTMETHM OYeHb BaXKHEIE CBOKCTBA:

1. gin{arcsinm) =m (0o oupejesenuo).

x = arcsinm + 2wk

x = = arcsinm + 27n [kneZ

Torna [

HIH [a: = (=D)*arcsinm +wk|k € Zl.

2. |arcsin(~m) = — arcsinm. |

IIpuBenemM rpacpuyieckyio
HIUTIOCT PALHIO:

IIpnmepnt pemtesns ypaBHennlt Bnaa sinc =m
. 2 k . 2
1) sinz = z; z=(-1) arcsm§+1rk|kez.
. 1 & . 1
2) sinz = —3 = {—1)* arcsin -3 + 7k, HO

arcsin —1 ——a.t‘csini——E Torza,
2}~ 2§ A

x = (—1)k. (—%) + 7k, T.e. x = (—1)**1L. % +wklk € Z.
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3) sin2z = 2z = (—1)* arcsin §+ﬂ'k, HO a.rcsinT = -g

V3,
2!
T

Torma 2z = (—1)% - % +xk; = (-1)%- 3

o

4) sin (33:+ f) V2

5 -y

===

2
. V2 V2 oz
arcsin 5 =" arcsin = =7 Torna

Tk (I c 8= LT e
3:12+2 (-1) ( 4)+1rk, 3z 2+( 1) 4+1rk,

3z + g = (—1)* arcsin (—ﬁ) + 7k, Ho

=T oyt T
x 6+( 1) 12+3k|k€Z.

5) (3sin2z — 2) (V2sing - 2) = 0;

2
[3sin2a:—2=0 [sinzz =z €51
1

; s
V2sinz -2 =0 sinz = v2 € [-1;1]
sin2a:=§—; 2$=(-1)"arcsin§-+1rk|kez;

1 2
o= >(~1)* arcsin 3 +~gk|k €z
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= Ock
Ypaeneuwt suda tg:c =m ‘y o0 TAHTEHCOB
Kak 6no jokasamo (cMm. onpe- M
aenenue tga), npAMasd, napai- M
nenbrasg ocn Oy M npoXoaAtas t
4epes Touky (1;0) — ccrb ocw oyt % |
TaNreHcos, 3HauuT m = MMy = 0 M,
={ga.
z = Arctgm — MHOXKeCTBO BCEX M
JOYT WY YTJIOB, TAIreHC KOTOPBIX
PaBeH IUCIHY M.
T
Tak Kak Ha HHTCpBaJe (—5; E) TaHreuc npoferaer Bee 3Have-

HAA OT —=0C OO0 0 TOABKO OOMH pPa3, TO MOJIOXKHM arctgm =

, TAHIEHC KOTOPOro pa-

T T
[VIABHHM YTVIOM W3 HHTCPBaJIa —5; E

BCH .

III. OnmpeneneHue. APKTAHTEHCOM YHCAA 17 HA3LIBAETCH

TIABHAA Ayra WK YToX arctgm, MpRHALEXAIH NHTepBsanLy
(—":'-;'g‘ s TAHreHC KOTOpOTO paBeH 4dHCITY M.

OTmMeTHM oueHb BaXKHBIC CROHCTBA:

1. tg(arctgm) =m (no ompegenermso).
Torma |z = arctgm + wk |k € Z. |

2. |arctg(—m) = —arctgm|. w0k Ocs

W TAHTEHCOB
TIpuecnem rpadmaeckyw
WILIOCTPALHIO: arctg m
b
0| -a
arctg(—m)
—-m
—ool
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IIpaMmepsl peilenus ypaBHeHuit puga tgx =m
1) tgz=2; z=arctg2+nk|keZ.

2) tgz = —?; x = arctg (—?) + xk, Ho

arctg (—?) = —arctg? = —-g-, 3HAYHT T= —-g-+1rk|k €Z.

3) tg2z =1; 2z =arctgl+ mk, HO

arctgl = — ,31!a.qm'2:c—-+7rk m=£+%k|k€Z.

| 4 8
3 3
4) tg 3:::—2'.1 = /3; 33:—Zﬂr=arctg\/§+1rk,
=
HO arctg\/5= 3

3
Toma3a:—§1r=%+1rk; 3$=Zﬁ+%+1‘l‘k;
13 13 T
3z = E?T-l-‘ﬂ'k T. €. x—£w+§k|kez.
5) 2sinz + 3cosz = 0;
2sinz = —3cosz. Pazgenum na 2cosz # 0:

tgr = —1,5; =z =arctg(—1,5) +nk|k €Z.

6) V3 cos (2::- g) — 3sin (2«:- %) = 0;

. L _E
3sin (23: - E) = /3 cos (2:3 3).

Pazgenum ua 3 cos (23: - —) #0:

vy V3 T V3
ig (2&7—5) --"'é"', 227—5—81'0th + wk;

" " T
2$=§+1‘l‘k, $=Z+§k“€}€z.
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Ypasrnenus suda ctgx = m

OcEk ROTAHTEHCOR
wp o\ g

=0

Mo,

Kak 6110 yx¢ f0Ka3aHO, IpAMas, napamcibias och 0 H npo-
xomimiaa 4epes Touky (0;1), ecTh OCh KOTAlrelcoB, 3HAYMT
m = MM = ctgo.

T = Arcctgsn — MHOXKECTBO BCCX JIyI WIM YIJIOB, KOTAHDENC KO-
TOPLIX PaBell YHCAY M.

Tak kak pa Hirepsane (0;7) koranrenc npoberaer Bce CBOM 314~
YCHMS TOJILKO OJMH D&3, TO oBo3uauuM arcebgm = @ TIABHLIM
yraoM u3 unrepsana (0; 7), KOTAHI€HC KOTOPOIO PaBeH m.

IV. Onpezenenue. APKKOTAHI€HCOM “IMCJA 77 HAILIBAETCS

rapHads Kyra wias yron arcctem , npusagnexanuii unrepea-
ay (0; ), KOTAHr€HC KOTOPOro PABEH YKCIY 12,

OTMeTUM OYeHB BajKHBIC CBOUCTBA:

1. ctg(arcetgm) =m (0o onpegenennio).
Torua | € = arcetgm + wk | k € Z. |

2. |arcetg(—m) = & — arcctgm. | Ock, KOTAHT€HCOB
—o3 —M m g?_

TlpaneneM rpacgpuaeckyro
WJLTIOCTPAINIO: arcctg (—m) L% Xarcctgm

0 %
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TIpumeps! peliennn ypasHenuii Buaa ctge = m

1) ctgx = ——--g-; T = arcctg (-—-g-) + wk, no

2 2
arcctg (_"5) = 7 — arcctg (5) .

Tor,naxzﬂ-arcctg§+7rk|kez.

2) ctgx = v3; z=arcctgy3+ 7k, uo

%+?rk|k€Z.

3) ctg2x =3; 2z = arcctg3+ 7k, Torna

arcctg V3= %’ TOT/Ia & =

:c=%arcctg3+%k[kez.

4) ctg (3::: - %‘ﬂ') =-1;

3z — g:rr = arcctg(—1) + 7k, no

arcctg(—1) = — arcctgl =7 — % = %w.

5 3 5 3
Torna 3x — g‘ﬂ' = Zﬂ'-l-?l’k, T.c. 3= Eﬂ'-l- Zﬂ'-l-ﬂ'k.

1 38 m 19 T
Hm,x—§-£ﬂ+§k, x=%ﬂ'+§k|kez.
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Ifpaxmuxyas 5

1. Ynpocrure:
" .

1) ctg o +sm0:;
cosecax ciga

cos® @ — sin® &

1+cosa -sina’

2)

2. JoxaxuTe TOXKIECTBA:

1) —tg20:—sin2c¢ =sin® ¢
tg? o ’
sin® z sinx + coszx

2)

- - =sinz + cosx;
sing —cosz  tglzr—1 !

sin® o — cos®

(1—sina - cosa)(sina — cosa)
= (sina + cosa)(1 + sina - cos o).

3)

3. Beruncnure:

3
1) coso mpu ctgo = —» e 90° < a < 180°%;

2) seco mpu sina = -—-l, ecnu 270° < o < 360°%;

25
i t
3) sina + tga npu sina = —0,5, cam —%H° < a < 0%
l4cosax
4) 3sina+4cosccu at a——l'
cosa —sna T BET Ty

5) tgf a+ctgd e, ecnu tga +ctga = 3;

6) sinto — cost o, ecom tga =2,
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Pemesne npocTeiluuX ypapHeHHI

4. Peumwre ypassenus:

2 )
1) cos (gm— §) =1

2) 2sin (%x— %) 3
3) COS($+%) =\/§sin(z+g-);

4) 4Sin3x=sinx;

5) dcos®z — cosz = 0;

1+cos2zx
coss
1+ cos 3z o

2sin’x + v/3sinz ’

cos2x

1+tgz

6) 0;

8)
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Pewerue npaxmuxyma 5

1. Vopocrnre;
1)

ctg o sina _
cosec o ctga N

2

cosox 1 sine cosa cosa-Bino sin‘a
" sina " sina 1 “sina sin o cos
sinfa cos®a +sin?a 1
=cosq + = = .
coso cos o cos o
sina # 0 mk
7 a# —| ke
cosax # 0 2
cos® o — sin® o

o —— — "
) l+cosa-sino

_ (cosa —sina)(cos? a + cosx - sina + sin )

N 1+ cosa-sina -

_ (cosa —sina)(1 4 cosa - sina)
1+ cosa-sina

= coso — sin o

{cosa= 1
. sina = —1
npH COsSa - sina # —1; @
P #-1 cosa = =1 ’
sinae =1
T.e. He CYUICCTBYCT «, NPU KOTOPOM COS - sina = —1,
2. JokamuTe TOXNCCTBA;
tg? o — sin? o
1) E~—-§-———s11120:,
tgt a
tg? o —sin o .
L= g2—=1—sm2cz—ctg2a=
tg2a
sin® o - cos® & o .o
=1l= ——g—— =1—cos’a =sin’o;
8in’ o
L =sin? o sina#0

=}-L=anu{ #f‘;[kez.

2

M= sin“a cosa#0°
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Pemenne npocrefitiux ypaeHenmil

2)

3)

sin® sinz + cosz

- - 2 =sginz + cosz.
sinz —cosx tgez—1

sinx +cosx sinx + cosz

tg2z—1 :;22_1 B

Tak kak

_ (sinz +cosz)cos’x  coslz

sin?g —cos?x  sinz —cosz’

gin® z sinz + cosz

sinz — cosx tg2x—1

sin’ z cosz _ sin?z—cos?z

ging —cosx SN —cosx sinz — cosz
(sinz — cosz)(sinz + cosz)
sinz — cosx

L=

= sinz + cosx;

L=sinz +cosz

IT=sinx 4+ cosz =L=0

npna;é:!:%+7rk; a#g-+7m|k,nez.
sin® o — cos® o _

(1 —sina - cose)(sine — cosa)

= (sina + cosa)(1 + sina - cos ).

6

sin® o — cos® o

L= =
(1 —sina-cosa)(sina — cosa)

_ (sin® & — cos® @) (sin® & + cos® o) .
(cos? o — sin @ cos o + sin® @) (sin & — cos )’

o sin® a—cos® a=(sin ax—cos a){sin® a+sin @ - cos a+cos? @) _
sina — cos sina — cosa
=sin’ @ +sina-cose + cos?a =1 + sina - cos o;

6) sin® o + cos® & _
sina - sina-cosa + cos?a
_ (sine + cosa)(sin® @ — sine - cosa + cos? @)
- sinza—sinaocosa+cosza
= gin e + cog o; nNoITOMY

L = (sinox + cosar)(1 + sina - cosa);
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L= (sina + cosa)(l + sina - cos a)
M= (sinx + cosa)(1 + sinc - cos &)

4

= L=II npu

sino # cosa; a#%+ﬂ'k|kez
{sincr=1
cosax =1
singy = —1 @
cosex = —1

?

sina-cosa # 1, TeK Kak uHaue {

.
TO BCCTNa sinc - cosa # 1.

Takum ofpa3om, Npu o F# L—r + wk|k € Z maunoc pascH-
CTBO — TOXKJECTBO,

3. Buiyncnure:

1Y)

2)

cosoy NpH ctgo = -—%, ecan 90° < o < 180°%;

o € II yerBepTH, 3HaMHT cosor < 0.

N 1 1
lcoso = 4, [ ———m— B COBQ = oy | e,
i 1""‘32“,:. V 1+tg2a

4
ctgar = —§ CHeIOBATENDbID, t€ o = — <, TOTAA

4’ 3
9 _|3
25 | 5
. 7
seca npH sina = ——, ecim 270° < a < 360°%;

25

¢ € IV verseprH, Torna seco > 0;
s (o a)
seCH = ———— seco = ;

1 —-sin?a cosa

1

smaz_:;:i:.



Pemenne mpocrefimux ypaenenui

3)

4)

5)

sina + tgo .
—————— npu sina = —0,5, ecnn —90° < e < 0°;
1+ cosa P s !
a € IV yerBepTH, CACHORATENDbHO, tgo < O
sina + tgo sin ¢ 1
amote _ sino + . =
1+coscx cos 14+ cosex
__ sing-cosa+sina 1 _
- COS ¢ 1+cose
sina(l + cosa) 1 sin o
= - = =tga;
COs (¢ 14+cosax cosey
ga = sina 1 S1n ¢

1
—— gy = ———;
oo M1 B’ ) g V1-sina ’

-0,5 1 {3 1 V3

tga = =ty —— = -

1-(-0,5)2 2°'Va V3 3
M, SO T8 | V3

14+ cosa 3
3sina + 4cosa "t a__E.
cosa—sina P7BY= T3
3sina+4cosa_cosa‘(3‘%+4) _ 3tga+4
cosa —sina cosa-(l—%%) T 1-tga
3-(=3)+4 144 9
= = = =[3.75]

tgd a + ctgd o, ecmn tga + ctga = 3;

tg2 a+ctgda = (tga+ctga)(tg? a—tga-ctga+ctg?a) =
= (tga+ ctga)(tg® a + ctg®a — 1).

Tax kak (tgo +ctga)? =9,

tg?a+ 2tga-ctga+ctgZa = 9;
tg?a+2+ctgta=09;

tgla+ctg?a =17, 10
tefa+otgda=3-(7-1)=[8].
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6) sin « — cost

4 4

o, ecn tgo = 2,

sin & — cos® a = (sin® e + cos? ) (sin® o — cos? @) =
=1-(sin? @ — cos? @) = 1 — 2 cos? cx.
1 1 1
2 = e o= —— ==
Tak kak cos® 1+tg2a,'1~ocosa T+4 5,fr0r,z1a
1 2 3
1—20032a=1—2-g=1_g=g;

CremorarentHo, sind o — cos? o = E, ecnu tgo = 2.
4, Pemnre ypapHeHHS:
2 w
1) COS(§$—§) —1,

2 T 2 T
Zr—2=9 keZ Zo== 49k
3.1:- 3 ?Tkl C 4 3.1:- 3+ nk;

:c=%+31rk|k€Z.

Orser: {%+3wk|kez}.

(3 1\
2) 2sln(zx—§)_\/§,

m(ﬁ_l)zﬁ;
4 2] 72

-734‘5--;—=%+2«k|kez | %“’=§+%+2wk .
_%—%=%+2ﬂn|nez’ %=%+%+2ﬂn’
-x=“;'2 g’lk[kez

=31r;—2 gﬁn[nez

Orser: {ﬂ;2+8;k,¥ 8= |kn€Z}
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3) cos(x+g)=\/§sin(x+%);
ctg{z+=)=v3 z+===+aklkeZ;
5 5 6
T % Sn — 6w
as-—g—-~5+1rk, T=—7 + nk;

w
= - Z.
x 30+1rk|k€
Orsor: { —— +xk|k € Z
TECQT: 30 -

4) 4sin®z = sinz;
4sin®z —sinz = 0; sinz(4sin®z —1) = 0;
sinz{2sinz + 1}(2sinz - 1} = 0;

jsinx

~}=sinx

) ging =0

sing =0 o

28inz —-1=0; smx—§ 3

 2s8inz+1=0 Sing = —»
2

F T

a:=:|:g +nk|lkeZ

| z=anine€Z

Orser: {:I:g +wk;an|k,n € Z} 3
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87

5) 4cos®x — cosx = 0

cosz(2cosx — 1)(2cosx + 1) = 0;

ETsin x

cosz =0 -
1 r=d-+nklkeZ
COST =~ | 3
2 3 x
1 t=—-+m|nel
oosa:=—§ 2

Orser: {:I:g +1rk;g+1m|k,n € Z}.

1+ cos2z _

6) 0.
COsST
14+cos2z =0 cos2¢ = —1
cosx £ 0 cosx#0

2r=n+2rklkecZ
x¢%+ﬂ‘n|nez i
m=%+wk]kez
:caé%+1m|nez

Orper; pemenuit Her.
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7) 1+ cos3z —0;
2sin’ z + v3sinz
1+cos3x =0 cosdzr = —1
sinz # 0 .
2 _- 0 } ?
sinz (sm:c+ # smw;é—-\/—g
. 2
) T #wn L
k]
T # (—1)t+lg +mt
\
T 2 L 0
T, €. $='§+§ﬂk. 0 oS *
C yuerom uckuouenuti
(CM. PHCYHOK) NOMy4aeM i o
OTBET.
OrseT: {:c= %+2wk|k€Z}.
cos 2z
8) L+tgaz
vy
{cos2:c=0 ] Zo=5+mk )
? ¥
tgz+1#0 :1:96—%+1m
Asinx
P 7 3
z# —%+1rn -

3

0 cosx
i

Otser: {a:=%+1rk|k€Z}.

wig




OCHOBHbIE
TPUrOHOMETPU4ECKne

dopmyrnbl

Dopmynnl npuseacHusS

Jlas pelueHus: TPUrOHOMETPHYECKHX 38,04 BYAYT HCIONB30BATHCS
cnenyoume HhopMyNsl NPUBEICHHS:

cos(a+ 90°) = ~sina

ctg(a + 90°) = —tg o

cos{a — 90°) = sinax

ctg(a —90°) = —tga

sin(a 4 90°) = cosa

tg{a + 90°) = —ctg o

sin{a — 90°) = —cos &

tg(a —90°) = —ctga

c03(90° — o) = sina

ctg(90° — a) = tg o

sin(90° — o) = cos o

tg(90° - o) =ctg o

cos(a + 180°) = —cos o

ctg{o + 180°) = ctga

cos{a — 180°) = — cosax|ctg{a — 180°) = ctg o
gin(o + 180°) = —sine [tg(a + 180°) = tga
sin{o — 180°) = —sin o [tg{a — 180°) = tga
c0s(180° ~ a) = —~ cosar{ctg(180° — a) = — ctga

sin(180° — a) = sina

tg(180° — a) = —tga

cos(a + 270°) = sina

ctg{a + 270°) = —tga

cos(ax — 270°) = —sina

ctg(o —270°) = —tgax

sin{a + 270°) = —cosa

tg(o +270°) = —ctga

sin{a — 270°) = cos

tgla — 270°) = —ctga

c08(270° — a) = ~sina

ctg(270° — o) = tg

8in(270° — a) = — cosx

tg(270° — o) = ctga
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QOcnoBrble TpUroHOMeTpHYCCKHE GOPMYAR

Koncuno, sanomuuars see 9t GopMynst He 1IyKHO, ZOCTATOYNO
[IOHATDL NPOCThIC MPABUJIA:

1.

Ecnu usMeHenuwe yria o mpoMcxoauT Ha 90% 270° ...;
{2k — 1} - 90°, 10 ma3zBamHe TpuroEOMeTpuUecKuxX byHKIII
MEHAETCA Ha Ko-DYHKUHIO, T.€. KOCHHYC Ha CHHYC H Haobo-
POT, TAHTEHC Ha KOTANIENC ¥ HaoBGopOT.

. Ecan u3MeHenne yraa npoucxopuT Ha 180°; 360°; ...;

180° - k, To nezapuc Gynxiui He MOlAETCH.

. 3HAK IOJYYeHHON NOIe yupomenaHa (HyHKIVH OIPeACIACTCH

MO 3HAKY HCXCAHOH GYHKLUHH B JCBOH HACTH DABEHCTBA B 33~
BHCHMOCTH OT TOTO, B Kakofl uerBepTu pyuKuust GuUIa 3a0aHa,
nojarasd, uTo & npunaziexur I yerneprn.

AnaJioruynoe UpPaBuaC BLIUIOIHACTCH AN YINIOB, 33aHbIX B Pa-
auannoi mepe, O0obIM;

1.

2,

- 8N, 7 — HeYeTHoe

sin(a + #n) ={ gine, n — wernoe '
2

— CO5¢, I — HEYETIOE

cos{a + 7n} = { ;
COS Oy, N — HETHOC
tg{a +7n) =tga VncZ;

ctg{a + 7n) =ctga Vn € Z;

. x COS (¢, . — HEYETIOoE
gsin{a+-(2n-1}} = ? ;
2 —cosa, . — “eTioe

T —sin¢, n — HedeTHoe
coslat+-(2n—-1}}= . ;
2 sin¢, n — YeTHOE

tg (o: + g(2n— 1)) =—ctgax VneZ;

ctg (o: + g(2n— 1)) =—tga VneZ
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IIpaxmuxym 6

1. JoxexxuTe TOXKAECTBA:
sina + tga

o__ o el TS g .
1} ctg(90° —a)[cos(360° +a) Sma]+coseca+ctga sina;

\/2008(%—%)3111(%4-%)4'1_

? cos? (% + E) — cos? (ﬂ'— g)

5
2 L

_cosec(;-+%)—cosec(?r—%) 5 5
tg(o + 7) — sin(r + )
ctg(ar+o:)+sec(§—a)

ao3) (o) 5 +2) o

0 2 lit) L (5ea) =

1 —2cos?(r — &)

3)

2. Pemure ypaBHeRUS:

1) 2008(2x——) +v3=0;

2) cos(%x——%)—l——-ﬂi

3) 3tg(:n+ )+\/' 0;

by s (s +2) boos (o+7) =0
+

5) v3sin (:r+ 112) +cos(

6) 6sin?z —sinz — 2 = 0;

i)
—2)—0

-
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7) 8sin?zx — (6 ~ 4v3)sinxz —3/3=0;
8) 2cos?x +sin®z — 3sinx - cosx =0
9) 1—sinz-cosx + sinz — cosx = 0;
10) 4sin® 2z = sin 2z;

11) 2cos? (-12: - 9:) = 3sin(1,57 + z);
12) 2cos’z —cosx - sinzx = 0;

13) 2cos(z — 1,57) — Scos(z + ) = 0;
14) sin’?z — v/3sinz - cosz = 0;

15) 2{cosz —sintz) = 1;

cos 2%

16) 1+tgx
1—2cos2z

17) ——— =0

7) cos2x — 2 0
tgr

18) sin5x—-0°

3. Peluute HepabeHCTBa:

1) v2—2sinz > 0;
2) cosz > —l;

3) 2sinz +v3 > 0;
4) 2cosx € V2.



Pemrennre npakTHKyMa 6 03

Pewenue npaxmuxyma 6

1. JokaKuTe TOXKOECTBa:

1) ctg(90° —a)[cos(360° +a) —sinal + Smattge

=ginc.
coseca + ctga

L= ctg(90° — ) [cos(360°+ o) —sina] + —ot EE_ _ gy

cosecatctga
sin o + 222
=tga(oosa—sina)+;m _
1 CO8 O
sino sina
sinfa cosa+1

= tga(cosa — sina) +

cosa 1+cosa

sina sinfa  sinfa cosa # 0
= - CO8 ¢ + = sin oy

cos coOSQx  COSQ sina £ 0
L =sino -
= sina =L=II “P"a¢§k|kez,

oG- g)sm(+g) 2
0082(;""%)—0052(11-_1’5) -

2

+0031r—=sin1r_.
cosec(§+%)-—cosec(¢r—§) 5 3

- ®
cos? (55 ) —oos? (v—5) ®

* ﬂ'_ £ * 21 . 11,-- 11__ 2£
2sin ¢ 0085+1_\/31n £ +2s8ing -cosg 4 cos’z

in2® —cos?2 X NS
Sy 5 sin“ g — cos® g
* ” T
31n3+cosg 1

« M m - T pu = - I_ 1;
(Sm3+cosi)(smg"008—-) sin § — cos

5
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. 7
B ) __281n—5--cosg
It R T

cosg_sing Slhg — 0S5

Tenepr npecbpasyeM JICBYIO MACTb YPABHEHUS:

\/2003(;—%)3111(§+§)+1
L= -
cos? (%+%) - cos? (ﬂ—%)

2

T
- L 7 +COS-§2
cosec(5+§)-oosec(1r--g)
1 2sin T - cos g I
= - +cos— =
in¥ — x inf — T 5
ging —cosy sing —Co8g
2gin X Ll inT — z 2
1—2sing-cosg g |sing —cosg -
= - p- +OOSE= - - +COSE-_—
Slng—COSE mng—oosg
sin = cosﬂ-+c T =sinz
=sin — — — 4+ ¢co8 — = sin —.
5 5 5 5
. T
L=sm-5-
rl= L =TI, 4to H TpeboBasoch JOKA3ATE.
IT=gin -
5

3 tg{a + 7) —sin(m + «)
) -
ctg(m + «) + scc (% - a)

—ct; +E sin | = — +co E+ = gin
glatyg 7 @ cos| 5 +aj) =sna.




Peinenne npaxtakyMa 6

tgla+7) —sin(m+a)

L=
ctg(1r+a)+sec(g—a)
w\{. (7 T
—ctg(o:+§)(sm(§-o:)+cos(-§+a))—
- sma+tg1a ttga- (cosa—sing) =
ctgo:-l-m
sina+:§;z
=tga-cosa—tga sinag+ —— =
gna © sing
: +1
. sinq SO (w:::a)
=smng — 1 =
cosax  ——(cosax + 1)
. D . 9 .
—sing_ e sinfo o : sma;’:O.
cosSa  COBQ cosa # 0
Le=sina T
= sina =L=II npna%§k|kez.

2—005002(%4-&)
2 (T _V=_
4) T Zeoi(n —a) + ctg (2 a) 1.

Lﬂz—cosecg(%‘f'a) 4 otg? T ) _
S 1 2cos(r—a) ' B \2 =
1

2 —
sin2i%+ai 2 - c—(éz; +t 2

= ——= 4t 2 = rrrr————— =
1-2cos?a tiga 1 2costa | B ¢
2cos? a—1 1 . 9
CO8< o 9 m-a
=X iy =— —_—
1-—200520:+ g cosla cosla
__-—1+sin20:_ 1:

cos? o
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1

2 —

{cos a-—,ﬁz.

. lcosa#0
L=-—1 a-—,ﬁ:l:%+1rk

_ = L=1I opu | k,n € Z.
N=-1 ™

a%§+7m

2. Pemute ypaBHeHus:

1) 2cos (203-%)+\/§=0. o8 (2:1:—-1[) =—£-

6 2’
™ T, o7
23:—E—ﬂ:(1r—g)+27rk|kez m—1—2:!:5+1rk.
5w
Orser: {12:|:-15+7rk|k€Z}.

2 1 2 1
2) cos(ga:—g) -1=0. 003(5‘3_3) =1;

2 1 1
-ga:wg—%rklkez, :r-§+37rk]kEZ.

OTger: {%+31rk]k€2}.

3) 3tg(m+ )+f 0. tg(x+5—“)=_£.

36 3’
b5 117
:z:+— —E+1rk|k€Z r=- 36 +7k|k € Z.

Orser: { =L klkez}

A LA

4) sm( 6)+cos(m+6)—0.
in +E = — 08 :r+E Toras t ::3+E =]
sin{zx 5= ) ) g tg ) ="1

$+%=—%+7rk|kEZ,T.e.x——E;—2+7rk|kez

Orser: {—?—; +1rk|kEZ}.
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] 7 Ty
5) \/551n(a:+ﬁ) + cos (:c+ E) =0

7 T T
ctg(a:+~1-2—) —'—\/g, $+ﬁ-—-—g+ﬂ'klkez,
m=—%+ﬂ'k.

7
Orser: {—Z+7rk|keZ}.

6) 6sin?x —sing —2 =0.

O‘-IBBPIJ],HO, YTO 3ReCh KBAAPATHOS YPABHEHNE.

1£/1+48 17

Sinohz = =73 12
sing = -—l; z=(=1)* (—-E) +7klk€Z;
2 6
sinm=§; a:=(—1)"arcsin§+7rnlnEZ.

Orget: {(—1)"’ (—%) +7k; (—1)™ arcsin §+1m|k,n € Z}.

7) 8sin’z — (6 - 4v/3)sinz ~ 3v/3=0.

~2v3+3%1/(2v3)?2 +12v3+9
8 _—

(sinz); 2=

_ —2/3+3+(2v3+3)
= = .

sin:c=--\g—§ $=(—1)k+1%+ﬂk|kez;

sing = z = (—1)" arcsin (g) +min € Z.

4

e |

Orset: {(—l)""‘lg-+1rk; (—1)" arcsin (%) +7n|k,n€ Z}.
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OanopoaHbLIM TPHrOHOMETPHYECKHM YpaBHeHHeM 7 -# cTene-
HM HA3KIBAETCS YpaBHeHHEe BHAA
Agsin™ 2 + Ay sin® "z cosx+

+A2sin" 2xcos?x + ...+ A, cos™a = 0.

IIpumeganusa.

1. Ilpu n =1 Agsinz + Ajcosz = 0 — ypaBHeHHe nepsoit
cTeneius.

Tpu n=2 Apsin’z+ A;sinz-cosz+ Ascos?z=0 — YPABHEHUE
BTOPO# CTeHEHH U T. I.

2. Ecnn B omnioponyioM ypasnenun sing =90, To rorna u cosz =0
H 18000pOT, UTO OJHOBPEMCHNO BHIIOINATLCA ¢ MOXET., 3Ha-
IuT, Bosmoxmo NOJICUTEL 00e YACTH ypABHGHMSI Ha (smm) M
(cos a:) {(k € n), ¥ npH TOM NOTEPH KOpHEH He MpoH3OHAET.

8) 2cos’z +sin’z — 3sinz - cosz = 0.

3aeck MBI HMEEM JCJIO ¢ OANODOAHLIM ypasHenueM. Ilome-
sMM 0BC YACTH yPABHEHMS HA SIN° £, MOTYHHIM

2ctg?z+1—3ctgz =0;

3+/9-8 341
(ctgx)re = = ;
4 4
ctgz =1 x=%+ﬂk|kez;
1;
= _ 1
ctgz 2 m=a,rcctg§ +rnin€Z.

Orger: {-E +irk;a,rcctg% +mn|k,n € Z} .

9) 1—sinz-cosx+sine —cosx = 0.
1+4sinz - (sinz - cosx + cosx) =
14sinz—cosz(sinz+1)=0; (sinz+1)(1—cosz)=0;
[sina:=—1. m=—%+2ﬁrk|kez

cosz =1 z=2mm|n€Z.

OrBer: {—g— + 27k; 27an|k,n e Z} .
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10) 4sin3 2z = sin 2z.
sin 22(2sin 2z — 1)(2sin2z + 1) = 0;

[ sin2z =0 2z = 7wk

sin2a:=—;- . 2a:=(—1)“£+1m
PSR | ¢

‘31112:3— 3 2z = (-1) ( 6)+ﬂ't
=Ek

z={— 1)"—+§n |k,nteZ,
Y A

_.’B (- 1)( 12)+2t

Orper: { =k (~ 1)“—+ ;rn,

(— 1)*( )+“t]k n,tEZ}

11) 2cos? (—2——:6)=3sin(1,51r+z).

28in’z = —3cosz; 2(1 —cos®z) +3coszx =0,

2¢cos?x — 3cosx — 2 =0

3+y0F16 35
=

{cosz)1 0 = 1

a) cosz =2;
2¢ E(y=cosz); 2€[-11],
rorsa x € .

1
6) coszx = —g

$=:|:(7r—§) +2rk|k € Z;

T = :I:%ﬂ.-l-%'k.

Orser: {i%}r + 27k |k EZ}.
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12)

13)

14)

15)

2cos?x —cosz -sinz = 0.
cosz -+ (2cosx —sinz) = 0;
[cosa:=0 |:.’B=£+ﬂ'k

5 3 2 |k,n €Z.
tgz =2 z = arctg2 + mn

Orser: {32[ + wk;arctg2 + | k,n € Z}.

2cos{x — 1,57) — 5cos(x + 7) = 0.

—2sinz+5cosx=0; tgx =25
z = arctg(2,5) + k| k € Z.
Orser: {arctg(2,5) +wk|k € Z}.

sin? x — v/3sinz - cosz = 0.
sinz (sinz — v3cosz) = 0;
[sinx=0 i:mzﬂ'k|kez;

ctgzr = —= :c=§+1rn|nez.

V3
Orser: {ﬂ'k; % +an|k,n e Z} .

2(cost z — sin*z) = 1.
2(cos? x — sin® z)(cos® x + sin’z) = 1;
2cos?x —sin?z) =1; 2(cos®z — 1 +cos?z) =1;

3 co.'s:.t:--—--T3 .’B=:|:%+2ﬂ'k
coslr="1; ; |k,neZ.
4 cosm:-? m=:|:5—ﬁ+2am

Moxnao 00LCONHUTE: T = i% +nt|t € Z.

QOrser: {:I:%+1rt|t € Z}.
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€08 27
16) 1+tgz
{cos2a:=0 ) x:-ms:oﬂ.
1 1
1+tgx#0 tez # —1
f ¥ f T o

ey

z#%+‘n‘t |kt,neZ; 4x7ég+7rt ;

T T
k:1:;«E—Z+':rn \x;é—zﬁ-ﬂ-n
sinx
.31; '& F.9

4

m=%+ﬂk|kez.

-
COsS X

Ornet: {-E+7rk|k€2}.

1—2cos2z -0
cos2x—2

1-2co82x =0
cos2z—2#0 '’

17)
2¢ E(y =cosz); 2¢[-1;1];

1
cos2x = —; 2'¢v:=:|:E

5 3+2ﬂ‘k|kEZ;

z
6

OreeT: {:I:

r=tx—+7k|keZ

T

6+1rk|k€Z}.
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tgx

18) =0

sinbz

tgz =0 z=rk

cosx £ 0 ; a:;é%+1rt |k, t,neZ; z€l.
sinfz # 0 5z # 71
=k

w#%n'

IIpu n, kpariiom 5, 7k = %n,
1I03TOMY YDPaBICHHE peLIcHH
HE HMCCT.

OTser: pewrenuii ner.

3. Pemnre nepaBencrsa:
1) v2—2ging > 0.

2sinz—v2 < 0; sinz< g
Hcexona u3 unocTpoeuusi ha
TPHIOHOMCTPHYCCKOR OKpYXK-
HOCTH MOXKET HOKA3ATHCS, HTO,

T
¢ OIHOH CTOPOHHKI, m<z, ac

4
ApyTroh, T > R H TOT/I3 BBITIJIHAETCA JBofiHOe HepaBeH-

3 T
CTBO Z:'r<:c< -4- — HO 3T0 J0XKb.
YureMm, uro pas Va Beinoansercsa sin(o — 27) =sina,

Torza sin (%ﬂ') = sin (—%ﬂ'), M HEPABEHCTBO MPUHHMAET
b T

BHA ——T < & < — — BEpHO.
4 4

3HAYAT, yYHTHIBSSA MOJIHOE YUCIA0 0DOPOTOB, NOMYIMM

T +2nk|keZ.

Orger: {(—-5;— +21rk;%+21rk) |k € Z}.

—gﬂ+2ﬂ'k<m<
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1
2 e
) coszx > 2

Vcxons w3 mocTpoennst Ha
TPHIOHOMETPHHECKO OKPY2K-
2

2
HOCTH —E’ﬂ' < o< g‘ﬂ', TOrAa,

YUHMTHIBAS IIQNIHOE YACIO 000~
POTOB, IONYYaeM

'2-1T+2‘ﬂ'k >x > “§ﬂ+2ﬂk.

Otger: {(—-§-F+2ﬂk;§ﬂ+2ﬂ'k) |k € Z}.

3) 2sinz++v3 2 0.

V3

sinz ? —T.

Hcxonss u3 mocTpoeHHsT HA
TPHTIOHOMETPHIECKOH OKpYX-
HOCTH MOMET [TOKA3AThCH, 9YTO

(
\

HO 3TO — JIOXKB. “% 3 —%

\\\\.\\\\\,
N

2
—§=’r>m> -

Tax xak sin{a + 27) = sina, 7o sin (-—g'ﬂ') = gin «3-11', ]
4

T
3 22 ~3 BEPHO. 3NAaYHT, YIHTHIBAA ITOAN0E TRCIO

060pOTOB, TOMYYuM %ﬂ' +2rkzz 2 —% + 2xk,

Otser: {[—%+2ﬂk;§ﬁ+2ﬂk |kEZ}.
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4} 2cosz € V2.

., COST £ —.

2

2
Hcexona w3 nocTpoenus Ha
TPUIrOHOMETPHYECKOH OKpy2K-
HOCTH MOYKET NOKA3ATHLCA, YTO

]

T 2 ang—z,nonyqnm
T T

—7 22:22, HO 3TO — JIO¥b.

Tak Kax cos(a + 27) = cosa, TO COS (—%) = cosz‘:r, 1

4
i
4

o0OpoTOB, TONYIHM %ﬂ' +2rkzz =z % + 2rk.

W

T
z 2 7~ pepto. 3HOUNT, YHHTHBES MOAHOE YHCIIO

Orser: {[g-+27rk;1§1r+21rk] |k € Z}.
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Tpenuposouras paboma 5

1.

Howaxure Toxaecrse (6e3 ykasanua ycnosull cyllecTBo-
BAHWA):
1 (sina + cosa@)? — 1
tg(90° — o) — sin - cos &
cos?(90° + ) _
cos(z + 180°) + cos(90° — )
_ in(360° + z) — sin (z — 90°)
ctg?(x +90°) — 1
3) cos(360° — «r)(cosec o — sec )+
+ c08(90° — ar)(cosec ¢ + seca) = sec ¢ + cosec .

=2tz o

2)

= ginx + cosx;

Pempre ypasnenns:
r w
in {21\ -os5
1) 3111(2 + 12) .5;
2) v3sin (a:— %) + 3cos (9:— %) =0

3) 6cos?z+cosz =1;

(3 1\
4) 2sin (z:n+ E) =2

9 ee(s=5) =voon (=-5);
6) 4cosz+2(vV3+1)cosz+V3=0;
7) V3ctg (5m+%) = _3;

8) 4cosdx —3cosz = 0;

9) 6sin?z 4 sinz - cosx — cos’x = 2;

10) 3cos? (% +9:) —2cosx +2cos?z =0
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11)
12)

13)
14)

15)
16)

17)

18)

1—sin2z -

cosSx — sing

Vv3cos?x —sing - cosz = 0;
cosxT
1—cosds
cos® z + 3sin®z = 2;
28in®z — cosz - sinz = 0;
cos 2z
3
ctgx-cosx —ctgr —cosz+1=0;
3sin (-?2[ +a:) = 4 cos(1,5m — x);

cos 2z -0
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Pewenue mpenuposoxnoti pabomuv 5

1. Joraxure toxpecrsa (6es ykasawus ycrosuit cyliecTbo-
BaIMS):

1)

(sin e+ cosa)? — 1
1g(90° — a) —sine - cos o

=2tga.

(sina + cosa)? — 1
L= . =
1g(90° — o) — sinx - cos

sina + 2sine - cosa + cos? o — 1 _
ctga —sina - cosa
2¢ine - cos o 2s8ina-coso

COS . 1 .
Bna Sina-COsx COS (m — 31N CE)

2sina 2sin? o _
~ l-sic’a T 1 —gin®a
sino

2sin’ o
T costa
L=2tg2e
M=2tg?a
2) cos%(90° + x) _
cos(x + 180°) + cos(90° — )
8in(360° + x) — sin {x — 90°)
B ctg?(z +90°) — 1
cos?(90° + x)
~ cos(z + 180°) + cos(90° — )
_ 8in(360° + z) —sin(z — 90°)

ctg?(z + 90°) — 1
2

=2tg%a.

=L=II

=sinx + cosz.

sin® x sinz + cosz
sinz — cosx tg2zr -1
sin? (sinz + cosz) cos® z

sinx — cosx sin’z — cos2 x
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_ sin’z cosx
sinz —cosz sinx — cosSz
2 2

gin“x —cos“z

=——  —sginz +coszx.
sinx — cosx
L=sinz +cosz
] =L=II
I=sinx +cosz

3) ¢0s(360° — a)(cosec o — sec )+
+ ¢0s(90° — a){cosec & + sec o) = seca » cosec .
L = cos(360° — a)(cosec o ~ sec a)+
+ c0s(90° — a)(cosec o + secor) =

=cose | — - +sing | — +— ] =
sina cosc sin  ©Cosox

COsS O sino __cosq gin o
= -14+1+ =
sin o cosa singa = CcosQ
coszcr-f-sm a 1

ging-cosa  sina-cosa’
1
II=seco - cosecor = — ¢ ——
gine cosc
I, =seca - cosecax
= L=1IL

II=seco - cosec o

2. Pewnre ypasueimsi:

. T Ty _
1) sm(—2~+12) 05

(¢ © =«

§+ﬁ—g+2'ﬁk|k€z

x T 5w !
-§+ﬁ—F+2m|n€Z

[z «

3=t =T ianklker
r 3 ’ 6
§=T+2m r= l51r+41m|n€Z

S
5

: {—g + 4rk; 1,57 + 4nn | k,n € Z}.
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2) \/:?sin(m-%)+3cos(x-%) —0.

3
T T 3
ﬁtg(m—§)+3—0, tg(m—g)——ﬁ,

T
Pasnenum obe yacTi Ha cos | & — = | @

3
m—g—mtg(—ﬁ) +wk|k € Z;
a:—zr-—a.rctg(i) + 7k
3 V3
Taxmx%= 3Ha.rctg\/§=g,'m z=rnklkeZ

Orser: {wk|k € Z}.

3) 6cos?x +cosz = 1.

6coslx +cosx—1=0;

—1+/T¥4.6 _—1+5

(cosz)1 0 = 578 5
[ _ 1
COST = —3 .
1 ¥
CoOsSx = §

3

9:=:|:a.rccos-1§+2m|nez

z=:|:(1r—£)+21rk|kez

rz=:l:2?ﬂ- +27k|keZ

9:=:|:arccos—1§+2m|nez
L

2 1
Orser: {:I:?ﬂ+27rk;:|:arccos§ +2mnlk,n€ Z} .
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. {3 1 V2

4) 231n( ) 2. sm(zm+§)—T,
I3 1 3 247

! +2 4+2ﬂ'klk€ . id ) +2r

3 1 3m 3 -2+ 37 !

_Z +§—T+2ﬂ'n|nez =" +2

z=~2;ﬂ+%ﬂk

__2+3ﬂ+8_ﬂn|k,nez.
3 3
~2+7m  8x, =2+3xr 8
TBET: —-—k; - , Z;.
Orger { 3 +3k, 3 +3n|kn€ }

5 wa(e-Z) = e (x-2). cun(e-)-va

3uasi, 40 arcctg (\/E_l) = %, ¥ Mchnosib3ya obu1yio hopMyay

peluennd ypaBHedHHa Ctg T =m, NoIy4YuM

T T T T
x—E—E-Fﬂ'kaEZ, :B—E+g+ﬂ'k,
1=
kel
T=oy T 7k |k €

Orser: {%'l‘ﬂklkGZ}.
6) 4cos?z +2(V3 + 1)cosz ++/3=0.

~2(V3+ 1) & /4. (V3+ 12— 16V3
y =

_ —2/3-212(v3-1)

= - :

(COS .'L‘)l,g =

1
cosT = —3 =% ?r—g +2rk|k€Z
V3’ '

4
8T = ——- =% ?r-% +2m|nel
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:c=:|:2?ﬂ+21rk
| k,n € Z.
T

:c=:|:?+2am

Orser: {:I:z%r +2’;r}2:;:!:%|r +2rnlk,n € Z}.

7) V3ctg (5.1:+ %) = -3

ctg (5.1:+E) 3 o+ = arcctg (—i)ﬂrklkez;

3)- /B T3 73
5m+%=—-%+1rk; Mz——g—%+ﬂk;
5:c=—1—£+1rk; x=—%+%k|kez.
Orser: {—f—o+%k[k62}.

8) 4cos*z—3cosz =0.

cosz(4cos’x — 3) =0
cosx(2cosx — v3)(2co8z +/3) =0;  jsinx

[cosz =0 H

20033:-\/5:0; %‘E %

| 2cosz+/3=0

z=g+:rrk|kez cos X
T ’ 7

:c=:I:E+1m|nEZ L

m T
OTset: {E + Tl'k, :I:E

T
WA {E+§k|k€Z}.

+1m|k,n€Z}
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9) 6sin®z +sinz-cosz —cos?z = 2.
6sin®z +sinx - cosz — cos?x — 2cos2x — 2sin’z =0
4sin’z +sinz - cosz — 3cos? z = 0;
4tz +tgz —3=0;
—1+414+4-4.3 117
(tgzho = = ;
8 8
tgzr = -1 x=—g+ﬁkikez
3 .
tg:c—z a:=a.rctg§+1m]nez
n 3
Orser: {_Z +ark;a.rctgz +sm|k,n€Z}.
10) 30032(%+m)—2cosx+2cosz:c=0.
3sin®x — 2cosz + 2cosz = 0;
3(1 —cos®x) —2cosx + 2cos? 2 = 0;
3—3cos?z— 2co8z + 2cos?z = 0;
—cos?z —2cosz+3=0; cos’z+2cosz—~3=0.
IIo reopeme Buera
[cos:c=—3¢[—1;1]; cosx =1; z=2rklkeZ.
cosx =1
Orser: {27k|k € Z}.
11) v3cos®x —sinz - cosz = 0.

cosz =0

cosz(v3cosz —sinz) = 0; [\/:—30083 Csinz=0°

:c=-g~+1rk|kez

[oosm=0 ) [cos:::=0 )

- - k] — ¥ .

V3-tgz=0 tgz = V3 :c=%+7m|nez
1r 1r

Oreer: {E+ﬁk;§+ﬁn|k,n€Z}.
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COoB X

12)1—m=0.
{oosa:=0 . {x=g+ﬂk|kez.
10084z #£0° 4z £2wn|nel ’
x=%+wk|kez. .
x%%n[nez t

OTBeT: ypaBHEHHE PCIICHYA He MMECT.
13) cos’z + 3sin’z =2.

cos? ¢ +sin®z + 2sin®z = 2;

1+4+2sinz=2; 2sinlz=1; _g jsinx
sin2m=§;

sing = :I:% = ig;

s=2+7klke

Orser: {%-nglkez}.

14) 2sinz —cosz -sinz =0.

sinz(2sinz — cosz) = 0;
ginzx =0 . sinz =0 .
2gine —cosz =0 2—ctgz=0"

sing=0_  |x=wn|nelZ )
ctgr=2" |z=arcctg2+ak|keZ’

Otper: {7wn;arcctg2 + 7k |k, n € Z}.
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cos 2z
15) 1—sin2z
) s
{0052.'7;:0_ 2m—§+ﬂk|kez .
sin2z # 1 2:::;£E+21m|nez
2 Asinx
Toom 3n hid
_r.r 4
ke 4+2k. 4
]
:caé%+am

x 0] cos:x
mﬁ—z+ﬂt|tez.

Orser: {—E+ﬂt|tEZ}.

16) ctgx-cosz —ctge —cosz+1=0.
ctgz(cosz—1)—(cosx—1)=0; (cosz—1){ctgz—1)=0;

fcosz =1
jctgz =1,

sinx #0 Asinx
 x=2nk|keZ

.o
-:z:—z+1m|nEZ, 0
z#at|t€Z Toos &

z=%+m|nez.

OtseT: {%+ﬁn|nEZ}.

17) 3sin (g + :c) = 4cos(1,57 — x).
3cosz =4-(—sinx); 3Jcosr+4sing=0; 3+4tgr=0;

OtBeT: {a.rctg (—-;) +nk|k € Z} .
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18) — 222 _g.
cosx — sinx
cos2z = 0 9% == +aklkecZ
cos:z:—sina:#[]; 2 g
tgxz #£1
T

4 , a:=—%+1rt|tez.
m%z+wn]nez

Asinx
4n 4

T

Orsert: {—-}+1rt|t€Z}.
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TeOpeMbI CJIOJKEeHH A

Hanomuum TEOPeMBb] CIIOXKCIINA.

sin(a-'l-ﬁ) =sina - cos § + cosq - sin B;
sin(ax — B) = sina - cos 8 —sin B - cosay;
cos{a + ) = cosa - cos B8 — sina - sin

cos(a — B) = cosa - cos B + sin & - sin 53;

tga +tgf
mm+m=ffgzzﬁ
tgo—tgf
tgla—B)= ————="—
gla—F) 1+tga-tgp

Ipaxmuxym 7

1. BrruucauTe:

r

< ﬁ%%+1m

\
r

< ﬁ#g+ﬂn

\

a#g+wk

lk,nteZ; @
a+ﬁ¢g+n

a%g+ﬂ'k

[k,nteZ. €D

a—ﬁ#%+ﬂ't

1) cos (% - ) , €M sina = —0,6 mpn 7 < a < 1,57

2) ctg(a—p), ecn tgar=2 usinﬁ:% oph 90° < 8 < 180°%;

3) tg(45° — a), ecn seca = 5 opa O° < o < 90°.

2. Breiunenure:
1) sin75°%

24

2) sin127° - cos23° + cos 194° + cos8 37° - cos 383°;
3) cos(150° — a) — cos(210° + a);
4) sin(65° + a), ecn 8in(20° + o) = 0,6 npu 0° < & < 30°.
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3. Yuopocrure:
1) sin{a+ ) — cosa - sin B;

ssin%’l-ssin%—coss-?g,’5-cos-’§r

w(ire)

x o Y 4 .
COS@'COSE +Slllﬁ‘SHIﬁ

T T 417
sm30 cos 15 +cos30 sin =¢ 15

2)

3)

) sinﬁ»sing +cosﬁ-cosg
4

. L 2r "
sm-5—-smﬁ—cos-5—-cosﬁ
4. Joxazkure:

1) sin(30° + z) - coBx — cos(30° + z) - sinx =

Mln—n

2} tga-tg2a+ 1 =sec2o;

3) a+pB=45° ecnun tgazgutgﬁzgup&[ 0° < a < 90°,

5
0° < 8 < 90°.

5. Pemure ypaBHeHUs:

1) sin2z-cosz +cos2x - sinz = 0;
tg(z+]) +t63
1—tg(:1:+%) g3

3) cos(m +z) — cos(m — z) =

4) cos(a:+2—ﬂ) = —+/3sinz;

2) =V3;

3

» x -
co8 (-1-—2- - ) 2311'11—2 -ging

5) =1;

sin(ﬁ--a:)+2cos-1%-sino:
6) tg2x —Bsccx +7=0;

7) 2sin®z — 3cos’ z +sinz - cosz = 0.
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Pewenue npaxmuxyma 7

1. Buiuucnure:

1) cos (% - a) , comi sina = —0.6 upun T < o < 1,5m.

2)

3)

cos E—a —cosEcosa+sin£sina—lcosa+£sina‘
3 IR 3 T2 2 ’

« € I1I wersepr, T.e. cosax < 0, 3uaunT

cosar = —/T=(<0,6)2 = —yT =036 = —08.
w(5o)4 ()2 (-5

ctg{a—p), ecnu tga=2 u sinﬁ=2—75- npu 90° < 5 < 180°,

Tak kak B € II, suauur cos § < 0.

2
w8 = — 1_(1) _

25) 25
_snB 7 (MY _ T
Tcosf T 257\ 28] 24
{org(a—p) = 22 ET ! @
7
ctala - ) 1+2‘(_ﬁ) 24-14 10 [2
_— = e = = — = |—].
2+ 8+7 5 |1

tg(45° — a}), ecnn secox = g npu 0° < a < 90°

5 24
24’ 25"
a € I, snaunr sina > 0.

sina=4f1— L 2«—-1— ta—l.%nl.
- %) T2 B*Tagim T

seca = cCosax =
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tg45° —tgax 1—tga
tg(45° — a) = = ;
&l @) 1+tgd5° -tga  1+tga’
tg(45° — a) = —2: = ;—I .
+x
2. Beramcnnre:
1) sin75° =
= 8in(30° + 45°) = 8in 30° - cos 45° + sin 45° - co830° =

_1VE, VB3 _[VErve
2 2 2 2 4 )

2) 8in127°.cos23° + cos 194° 4 cos37° - cos 383°.

a) sin127° =sin(37° + 90°) = cos 37%;

6) cos194° = cos(14° + 180°) = — cos 14°;

B) ¢0s383° = cos(23° + 360°) = cos 23°.

sin 127° - c0823° + ¢0s 194° + cos 37° - cos 383° =
= 0837 -co823° +cos37° - c0823° —cos14° =

= —co814° + 2¢c0837° - c0s23° =
= —cos(37° — 23°) + 2¢c0837° - c0823° =

= —¢0837° . c05823° —sin37°-8in23° +2co0s37° - co823° =

= —gin37° - sin 23° + cos 37° - co8 23° =

= cos(37° + 23°) = cos60° = .

3) cos(150° — &) — cos(210° + a).

a) cos(150° — a) = cos150° - cos cx + 8in 150° - sinex =

= cos(180° — 30°) - cos ¢ + sin(180° — 30°) - sina =

= —c05830°-cosa+sin30°-sincx = —-53: cosa+ 1 sina;

6) c0s(210° + &) = cos (30° + (180° + a)) =

= ¢0830° - cos(180° + a) — sin 30° - sin(180° + a) =

V3

2 2

— +(—cosa) —%- (—sina) = —ﬁ cosa+ lsin.cuz.



120 (CHOBHEIC TPUIOHOMCTPHYCCKHC (POPMYILE

Torua cos(150° — o) — cos(210° + a) =
V3

C = —— a+lsina— —ﬁcosa+lsina =
=TT eesaty 2 2 =

1., 1,
= gsina - §sma—[§|.

4) 8in(65° + @), ecau sin(20° + o) = 0,6 upu 0° < a < 30°.
c08(20° + o) > 0, Tak kak 20° + a € I uersepry, TOrUR
c08(20° + @) = /1 —sin*(20° + a), T.c.

cos(20° + &) = /1~ (0,6)2 = 0,8.
sin(65° + &) = sin [45° + (20° + o)) =
= 8in 45° - c08(20° + @) + cos45° - 8in(20° + a) =

= g cos(20° + a) + ? sin(20° + a);
Sin(65° + a) = \/_(08+06) ﬁ 14 =[07v2].
3. Yupocrwre:

1) sin(a+ B) —cosa-sinfi=
=sina-cosf+cosa-sinf —cosa-sinf =[sina - cos f].

2) sin%-sin%—cos%-cos%=
tg(§+a)
_—eos(F+5) oo} o _,
tg(§+a) tg( ) ( +a)
L i
sin Z+a)7é0 -4-+a9£1rk|kez
11pu . ; ﬂ :
cos Z+a);£0 Z+a% +7m|n€Z
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a;é—g-+1rkfkez .
x ; a¢z+§t|tez.
a;éz+1m[nez

sin%-sin%—cos%’»cos%
QOTeer: =0

tg (% +a)

npna#%+%t|tez.

T T oo s
008@‘00634‘311‘13—0'81113

3} =
T T i
Smao 00615+00330 smw
L3 L3 T
cos (ﬁ m) COS 75 T
= = =|cos —|.
in{ 7% | 4x inX 30
sin (E + E) sin g
- m . T m m
4) sin 15 - 8in +cosm-cos~5- _
2o T 2r

+ T *
Sln'g 'SIHE —COSg ‘COSE

10

=— = —20031.
)

1) sin(30° + z} - cosz — c0s(30° + z) - sinz =

b =

L = ¢in(30° + z} - cosz — cos(30° + z) - sinzx =

=8in(30° 4+ ¢ — z) = sin30° = %
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2) tgo-tg2a+1 = scca.

ging sin 2o
cosa Cos2a

L=tga tg2a+1=

sina - sin 2a + cos o - o8 2¢ _ coS oy _
cosq - Cos ¢y cosQ - COS 2¢x
= ——— ==gec 2a.
cos 2a
L = sec2a
=L=IL
IT= scc2a

Ilpumeuanue. Ha Gyuyuice, cCIH HET CHCHHAMLHOIO TPC-
GOBaHUSA YCTAHOBHTE 0BJIACTD OIPCICICHUSA PABCNCTEE, TO
MBI 110 YMOJTYAHRIO 11¢ 6Y/1eM BhISICHATD MIOXKECTBO, Ha KO-
TOPOM HOAIII0e PABRIICTBO €CTh TOKIACCTBO.

2

0° < 3 < 90°,
2 3 2 3
Tak xak tga = £ tgfB= ZiTo Q= arctg 55 B= a.rctg?.
e L _gotigh ]
(8D T g an; P
2,3

et =T33 Hm s Hm -

rorua o+ 3 =45°+180°k |k € Z, 10 0 < o+ S < 180°,
Torya &+ G = 45°, uro u TpeboBaANIOCh HOKA3ETH.

5. Pcumre ypapHenus:
1} sin2z-cosz + cos2z - sinz = 0.
sin(2z+2)=0; sin3z=0;, 3z=nk|k€eZ
T
= - Z.
z 3k |k €

Orser: {%Hk € Z}.



Pemenne npakToxkyMa 7 123

2)

3)

4) cos

5)

tg(a:+%)+tg—§-
w £
1—tg (m+3)-tg§

T
tg(m+-4-+§)—\/-3-,
3 T
§m+z §+ﬂ'k .’12—1—8+ ﬁ'klkez.

n
Otger: {18 ﬂ'kaEZ}

=3

cos(m +z) —cos(m—z)=10
cosm-cosz —sinm - sinz —cosm - cosz —sinm - sinz =0
—2sinm-sinz =0
sing=0; z=wk|keZ
sinm=0; m=mn|neZ
Oreer: x = wk, et m # 7nk,n € Z;
x — moboe, ecnam = mn|n € Z.

(:1: + %’T) = —/3sinz.

2
coszx . cos?—smx sm———\/_sm:::,

—%eosm—\/?gsinx+\/§sinm=0;
—cos % + v3sinzx = 0; tgx-—-?; x=%+ﬂk|kez.

OTner: {%-l“ﬂ'klkEZ}.

m - m .
cos(ﬁ—m)—2mnﬁ-sma:

=1.
N F s T .
sm(ﬁ—x)+2cos-l—§-sma:

T ' 4 . R .
cosﬁ-cosm+smﬁ-smx—2$mﬁ-smm

=1;
- X m . m .
mnﬁ-cosx—cosl—2~31nx+2(:osl—2~smx
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" x T - 1
cosﬁ-cosa:—-smﬁ-sma:_l. 008(:0+ 12) _

sin 3 - €08z + sinx - cos 5 ’ sin(:c+%)

1 T 7
ctg($+1—2)—l, .’B-I-E—Z-i-ﬁ'k, m—g+1rk|k€Z.
Ortper: {%-I—ﬂ'k]kEZ}.

6) tglx —5secx +7=0.
DY) : cosxz #0;

5 .
tg2x — —— +7=0; sin?z—5cosz+ 7cos?z = 0;
COS X

6cos?z —S5cosz +1=0;

1
5+25-24 b5+1 8T =3
(0082:)1‘2= = H 1;
12 12 _
COBr— =
3
kiy
z=tz+2mk|kE€Z

1 e D(Y).
m::l:a.rccos§+21m|nez

Otper: {:i:g + 2nk; + arccos % +2mn|k,ne€ Z} .

7) 2sin’z —3cos?x +sinz cosz =0. :cos’z

(cosz =0 ne ABASAETCH KOPUEM OQUOPOMIIONO YPABLUCUUA).
2tglx+tgr -3 =0;
—1+y1+24 -1%35

tgx =1 w=%+7rk|kez
tg..":=—§

2 a:=—arctgg+7rn|nez

w

4

OTeeT; { 5

+1rk;—a.rctg§ +an|k,ne Z}.
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Tpenuposourasn paboma 6

1. Beraucnure:

1) sin(o:—%) , eCIM tg o = —% upy 1,97 < e < 2.

2) cos { arccos _3 ~al, ecnn sinc«e——l
5 ’ T 25
npu 7 < o < 1,5m;

3) a—fB, ecmusina= ~—%} Htgf= 4% npu 270° < a < 360°,

180° < f# < 270°.
2. Buuucaure:

1) $in 65° - cos 5° — sin 5° - cos65°

c0s40° - cos 10° + sin 10° - sin 40°°
) 812 +tg218

1 —tg192° - ctg 237°°

3) cos(120° — a) + cos(ax + 60°);

4
tg = + 8T

14 4x "

3. Ynpocrure:

1) sine - cosB — sin{a — 8);
sin 65° - cos 85° — sin 85° - cos 65°
08 55° - 08 35° + sin 55° - sin 35°°
V2cosa — 2cos (% + a) .
2sin (% +a) —2sina ’

1 _cos(m + @)
tg(a + ﬁ) +ctg B cos (3% + ﬁ)

JISCTH ONpEeNeHusA BBIPaXKCHHUHA ),

2)

3)

{ne BoACHAA ycnoBus 06-

4)
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4. Hoxkaxxure:

1
1} cos(45° — ) - cosx — sin(48° — z) - sing = —;
} cos( ) ( ) v
2) cosa - sin(a — 3) — sina - cos(3 - a) =_2\/§ '3
cos (3-%) _0,5sin3 3
3) sina + cosax 1 sina

cosc - sin e (tg a + ctg @) B V1+tg2a B

- w < < o
I —_—— [0 —_—
a5 2

5. Penrure ypasienus:

1) sin (a:+g-) - €08 2z — cos (a:+ g—) -8in2z = 0,5;

2) 5005(%—:0)=7sin( —g);
3) sin(%+m)+\/§cos(3?ﬂ—m)=0;

4) 3cosx = 8sin (% -—a:) ;

. [ T
5) sm(z—m)+cos(z+w) =1

™ CO8 I
6) te (Z —:c) " sinz +cosz’
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Pewerue mpenuposouroti pabomut 6

1. Buuncnnre:

1) sin{a — %), ecnu tga = —15—2 npy 1,57 < a < 27.

. T . T . T
sin|la—— ) =sino-cos— —cosar-sin — =
4 4 4

= —22(sino:-—- cosa) = gcosa(tgo: -1 =

—ﬂ _i_l ' a—ﬂcosa-—-
=72 FE=" =

V2112 | 17V2

24 13 | 26 [
1

:l:\/1+tg§a

__t 12
1+(_%)2 13

2) cos | arccos 3 - ecn silmc——l
5 ! 25

npH 7 < a < 1,5%,

TAK K&K COS & = ,a a € IV, snauut

cosex > 0; cosa=

[ Tax xax arcoos [ -2 ) & | %sx| , mo ]
ERUAL

ol () e rren(2) -

T TR\ ey ) =T

sin (arccos (—g)) = \/1 _ cos? (mcos (_5)) -
SECE _
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SERE
o (s () e s () =

——-gcosa+ésina“--3ﬁ- _u +é- S
T s 5 T 5 \ 25/ 5 \ 25/

Tax xkak e € 111, cosa <0, To

0= — 1_ _1 2—_§
cosa = 25/ ~ 25
_12-28 _[44
~ 7125|125

3) a—pf, ecnusina=— fl) ntgﬁ— 9 5 P 270° < a < 360°,
180° < B < 270°.

------------------

AN o ]
a) it a=—0 a€ IV, apamt tga<0.
) e a/l-smia € IV, anornr tga<0
10 40
Toraa t a—$——ﬂ——g
as = =TTy
Fy|

2
40
= (8)
270° < a < 360°
6) Tax Kak {_2700 < —f < —180° o 0 <a—F < 180°.
B) Ecnun a— £ =90° TO MBI He MOXKeM BOCHOIL3OBATLCS

dopmyno#t tg{a — B). IIposepum sto pasereTsoO:
0 9 1681

o tga—tgf  TH¥T@m T
tg(a ﬁ)_1+“ga'tgﬁ“1+§ﬁ-(—%)_ 5

3usunr, tg{a—0G) ne cymecrayer, T.¢. a—3=[90°].

2. Boruncanre:
) 8in 65° - cos 5° — 8in 5° - cos 65° _
co540° - cos 10° + 8in 10° - sin 40°
_ s8in(65° —5°)  sin 60° -
~ cos(40° — 10°)
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tg12° +tg213°

) 1 —tg192°.ctg237°
_ tg 12° + tg(180° + 33°) _
T 1 - tg(180° + 12°) - ctg(270° — 33°)

_ tg12°4+tg33° o oy _ o
_l—tg12°—tg33°_tg(12 +33°) = tg45° =[1.

3) cos(120° — a) + cos{ax + 60°).
a) co08(120° — ) = co8120° - cosax +8in 120° - sinex =

1 3 .
=—§cosa+ Tsma;
6) cos(a+ 60°) = cosax - co860° — sin 60° - sinax =

= —COSQX — V3 sin o
=3 3 .
Torna cos(120° — &) + cos(ex + 60°) =

=—loosa+-[§sina+lcosa—£sina=@-

2 2 2 2
4) i 1151'::5 %ru =
1+tg35 815
o tgfpttel tg 7% + tg 57 _
_1+tg(ﬂ—f—5)-tg‘i—§_1—tg%-tg‘:—§
=tg(%+%)=tg%=.
3. Vapocrure:

1) sina-cosf —sin(a— 8) =
=sine-cosf — (sine- cos B — cos - sin ) =
=sina—oosﬁ—sina—cosﬁ+cosa—sinﬁ=.
sin 65° - cos 85° — sin 85° - cos 65° ’
cos 55° - cos 35° + sin 55° - sin 35°

Sil'l(65o - 850) —sin 20° -
- - )

" cos(55° — 35°)  cos20°

2)
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V2cosa — 2cos (% +a)

3) =
2sin(§+a)—\/§sina
\/Eoosa—2cos%-oosa+23in%-sina
- 2sin§-cosa+2008%-sina—x/§sina
\/fsina
= —-=|tg x|
icosar
" 1 _cos{mta)
tg{a+ 8) + ctg 8 cos(%f-+ﬁ)
_ —cosar
T sin{a+
—%—%%”L + 5 sinf
_ sin 8 - cos{a + ) —cosor
~ sinf-sin{a+ B) + cosB-cos{a +B) sinpB
_ —cos{a+f)-cosa _ —cos{a+f)-cosa
cosla+8-06) cosa B

- oot A]

4. Iokaxure:
1
1) cos(45° — z) - cosz — sin{45° — z) -sinz = —.
) cos(85° ) (45°~2) sinz = —

L = cos(45° — x) - cosz — sin{45° — &) - ginzx =

= c08(45° — x + &) = cos45° = g
vz o2
\/§ =>L=1'I.
Hz—i—-
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cosc - sin{e — 3) —sina - cos(3 — ) _2\/3

2) = tg 3.
os(s—g) —0,5sin3 3
L— coser - sin{ar— 3) —sine - cos(3 — )
cos (3— g) —05sin3
_ sinfa —3— a)
cos3-cosg +sin3 . sing —0,5sin3
in{—3 2/3
TCOS?'
=L=II
m= _Et 3
3
3) sin o + cos o B 1 — sinor
cosa-sinaf{tga+ctge) /1+tg2a B
nps I <a< z
pi—g=¢=3
_ sin e + cos o _ 1 _
" cose- sinoftg o + ctg o) Vi+tg?a -
_ sin o + cos o 1 _
- Sinfotcos’ @ [oosP ateint or
sina-cosa - ————u ma

=sgina+ cosax— |cosa| =sina + coser — cosax = sin e
T m
(TaK KoK Ha (_5;5) cosa > 0).

L=sina

II=sinex L=IL
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5. Pemmre ypaBucitus:

1)

2)

3)

gin (m+%) -oos2a:—cos(m+%) +8in 22 = 0,5,

sin (:n + % + (—2:.':)) = 0,5;

. fT . T 1
31n(§—m)—0,5, sm( _E)__E’

x—%z(—l)k (..._ +nk|k € Z;

:c———(—l)" (—%)+§+wk|kez.

=
::l\—-/

Orger: {(—1)’c (—%) + % +wklk € Z} .

3 ) T
5cos (E-:c) = 7sin (a:-g)

T LW, . T . T
blcos —-cosx+sin —-sing|="7|sinz-cos — —cosz-sin - |;

6 6 3 3
Mcos:c+§sin:c— —sin:c—7—cos:c'
2 2 T2 2 ’

6v/3cosz =sinz; tgr=6+v/3; z=arctgbv/3+rk|kcZ.
Orser: {arctgﬁw/§+7rk|k€Z}.

sin (%ﬂ +:c) +v2cos (S—ﬂ—m) =0.

2

. T o .
sin —~ - cosz + cos —- -sinx — v2sinz = 0

4
2 2
—-—‘g-_- cosx + %sinx- \/isin:c=0;
2 2
—£oos:c= £sin:c; tgx=-—1; m-—-—g-+1rk|kez.

2 2
I

OrgeT: { 1

+1rk|kez}.



Pemenue rpennpoBoyioft pabors! 6 133

4) 3cosz = 8sin (% —a:) .

LT L
3cosx=83mg-cosa:—80066-smm;

3005:1:=4cosa:-—4\/§sinx; 4\/§sina:=cosa:;
ctgr =4v3; T =arcctgdV3 +7k|k € Z.
Orser: {arcctgdv3 +nk|k € Z}.

5) sin(%—m)+cos(%+m)=l.

. w T . T N
smz-oosa:“oosz-mnx+cosz-cosx—sm-4--smx=1;

V2 V2. V2

Tcosm— Tsm:c+—§-cos:c— -—§-sinx =1

V2(cosz —sinz) = 1.
Tak KaK COST — sinz = v/2¢os (:c+%) , TO
T

T 1 T
cos(m+z) X :1:=—z:l:§+21rk|k€Z.
x
Orser; {—Zi3+2ﬂk|kez

IIpumevanue.

1 1
l. cosa—sine=+v2{ —cosa— sin o
‘/-(\/é V2 )
~\/_(oos4 oosa—sm— smo:) \/ﬁcos( Z)

2. cose—sina = \/ﬁ(%

—\/_(smz coso — cos— sma) 2sm(——a)

cos@ — ! sma)
V2
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AHayIOrMYI110 MOXKHO JOKA3ATE, YT

3. cosa+sina = v2cos (a—g).

4. cosa +sina = v2sin (a + %) .

T cos
6) te (Z —a:) " sinz +cosz’

tg g —tgz _ cosx
1+tg T tgz sinz + cosz’

CcO8 T—Sinx
1—tgz cosx ~cosz COST
1+tgz sinc+cosz = csrzisinz  ding 4 cosx’
coB X%

COST —8in& COSZT .
cosx +sine cosz +sinz’
cosz —sinz =cosz; sinz=0; z=nwklkeZ.

TloactanoBkolt MOXXHO YOeRHTHCA, YTO KOPHY YpaBHEHHS
npuHaanexar D(VY):

npu ¢ =7wk tgz cyuccTeyerT;

npu &= 7wk coswk+ sinwk =cosak + 0 =coswk #0.

Orser: {wk|k € Z}.
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TpuronoMerpndeckue pyHKIUN
JABOMHOIO U IIOJIOBUHHOTO yIJia

HanomanM ocHOBHbEe HOPMYAB JROKHOrO H NMOJAOBHIIHOTO YIia.

sin2a = 2sine - cosa; €

cos2a = 2cos’a — 1 =1 —2sina =cos?a —sina; €
. 2tgox T
mn2a—m a9£§+1rk]kez, (53 )
1-tgla T
cos2e Tre? a9£§+1rk|kez, (5.3 )
wow
a# =+ -~k
tg2a—12tfgg :, 2 l[k,neZ;, €
T a#§+1m
.
1 — g2 a# - +7k
ctg20 = —> = 2 a#zalknel
2tgax T 2
a#—n
2
. o 1—-cose . 1—cos2a
sm§=:|:1/T; sm2a=T; D
c0s g = g [1 125, %=@; @

o l—cosae 1-—coso sin o
t —=:|: = —_ - @
€3 V 1+cosa sin o 1+cosa’

a }1+ooscc l+cosax sin o

-—-=:|: = E— . @
ctg 2 l—coscx sino 1—coscx

IIpumeuanne. 3HaKku ONpeIeIsliOTCA N0 TOMY, KAKOH 31iak NMeeT
TPUrOHOMETPUHECKAS (DYHKIHA B ACBOH YACTH B JaHHOH 4eTBCPTH.
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Hpaxmuxym 8

1. Boraucnure:

1) cos2a, eciu sina = —0,6;
2 1
2) sin(2a+0), em cosaxr = 3 dsinF= 2 upu 1,57 < o0 < 27,
' 1
3 <fB<m

3) tg (2 arcsin g) ;
l.

4) cos 2, oo Bine = o NP = < @ <
2 =17 "3 ;

. 161 .« o
5) sin E,ec.rm oSy = ~ 589 npu 90° < 5 < 180°;

(s 4 3
6) tg 7, ecm ctg o = FUPHT << o

1 . 8
7) cos (ﬂ' + 5 avesin ﬁ) ;

8) tg -g, ec)in sin B = —% npu 540° < B < 630°%;

11
9} cosz, ccu cos2y = g1 P 0° < 2z < 90°.

2. Yupocruare:
1) cos?2a — sin® 2¢;
2) 1+ sin2c )
sina + cos o’
s 2a
1 - 2sin 7
2cos? 3 — 1
1 — cos20°
1+ sin70°"

3)

4)
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3. Hokaxure TOXKIECTBA:

1)

2)

tg 15° + ctg 15° = 4;

1 — sin 25°3(0 2 ;
o = °15’.
[ ¥emzso30 8 52 19

4. Pemute ypapuenns:

1)
2)
3)
4)
5)
6)

sinz = sin 2z;

2sin?z — 2cos?z = I;

sintz — costx = 0,5;

2co0s?(x — #) + 3sin(n + ) = 0;
tglr—sectr =1;

sin? z — cos® ¢ = cos? 2z.
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Pewernue npaxmuxyma 8

1. Beruncnute:
1) cos2q, ecmm sina = —0,6.
cos2a=1-2sinfa=1-2-(—0,6)>=1-0,72 =[0,28].
2) sin{2a+8), ecan cosa=§nsinﬁ=% npu 157 <o < 2nm,
%(ﬁ(m
sin{2a + ) = sin 2« - cos 8 + sin § - cos 2¢;
1\?2 3
cosfB=—4f1—-1= =—£ {cosfB < 0);
2 2
2\2 5
sina = — lu(g) =—3 (sina < 0);
v5Y) 2 4/5

in2q = 2sine - =2 || 5=
8in 2¢¢ sing - cosax 2(3)3 9

4 1
Ydv=2coxfx—1=92- = —1=—=+
cos CO8” v 9 9’

e =48 ()11 () [

3) tg (2 arcsin %) .

2tgax
1—tg2a’ ©

4 2tg (a.rcsin %)
tgt 2arcsin= } = N
5 1 — tg? (a.rcsin 5)
4

.4 .
arcsin— = a; o € I yerBepTh, sina = 5

5

Tax kak tg 2o =
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2
cos oy = 1—(%) =§; tga =

24 4
tg260 = ———m—— = —— T e t 2 in—1 =|——1
g &l 1 52 7,Te g( arcslns) 7
3

7

C-HIrl-‘-
mlb-‘i
3| b

4) cos = ec.rmsina—E Mo <a<n
7’ =17 ™y '

a f1+cosce

a o
cosx < 0; cos— >0, Tak Kak — € | uernepTi.

2 2
cosax=—4/1— E __3
- 17’
1 8
cos_ —1—7 3\/3_4
34 [
— = —— D 1 o
5) 51n2,ec.1mcosa 289 anQO <2< 30°.
161
sin® o flocsa Lo (1t 225 [I5
7= 2 2T\ 289 |17/
6) t Hct —4 H T < <3_1r
g2,ecn ctga =g mHT <a < .
cosa—w——f—t—ga—' a € III gerBepTH, NOSTOMY
+/1+fctg? e’ . ’
3 4
cosax < 0; cosa= -
16 5

o l-—-cosa
83 = T ome’

gEII; tg-g- < 0 tggz
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7) cos (ﬂ‘ + = 1 arcsin i)

2 17
C T+ leurcsmi = — la.rn::sin—'
08 2 17~ %3 17

mxmxarcsmls—,?—aelqemepmusma—ls—,?,m

cosor = 41— 3 2—E
N 17/ 17
a 1+cosar o
3= 1/—, —EIqerBep'ru
|1+l? /6
cos_

Takum 06pa3zoM, cos (ﬂ‘ + — arcsin —

2 17

8) tg g-, eciy sinf = 9 npu 540° < 8 < 630°,

a1
40\ 2 9
cosf = — 1—(—5) =y Bl
8 l—cosf f ) g )
tgy == 1T oo 5 €IV, tgo <0;
9
B |ra__ [0 75
83~ — 9 2~ |"af
41

9) cosx, ecnu cos 2T = ;—1 upu 0° < 2z < 90°.

z € [ yerBepTH, 3HAMUT

cosz 1+0082.7; cospe 1+ _|8v61
2. 61 61 |
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2. Yupocrure:
1) cost2a —sint2a =
= (cos? 2cx + sin? 2c)(cos? 2 — sin? 2a) =

=1 cosda =[cos dal].

2) 14 sin2e _
sine +cosa
sina + 2sine - cosa +cos’ e (sina+cosa)’
- sina + cosa " sine+cose
=[sino + cosal.
1—2sin%22 .
3) 2 _oosa_
2c02% ~1 coSa
1- 20°
4) .LO=
1+ &in 70°

1—cos20°  2sin?10° 3
= = = 1
14+ c0s20°  2cos210° tg” 10°,

o Lo X
TaK KakK 1+ cosa = 2cos® = u 1—cosa:=25m2§.

3. Jokaxure TOXKIECTBS:
1) tgls°+ctgls® =4.

sin15°  cos15°

L = tg 15° + ctg 15° = -
g13°+cig cos15° | sin15°

_ 8in®15° + cos? 15° 1 -
T coslB°-sinlse %-200815°-sin15° B
= 1 =4,
3 8in 30°
L=4
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1 -- 8in 25°30'

) 1 + sin 25°30/
o 1-5in25°30' _ 1—cos64°30'
T 14802530 14 cos64°30f

= tg?32°15',

2sin?32°15'
= 2ot ity = 8 5215
L = tg?32°15' _
M= tg23215 | = V=11

4. Pemmre ypasuenus:
1} sinz = sin2z.

sinx — 2sinz-cosz =0; sinz(l —2cosx) =0;

sinz =0 sinz =0 z=7k|lkeZ
[1—2005.1::0; cosa:z-;-; :c=:|:3r3~+21m|n€Z'
Orger: {ﬂ'k;:l:% +2rn)k,ne Z}.

2) 2sin?z — 2cos?x = 1.

2(1 —cos?x—cos®zx)=1; —2cos2x=1; cos2zx= _%;

22:=:I:(1r—%) + 2rk |k € Z; m=:|:%+m’c|kez.
Otser: {:I:%+1rk[k€Z}.

3) sin*z —costz =0,5.
(sin? z — cos?® z)(sin? z + cos® x) = 0,5;

2
—cos2z =05 cos2x=—05 2= :I:?W + 2xk;

T 2 T
x—i§+—2—k, a:—:l:§+1rk|kez.
Orser: {:I:%+1rk|k € Z} .
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4) 2cos’(z — ) + 3sin(r + ) =
2cos?z — 3sing = 0; 2(1 —sin’z) — 3sinz = 0;
2sin®z + 3sinz — 2 = 0;

—3+0F16 _ —3+5
; -

4 +

(sinz)12 =

sina:z-l-; :c=(—l)k%+1rk]k€Z'

[sina: =-2 €&[-1;1]
2

Orser: {(-1)"% +7k|k e Z} .
5) 3tg?x —sec’r=1.

3. —— ————=1; cosz#0 npnx%%+ﬂ'k|k€2;
z; 3sin®z—1=1-sin’gz;

4sin®r —2=0; -=2(1 —25in2:x:) ={0; —2cos2z=0

™ T oow
cos2z = 0; 2x—§+1m, x—Z+§n[n€Z.

Orser: {%+%n|n€ Z}.

6) sin’®z — cos? x = cos? 2.
—cos2z = cos? 2m;  cos2z(cos2z + 1) = 0;

_cos2:c=—1 2 i

[cos2z =0 22 = = + wk
2z =m+2mn

k
Ik,nez

‘—=i ba| s

+
+

nt'—'i rlh|=1

: — — —
Oreer { k; +7m|kn€Z}
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Tpenuposourias paboma 7

1. Briuucaure:

1) sin2e, ccmm cosa = 0,8 npu g- < a <7

2) sin (2 arccos g—) ;
L
3) sin (5 — 2arctg 0,28) ;

4) sin

(
5 s
(

6) sin

= +}-arccos _3Y);
2 2 4/}’

2. ¥Ynpocrure:

1) cos2¢  sin2or
cosc sina '

%) 8in 3o _ cos 3a;

sin o COS

3) 2sin? (45°+g ) -1;

1 ——2005§+cosa:

1+2cos§+cosa:'
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3. Hokaxure:

1) sin15° -sin 75° = %;

_ o gt
1 —cos25°30° ctg? T7°15.

2) 1+ cos25°30

4. Peunte ypaBHeHHS:

1) sin2a:=oos4§—sin4~z—;

2) tg2x = 3sinx;

3) cos? gm = sin® g:c+ 2 cos4zx - cos 3x;

4) 2c0s%(2x — ) = 3sin(r —z) + 2

T T
l—ging = T429.
5) sinz = cos (4 + 2),

6) 4sin®z(1 + cos2z) = 1 — cos2z.
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(OcHOBHEE TPHrOHOMETPAYCCKHE POPMYIIH

Pewenue mperuposorinod pabomo 7

1. Berunciure:

1Y)

2)

3)

f T
sin 2, ecoim cosa = —(0,8 npu 3 < o< T

sin2q = 2sine - cosay  sina = +v1 — cos? a;
sina > 0; sine=./1-(-08)2=0,6;
sin2a = 2- 0,6 - (—0,8) =[=0,96].

. 3 . 3 3
sin 2a.rccos§ = 2sin a.rccos€ -+ COB arccosg =

3 3
a) cos (arccos E) =

5’
3 T . 3
6) arccos:,,- € (O'E) » SIEAYMHT 8i (arccos E) >0
2
=2-§--\/1—[cos(arocosg)] =
3 / 9 3 4 24
=2. -, l—-==2.—.- ==
5 25 5 b 25

sin (% — 2arctg 0,28) .

a = arctg0,28; tga=1028; ac (0; g) ;
1 25

1
—_— cosa= = :
+/1+ g2« v1+(0,28)2 674

cos2a = 2cos? & — 1;

Cosx =

gin (% — 2arctg 0,28) = cos (2arctg 0,28) =

625 288
=21 1= 33
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4) sin 27r——-1—z=.a.rccosé = —gin larccosé .
2 51 2 5/

arccosf--ae 0: XY corma Zef{0X
5_ !2 ¥ ;L 2 34 -

. O l—cosax |, «
gin — = £4/ ———; sin — > (, nosTomy
2 2 2
4

a
E = o 3HAYHT
sin (217 -~ — Arccos — ) = —g .

5
5) sin (2 arcctg 12)

Taxxaxarcctg%-aé (0

5
w5

o 1r o 1l —cosa
EE(O’E)’ 51n2>0 sm-i-—:I:” 5 .

5
l1-13 213
2 13 |

L 3 1 3\
6) sin (? + 5 arccos (_Z)) =
1 3 V2
= —CO08 (-2- arccos (—Z)) = —-'Z—' y TOK KaK

_ 3 (™. o cf*.™
o = arccos | — 5T ,TO,B.& 3

ctga

HCOS = ~—mwmewme s
2) +/1+ctga’

‘-=i

O COSQx =
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o o /1+cosa.
‘003-2' > 0 COSE_ T,

4 4
3
JOUC-JN Rt S WO
2 2 _,/5_ 4
1 5 1 5
7) tg (‘ﬂ' - 5 arccos T.?:) = —tg (-2— arccos ﬁ) ;
i—oc cos o t 0E—:I: 1 —cosa
Brecos g = S8 = 13 By T N T oma’

2. ¥npoctuTe:
cos2a  sin2oa

1) _sinéa

COSCx s o

sino-cos2a —cosa-sin2a  sinfa—2a)
sina - cosa sine - cos o

—ging i
=sina~oosa=_cosa= npu a # nk|k e Z.
%) sifl&:x_(:033@:=oosc\e-sin.scx—(:033@:-sinoz=
sina COB O sino - cos o
_ sin2a _2sino:—cn:x-;o:_|ZI
" sino-cosa  sino-cosa

3) 2sin? (45° + %a) —1 = —cos(90° + 3a) = [sin3a.
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1-2cos3+cosz 2cos? F—2cos} 2cos§(cos§—l)
Y 1+2coae;§+coaes:::= 2c08? 5+2c08 5 =Zoos§(cos§+1) -
=_1—cos§ _ _2sin2§ _ —tg2£
1+ cos3 2c08? 4|
3. Hoxamure:
1) sin15° -8in 75° = %

L =sin15° - sin 75° = sin 15° - sin(90° — 15°) =

. 1 . 11 1
=fim15°-00815°=—31n30°=§--2»=Z
;ff SL=1IL
=1
1 — cos25°30/

_ o1 k!
) T oosozegy — 18 7715

_1- cos 25°30 _ 2gin? 12°45’ _
T 14c0825°30  2cos?12°45
=tg?12°45' = tg2(90° — 77°15') = ctg? 77°15'.
L = ctg? 77°1%' _
M=cte2 715 | = L =1

4. PemuTe ypaBHeHusi:

x x

1) sin2z = cos? = —sin? =.
) 2z 2 2
2

in2z = { cos? Z —gin? L 2% | sinz?Z ),

sta:-—(cos 5 — sin 2) (cos 2+sm:r22),
1

2sinz-cosx =cosx - 1; 2cosx(sin:r——)=0;

2
[cos:c=0 t==—+wk|lkeZ

(%) +mn|ne€Z

"
Orser: {2+7rk( 1)"( )+M|k nEZ}

3t
= (-

sing = ~
T2
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Ocuoerule TpurcHoMerpuaeckue Ghopmyss

2)

3)

4)

tg2z = 3sinz.
sin 2z
cos 2z
2sing-cosz =3sinx-cos2z; sinxz(2co8z—3cos2z)=0;
sing=0 z=7nk|lkeZ
2cosz — 3(2c08’z—1)=0"
1+yT+18  1+I9
6 -6
/19
6

= 3sinz (cos2z #0);

6cos?z —2cosz—3=0;

(cosz)1 o =

:;r:=:|:a.rccn:|9.1 +2mn|neZ.

OueBHjHO, YTO KOPHH YP&BHCHUS Y OBJIETBOPSIOT YCIO-
BHio cos 2z # 0.

1+ /19
6

Orser: {:c = xk; £ arccos +2mn|k,ne€ Z} .

3
cos? —x = sin? §:.-:+ 2cos4zx - cos 3z.

2 2
cos2gz—sinzgm-2ms4:c-cos3m=0;
cosdx — 2cos4x -cosdx =0; cos3z(l — 2cos4dx) = 0;
{cosSm:O. 3w-—-%+ﬂ'k . m=%+gk[kez
COS4$=§’ 4a:=:|:g+21m’ :r:=:|:-;-ré-+-;£n|nEZ.
Otser: {%+%k;:b%+gn|k,n62}.

2cos?(2r — z) = 3sin(w — ) + 2.
2¢08z ~ 3sinz —2=0; 2(1—sin?x)—3sinz—2=0;
2sin’z + 3sinz = 0; 2sinz(sinz + 1,5) =0;
{sin:c=0 .
sine =-1,6 ¢ [-1;1}°
Otser: {nk|k e Z}.

z =xklk € Z;
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5) 1—sin:r:=cos(£+£).

4 2
Tax KakK cos E+E —COSE cosE-—Slni smi
aK 172 4772 4 27
T‘Ol—Sinx—'—"COSE__‘/E E
9 2 2 2°
1—2sinE cosf—ﬁ c:oesE—sinE H
2 2 2 2 2)’
2 _in®) 2 Y2 (o Z —in2).
0032 sm2 = 3 8 YA
T _sinZ sf—smm—ﬁ =0
cos2 sm2 co! 2 ) 5 ) =Y
z . T x
a.) OOSE—SIHE=0; tg'2_=1;
x T m
§_Z+ﬂ-k, x_-§+2ﬂ'k]kEZ,
x .z V2
6) cos-i—-sm-i-T—Q
ﬁmsf_ﬁsinf-—l' cos E+E =4
2 2 2 2 2 2 4] 2
z T y T, 27
i L T . =——t—44 Z.
2+4 :i:3+21m|n€Z, z ) 3+Wﬂ|ﬂ€
Orser: {_§i23 +47m,2+21rk|k nEZ}

6) 4sin®z(1 + cos2z) = 1 — cos 2z.
4sin? z(1 + cos 2z) — 2sin%z = 0;
2sin? (2 + 2cos2z — 1) = 0;

Sinz:o :‘B-—-——‘ﬂ'k j‘::grk .
2 3 3
QOrtrer: {ﬂ'k;:l:% +mnlk,ne Z} .
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Tpenupoeourar paboma 8

1. Buiuucnure:

1) sin Tta ecumcosa--—-g—n ufr<a<3—ﬂ°
3 ’ =T 2’

2) sin T+a), ecnuct a——in Mo <a<m
g ) BX= TPy i

T 4 T
3) ctg Z+a ,ccnncoscc=—gnpn—2-<a<1r;

4) t‘.g(a-45°),ecnnsina=2—75npuﬂ<a<-7—r;
. 5 3
5) cos(arcmnﬁ—a), cenu cosa = 0,8 npu > < a < 2r;

. 4 5 w
6) sin a—arcctg§ ,ecnncoseca——-grrpn-2-<a<1r;

7) sin [ arcsin 40 + arcsin 2
41 41/

2. Jokaxure TOMAECTBA,:

1) cos(60° + ) - coar + sin(60° + a) - Binex = %;
2) sin(45° — o) - cos o + ¢08(45° — o) - sina = —;
) sin( ) ( ) 7
3) ctgo — ctg 20 = cosec2a;
sin o — 1

4 = . 2 e
) (cosa—seca)—sina+Ctga ctg o - cosec” ay

tg o + ct 3
5) m—l+cosa+cos2a=cosa-cosecza.

SeCa + COSEC & sin”
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Pewenue mpenupoeowroii pabomuvs 8

1. Brruucinure:

1)

2)

sin E+c|: ccnncosa——ﬁnnfr<a<3—ﬂ
3 : =T ™ 2"

a € I11, sHaunt sine < 0; sina = —v/1 — cos? a;

sino=—4f1 — id 2— 1—ﬁ——E°
- 17/ 289 17’

. m .. T T .
Taxmxsm(-é- +a) =8N -C0sx+Cos - 8lNQ =

3 3
V3

1.
= — 08+ —Sing, To

2 2
sin (

+a V3 ( 8 L1 15 _|_8/3+15
T2 17/ 2 \ 17 34 |
sin(

7 T
+a), CCH Ctgx = —— mpu — < @ < .
o€

I

w3

24 2

11.'
E:

sing = sina = 1 _E‘E'
1+ctg2a - 25
2

cosa=—y/1—sina; cosa=—

), 38a4uT cosa < (; sina > 0;

A . T m oo,
Ta.xxaxsm(z-f-a)-—-sm—-cosa+cos—~s1na=

4 4
V2

= ——(cosa + sin o), TO

Sm( ) f( 7 \/';; 1;\/5
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T 4 T
3) ctg|~+a), ecmmeosag=—-<npa - < a < 7.
4 5 2
" H3 ycnopus cueayer, ure sing > 0;
gina=4f1— _2 2— 5.3
- 5] {25 &
ta—?j!.l.g- tea = 2- —_ ——_g.é—_ﬁo
B = s ¥ Y2\ 75)""5'a” ¥
tg7 +tga 14+t
tg(—}+a)= 41T =1+ g,
1-tg7 tgo —tga
1-3
T s 1 7 1 T _
tg(z+a)—ﬂ—é—l.z—7,3ﬂaﬂm‘ctg(4+a)—.
. 7
4) tg (o —45°), ec.rmsma—ﬁnpuo<a<§
a € I, snaudr cosa > 0
a= 41— 7 2—%° t'.clc—i 2T,
cosa= %5) 25 S 7w w - U
tg o — tg 45° tga—1
-_— o — —
Tk Kak tg (o — 45%) 1+tga-tg45° 1+tga’
7
#—! 17 31 |17
2
- 459 = o e m— — .
10 tg(a — 45°) — 5 3173
A
5 3r
5) cos(arcsin — 13 —a), e cosa = 0,8 npn?<a<27r.

M3 yenopus cneayer, uro sino < 0;
sina = —v1—cos?a; sina=—4/1-0,8 =—-0,6;

arcsmie 0; z SIAYHT COS arcaismi > 0, Tor,
BELU2) 1B3) ~ 0 TorAe

cos a.rcsini =4/1— i 2— 1_2_5_2
13 7 13 169 13°
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6)

(srin -2 -
Tax xkaK cos arcsmﬁ—a

. 8 . . B .
= COB (arcsm ﬁ) » CO8 ¢ 4 SIn (arcsm ﬁ) + 8ln O,

5 12 5
Tooos(arcsm——a) 3-0,8—0,6-E—

13
_48_15_|33
T 65 65 |65
. 4 5 T
gin a—arcctgg , ecnncoseccu::g upH 5<a<1r.
5 ) 3
Tak Kak cosecar = z, TO sine = &
7
ac ( , BHAYUHT cosca < 0
ﬂ / 4
e 1_ _...._—....._
cosa = 5% 3
arcctg-—ﬁ, ctgﬁ-—; ( 2) sin g > 0.
Torma smﬁ—; 3HAYUT smﬁ—;=§.
1+ct 2ﬁ 1+ 18 5

cosf@>0; cosf= 1—(5
4
Yurem, uTo sin (oz arcctg §)
. 4 .
= sin ¢ - ¢Os (arcctg 3) —sin (arcctg ) - COS &, TOrJa
3 3

4
3
sin(a—a,rcctgé) =_.f__. (_f) —
3 5 5 b 5

12 12 |24

=25 135 |3
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7) sin (arcsm 40 + arcsin —g—) =

41 41
a) OGozHayum a = a.rcsm—- € (0, -;I)
sina = 40. cosa > (); cosa= 10)*_ 9
~ar s = 1) Tar

wl:\

6) OGoznaunm G = a.rcsm T (

smﬁ——; cos 3 > 0; cosﬁ—\fl— H 41.

:—-sm(o:+ﬁ)—sma cosﬁ+smﬁ cosa =
40 40 9 9 1600

PV TR TR TT) ﬁ =
2. JokaxxuTe TOXKIECTBA:
1) cos(60° + o) - cosax + 8in(60° + o) - sina = %
a) c0s(60° 4+ a) - cosa =

= (co860° - cos @ — sinx - 8in 60°) - cosx =

= lco&icm:——asi!m: cosa—lcosaa—\/gsina o
=12 2 =3 2 s

6) sin(60° + ) -sing =

= (sin60° - cos a + cos 60° - sina) - sin =

= (ﬁcosa-f- 1 sina) sina = ﬁsina oosa+lsi1120
=1z gdina }rsina="-sina-cosa 3 sin’ o
L = cos{60° + a) - cos & + sin(60° + &) - sinex =
=—cosza——sina-cosa+[-§cosa-sina+-1-sinza—
2 2 2 2 B
1 1.4 1
Ecos a+§sm a——(cos o +sin’ a) =
L=%
1 =>L=TI
=~
2
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IIpumeganue. Mo:xkHO npoine, eciiH cpa3y YBHIETDb, YTO

cos(60° + a) - cos @ + 8in(60° 4+ o) - sina =

1

= c08(60° + o — o) = cos60° = 5
2) sin(45° — a) : cosa + cos(45° — ) - sina = —1—-
V2

JlokadkeM 110 aHAJIOTHH C NPEABLIYIIUM [PUMEDPOM:

L = sin{45° — &) - cos @ + cos{45° — a) - sinax =

2
= 5in{45° — o + @) = sin45° = %
1
L=—
‘? =L=1
M= —
V2

3) ctgo — ctg2a = cosec 20

L=ctga —ct: 20_@_@2&_
=clga g " gine  sin2x

_cosa cos 20 _200820'—-003205_
" sine 2sina-cosa  2sina-cosa
_2c08a—(2c08®a—1) 1
- sin 20 ~ sin2a’
Il = cosec 2ax = ,1 .
gin 2

L= _12a r
Wrak, "% |=L=I a#klkeZ

= 2

sin 2¢x
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2
sin‘a—1
4) — + ctga = ctga - cosec? a.
{cosa —seca) - sina
I = ctga - cosec? a = o ——-5——-1 _Tcosa
sina sin‘a sina’
sin® o — 1
= - +ctgo =
{cosa —seca) - sinax
—cos?a cos
1 V.5 sina
(cosae s ) -Sina
— cos” a cosa _ —cosia 4 o5 _
o sin@  —sinte , sina
“oora SO “sa oM

—c0530‘.' COsSCx c0830‘.'+0080‘."3in20
30  sina sind @

—sin
__cosa-{cos’a+sin’a)  cosa
gin® o sin®a’
cos o
L=2 .
sin® o _ L)
Hrak, _ cosa =L=II npua#2k]k€Z.
sin® o
tga +ctga 3o 9

5)

COSs
—1+oosa+—r = COS ¢ - COBeC” Q.
BeC (x - COBeC (¢ sin” a

tga+ctga cos® a
————— —l+cosat+——— =
$ec - CoseC & + sin° o

(sina cosa) 1 cos® o
= + : —14cosa+ =

L=

cosa sina/  cosa-sina sin® o
gsin?a +cos?a cosa-sina cos®a
= - . —l4cosat+——5—=
cos - sing 1 sin“ o

. 2
. cos « - sin? & + cos® a
= (sin? a +cos? @) — 1 + — =
sin‘ o
cos oS ¢ 9
=1_1+T= 5— = COS(x * CoBeC” O

gin“a sin“a

L = cosa - cosec? a T
Mrax, p_ -~ 2,1 = L=1 npnar,éEkHcEZ.
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Tperuposounan paboma 9

Ynpocrure;
1) cos(a— B) —sina - sin 3;
2) cosa-cosF — cos(a — G);
3) sin(e + 120°) — 8in(60° — a);

cos 65° - cos 40° — sin 65° - sin(—40°) _
gin17° - cos8° + cos17° - sin8° ’

4)

Bx T . & PO
oos?»cos§+sm?-sm§'

tg(%’r——a) ’

5)

cos 75° - c0825° — sin 75° - sin 25°
sin 20° - cos 10° ~ ¢os 20° - gin 10°"'

8) sin740° — cos 77° - c0s213° — cos 13° - sin 33°%;
tg225° +tg 171° - tg 21°
tg(—171°) + tg201° ’
V2 cosa — 2 cos(45° —a)
28in(30° + @) — v3sina’
cosa — 2008(60° — )
2sin(a — 30°) — v3sina’

7

9)

11)

sin 5 — tg(45° + B) - tg(45° + 309)
tg(45° + B) + ctg(45° — 33)
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Pewenue mperuposouroti pabomot 9

Yupocrure:

1Y)

2)

3)

4)

5)

cos{a — B) —sina -sinf =

= oosa-cosﬁ+sinﬁ—sina—sina—sinﬁ=.

cosa - cos B — cos(a — fB) =

=cosar-cosB— (cosa-cosB+sina-sinB) =[—sina - sinF).

sin(ar + 120°) — sin(60° — @) =

= sino - ¢o8 120° + sin 120° - cos —

— (sin60° - cosox — cos60° - sina) =

— o8 60° - sine + sin 60° - cosx—

— 8in 60° - cos @ + cos 60° - sina = [0].

cos 65° - cos 40° — sin 65° - sin(~—40°)

8in17° - cos8° + cos 17° - sin 8°

€08 65° - cos40° + sin 65° - sin40°

sin(17° + 8°)
_ cos(66° —40°)  cos25°
T gin(17° +8°)  sin25°

- @)

=0

cos%"-cos%+sin%”-sin%_003 (%*%) _ COS%
- - 3

tg (§-o) tg(§-a) e (T—a)
sin 3—4"'5—a £0 a;é-s-f-+1rklkez
mpH 3% ; 5m °
cos| - —a #0 a967+1m]nez

Hpna#i%+‘n’k

br

E
COS-s-' =

” +« B .
cos§+smF-sm3

(% o)

A
an

3

'_q_[
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cosa—\/gsina _

6) 5
=%cosa—?sina=00660°-006a—sin60°—sina=cos(60°+a).
Win oosa—;/ﬁsma = %oosaw Tssina=

in = COS C T sin sin z o
= gin — - a—cos—-sina=|sin{ — — .
6 6 6

7 c0s 75° - co8 25° —sin 75° - 5in 25°
8in 20° - cos 10° — co8 20° - sin 10°

_co8(75° +25°)  cosl00°

T 8in(20° - 10°) © sinl0°
cos(90° +10°) —sin10°

T sinl0® T sinl0° =1

8) 8in740° — cos 77° - c08213° — c0813° - 8in33° =

= 8in 20° — cos(90° — 13°) - cos(180° 4+ 33°) — cos 13° -5in 33° =

=8in20° — 8in13° - (— c0833°) — cos13° - 6in 33° =

= §in20° +8in13° - cos33° — ¢0813° - 5in 33% =

= 8in 20° + sin(13° — 33°) = sin 20° + sin(—20°} =

= g8in 20° — 8in 20° =[0J.

tg225° +tg171° - tg21°
tg(—171°) + tg201°

9)

_ tg(180° + 45°) + tg(180° — 9°) - tg21°
T —tg(180° — 9°) +tg(180° +21°)
_ tg4b° 4 tg(-9°)-tg21°  1-—tg9°-tg21°
T —tg(—9°) +tg2l°  tg9° +tg2l°

= ctg(9° + 21°) = ctg 30° = [/3].
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v2cosa — 2¢08(45° — )
28in(30° + @) — V3sina
_ v2cos o — 2(cos45° - cos ar + 8in 45° - sina) _
" 2(sin30° - cosa + sina - co830°) — 3sina

10)

ﬁcosa 2 (ﬁ cosa+£ sma) —2Zsina 7
= = =—v2tgal.
2(% cosa+-—2‘c sina)—x/gsina cos
11) cosx —2c08(60° —a)
2sin(a — 30°) — v3sina
cos @ — 2(cos 60° - cosr + 8in60° - siner)
2(sina - cos30° — cosa - 5in 30°) — /3sina
cosCx — 2( cosq + ﬁsma) —/3sina 7
= = =|v3tgaol-
2(-—2@sina—%cosa) — 3sina ~cosc
sin 7 — tg(45° + B) - tg(45° + 30)
tg(45° + B) + ctg(45° — 33)
O6osnaunM tgf =a; tgds =>b. Torma
1— 1te | 145
Toa 15 _
1ta 1+6 =
=tz
_ (1=e)(1-b)—(1+a)(1+b)  (1+a)(1-b)+(1+b)(1—a) _
- (1-a)(1-b) ’ (1-a)(1-b) -
_1-b-a+ab—1-b—a—ab l-b+a—ab+l—-a+b—ab _
=ai-5  — (-90-b
__—2a-2 (1-a)(1-b) -2(a+b) _ a+b
T (1-a)(1-b) 2—2ab 2(1—ab) T 1-ab
sing — tg(45° + B) - tg(45° +36) 1 rEf - HE
tg(45° + B) + ctg(45° — 38) L:g? + jJt;g_ﬁ -

_teftted __ syam=

1-tgfB-tg3s
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Tperuposounar paboma 10

PeminTe YPABHCHHA:

1) cos2z-cosx —sin2g  sinz = 1;

1

2) 008(2m+g)-cosm+sin(2m+%) ~sinx=?

tg(2:c—%)+1 .

1—tg(2z— ) ’

4) cosx = 2c¢os (g—:::);

5) sin5z - cos2x = cosbz - sin2zx — 1;

6) oos(:—;-+a:)+oos(g—x) =1

7) sin(m+z) —sin(m — ) =0;

3)

8) 3cosz =8cos (1—:;-+m);

9 Ztg% —tgmz2tgw-tg% -1

008 (:r+ %) + 2sinz - sin

10) =1;

Sl | Gl

sin(:c+ ;'—2)—2cos:1:-sin

. TY _ o _Ty.
11) 5sin (a:+ ?3-) = Tsin (w 3),

12) 4sin®z + 4sin®z — 3sinz — 3 = 0;

13) 3cos (% +a:) = sin x;

14) 2sec?z — 3tglx =1,

15) sin3z = 4sinx - cos 2.
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Pewerue mpenuposournoti pabomv 10

Pemnre ypapueuus:

1) cos2z-cosz —sin2z-sinxz =1,

cos(2z+x)=1; cosdz=1; 3z=2nk; :c=2%k]kez.
2%
Ortger: {TkﬂcEZ}.
2)cos(2z+%)-cosx+sin(2z+%)-sinx=‘/?§.

cos(2m+£-x) =—\/§; oog(x+£) =§;

4 2 4

T W T
m+z—g+2’n’k ' 3:———2+21rk|k€Z

w T ’ 5
$+Z——E+21m rT=- 12+27m|nEZ
Orser: {_ﬁ+2 k; —E+21m|k nEZ}
tg (22— 3) +1
1—tg(2z — %)

tg(2x—£)+tg§ o e
1—-tg(2m——) tg4_1’ tg(2a:—g+z)_1,

T T W ™
23—6+Z—Z+wk|kez, 23:—-3—'.1&,

x
23:—g+1rk, z= 12+ klkEZ

Otger: {12+ k|kEZ}
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4) cosz = 2cos (g——x).
2cos (%—3) —cosz=0;

T L
2 cos—~oos:c+31n~§-smx —cosx =10;

3

2 1cos:z:+£sinx —cosz =0
2 2
cosm+\/§sin:c-cos:r=0;
V3sinz=0; sinz=0; z=nwk|keZ.
Oteer: {rk|k € Z}.
5) sinbz-cos2z = cosbz -sin2z — 1.
sin5z - cos 22 — cos D2 « gin 22 = —1;
sin(5z — 2z) = —1; sin3z = —1;
T 27

T
31‘——54'211';&:, x——§+?k|kez.
w

27
Orser: {—E'l'?kaEZ}.

6) cos(%+:c) + cos (%—m) =1

T LT, T A
cos§-cosx—sm§-51nx+cos§-cosw+31n§-31nx=1;

2cosg--oosx_—.1; 2-%-003:::1;
cosz=1; z=2rn|ne€Z
Omser: {2an[n € Z}.
7) sin(m+ &) —sin{m - ) =0.
(sinmn.cosz+cosm-sinz) — (sinm - cosz —sinz - cosm) =0;
2ginz - cosm = (;
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8)

9)

a) cosm =0 (vz) npnm=%+1rk|kez;

6) cosm #0; sinx=0;
m#%+1rk|k€z; z=mn|n€Z.
Orser: npnm=%+1rk|kez z — moboc;

npnm#%+ﬂk|kez z=mn|ncZ.
3cosz=8cos(%+m).

T A
3cos:.':=8(cos-g-cosx—smg-sm:c);
1
3cosz=8 (§ COS 2 — ? sin:c) ; 3cosx =4cosz—4+/3sing;

cosz —4v3sinz =0; 1-—4/3tgz=0; tgx-—_l_...‘/g.

4/3 12’

a:=arctg\1/2§+1rk|kez.

OTset: {arctgg +nk|k € Z} .

Ztg 13 —tgz=2tgx- tgl—z——l

. .
2tgﬁ—2tgm~tgﬁ+l—tgz=0,
2tg-—(1 tgz)+(1—tgz)=0; (1—tg:c)(2tg1—ﬂ2—+1)=0;
1-tgz=0; tgx=1; 9:=Z+1rk|kez.

Orser: {%+1rklkEZ}.
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10)

11)

12)

oos(m+ %)+2sinx-sin-l-% _y

gin (3:+ %) - 2-::1:;:-;..*:-:-;1111";2

T

X . * X * .
COSE - CO8 13 — 4inz - 8in 15 +2sm:n—sm12

7

- ® - 7 * X
8in T - o8 73 + COS X - 8in 15 —2co8x -8in 13

mz-m3%+sinw-sin% . cos(:c—l—';) .
sin:c.oos%—cosx-sin%_‘ ’ Sin(‘”""i!i o

T T il T
°tg( —ﬁ)—Lw—ﬁ—z+wk,x—-§+ﬁk|kez.
Otner: {g+ﬂk|kez}.

]

5sin (3:+ g) = 7Tsin (:r—

5{sing oosﬂ+cosa: sinE
3 3

).

. T )
=T smm-cosg—cosm-sm-é- 3

\-——/m

2sinz-oos%—12cosx-sin —0;

]

sing — 12cosz ? =0; sinz—6v3cosz =0;

tgx —6v3=0; tgz=6v3; z=arctgby/3+7k|keZ.
Orser: {arctg6v3 +nklk€Z}.

4sin®z + 4sin’z — 3sinz ~ 3 = 0.

4sin’g - (sing + 1) — 3(sinz + 1) = 0;

(sinz + 1)(4sin’z — 3) = 0;

(sinz 4 1)(2sinz — v3)(2sinz + v3) = 0;

sinz = —1 g=—2tonklkecZ
\/g 2
SINT=9 a:z(—l)“-%+1m|nez ;
. V3 x
ST =-—=- z=(=1)- (‘”{;‘) +wt|{teZ
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m=—%+21rk|kez
. T *
m=:l:§+1m|nez

T

11'
Orser: {—5 +27rk,:|:3

+7n|kne Z} .
13) 3cos (%+m) =ginz.

kg . T, .
3|cos—=-cosx—sin—-sinx = BInxI;

6 6
3 ﬁcosm—lsin:c = ging; %cosm—§sina:—0'
2 2 - 2 2 -
31/§cosz—58in:c=0; 3\/§—5tga:=0;
tga:=¥; m——-arctg35£+7rk|kez.
OTser: {arctg3—5‘/§ +1rk|k€Z}.
14) 2sec?z — 3tg?zx = 1.
2 _331112:8_1_ 2—3sin2z_ .
coslz coslz cos2g

2 — 3sin z = cos® z; z¢%+ﬂk1[k1 € Z;

2~ 3sin?e = 1 — sin? z;

1-2sinz=0; (1-+v2sinz)}(1+v2sinz)=0;
sing = —

vz z=7+zk|keZ.
sing = ——

V2
T 0w
Oreer: {Z+§k|k€2}.
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15) sin3ax = 4sinz - cos 2z.
sin(2z + ¢) = 4sinz - cos 2z;
sin2z - cosx 4+ cos82x - sinx = 4s8inx - cos 2x;
gin2z - cosx — 3cos2x - sinx = 0;
2sin - 008% - cos z — 3(cos? z — sin’ z) - sinz = 0;
sinx - (2cos®x — 3cos?z + 3sin’z) = 0;
sing-(3sin’z—cos?z) =0; sinz-(3sin’z—(1—sinz)) =0;
sinz(3sin®z + sin®z — 1) = 0;

[sinz =0 ;in.:n=01 0
S2. 1 _q sinzg —1=0;
Ldsin"e —1=0 28inz+1=0
[ sing =0
o1 z=nk|ke€Z
sing = ; Jh .
1 :c=:!:g+1m|n€Z
Sing = —=
| 2
Orser: {ﬂk;:!:%+1m|k,nEZ}.
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Tperuposouras paboma 11

Briuncnure:

1) tg2a, ecaM cosa = g npu %E- < a < 2w

2) ctg2a, ecam sina=-0,3 npuw < a < -323;

2v6

3) cos(2a—g), ccnu tga=§; sinﬁ=—7— apu 3 € II uerpepry;
4) cos | 2arct KRR
g 24 2

A
5) ctg (2&1‘03111%),

6) cos (3; + 2 arcsin 0,96) ;

7 sin <, ecam t o:-}—l—?-n uﬂ‘<a<§£'
2’ g _120 P ’

13\,
8) tg (ﬂ—-éarcsmg),

9)tgc nta—Lnn0< <Z
gz} C g _m P 24 21

T 1 3
11) sin%, ecny sina = —0,8 npu 180° < o < 270%
1 12
9 - =11
12) cos[za.rctg( 5)],

13) cos%, eciu sina = —1—? npy 630° < o < 720°;
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, 1 12
14) sin (211' — g arceos 1—3) ;

15) ctgg, ecnu cos ff = —g npH 540° < 8 < 630°;

1 . 53\,
16) cos [271' ~3 arcsin (— ﬁ)] :

17) cos5z, ccmu cosl0zx = % npu 1080° < 10z < 1200°;

18) ctg (g + % arcsin %) .
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Pewenue mperuposounoti pabomwt 11

Brrusicnute:

1)

2)

3)

2 3
tg 20, ecom cosox = 3 PR < o < 2m,

cos 2a = 2cos’a — 1; cos2o:=2-g—1=_%;
sina < (), Tak kKak « € 1V versepru;

3
sin2a = 2sina-cosa; sin2a=2- (_g) . g = _%\/g;

4

o _1
. 3x
ctg2c, ecnu sine=—-0,3 mpua < a< -
cos2a =1—2sin’e; cos2a=1-2- (—0,3)2 =0,82;

Vo1
cosa <0, Tak kak a € [1I; cosa=—4/1—(-0,3)2= BT
sin2a =2sina-cosa; sin2a=2- —@ —(—0,3)=£\/ﬁ;

10 50
cos 2cx 0,82 4191
ctg 20 = — ; ctg2a = = .
sin 2o %\/ﬁ 273
cos(2a—B), ecmu tga = -g-; sinf= % npu S € 1l yerBepTH.
cos(2a — B) = co8 2 - cos § + sin 2cx - sin F;
_ tg2 1—- 2%
g o 1+ %
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2tga 2-5 30 15

‘2 = e— = —— = —
T T T T

2v6\" 5
COSﬁ=— l—(T) =--—f,

8 5 15 26 40 — 306
ettt s TR A T e O |

4) cos (2arctg%) .

7 w
a.rctg—z-z € (0; 5) .

IIycte arctg % = @, TOTHR tg o =

2_4;

cos (Zarctg l) = 2cos? arctg-?- -1

24 24
1
COSQx = ——————: HO cos¢x > {), a € I yeTBepTH.
cosa—;-§°
7\2 25
1+(§3)
oneg. (24) _;_2:576-625 _ 527
css =27\ =T 252 625
7 527
T.C. cos(2arctgﬁ) =155

L7
5) ctg (2arcsm -2-5-) .

.7 X
ITycms a.rcsm% =a; o€ | gerseprn, sina = 25
ctg 20 =7
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6)

cos2a = 1—2sin a;

49 527
cos2ae=1—2- %_625’
cosax>(), TaK Kbk € I; cosa=4f1 — 1 2_§.
8 s acl; = %) =55
. . . 7 24 336
sin2a = 2sina - cosq; sin2a=2- % 95 = 625
597
ct 20{_&20:. ct 20_2_5_@
8= Gnza BT s T 336
8256
527
20 =|—|.
Takum obpaszom, ctg2a 336

co8 (%ﬂ + 2arcsin 0,96) .

cos (%E + 2 arcsin 0,96) = sin (2 arcsin 0,96) .
Ilycrb arcsin0,96 = a; sina=0,96; « €I yerpeprn;

cosa >0; cosa=4/1-(096)% = 15;

. . ) _,. 24 7 336
sin2a = 2sina - cosa; sin2a=2- % 25— G35
3 ) 336
Takum ofpazoM, cos (? + 2arcsin 0,96) =525l
't’)smg Htgo = 19nuﬂ<a<3—ﬂ
g ST B =190 TP 2
oosa—;' cosa < 0; «a€lll;
+4/1 +tg§o:’ ’ ’
120
COsQ = ————

/1_'_(119) T 16y’
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8)

9)

sin— >0

20
@ Lt ® _ 91 17 va_[17va
2 2 V169 2 13 2 | 26 [

t _l 'n§
g{m— garcsing J.

. 3 . 3
Iycrs arcmng:a; acl; sma=g,
Tpebyercs naftTu tg (w - %) = —tg %;

tga_l—cosa. N (3)2_4_
2= e =17 {5) =%

2 sin e
4
¥o1"8_1
89773 T3
5

1 .3 1
Takxnm o6pasoM, tg (ﬂ' ~ 3 arcsin -g) =3I

T

o 1
th,ecnutga=—r1pH0<a< 2

V224

1
cosag= ————: cosa>0; a¢€]IdyerpeprH;
+/1+tg2e’ ’ P
1 V224 414

cosQx = = = :
1+54 V2B 15

sing=+v1-—cos?q; sina>0; «€ I gerBeprn;
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10)

11) sin

12)

a 1 3

ctg (E - 5&1‘01?@ Z) .

3 3
Hyc'rl,a.rctgz=a; a €l tga=z;
ct r.g =t 2. €I ucrseprs
g 2 2 gzi 2 q pT}
Cos & 1

1+tg2e

m 1
Taxum obpazoM, ctg (5 - §arctg Z) =3

%, come ging = —0,8 mpu 180° < o < 270°.

cosa=-\/ﬁ?0?f=—m=_

90° < < 135°% sm

1- sin o
sm 2

2v5
°- Vo522

COs8 [Zarctg( 5 )]
2 2
IIycrs arctg (—%) =a; a€lV; tga= —%.
1
OS¢ = —— COS(I>0;
Vi+tgla
1 _5.

Cosy =

I+ (_%)2 13’
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13)

14)

o T
— I . — 0.
2EV, 2<0c< 4

a 1+ cosa T @ ) o )
0055—1/—2——-—'——-, 4<2<0, 0032>0,
5
3TN T2 V1T 13

- 1 12 313
Takum obpazom, cos |- arctg | ~— || = I |

2 5

cos%, ecmw sin o = —% npu 630° < a < 720°.

cosa=++/1 —sin®&; Tak kak a € IV, 1o cosa > 0;

we (B _ 8.
cosa = 7/ T

o 1+ cosce (3 .
0055—1/T,mx KaK-2-€IV,

2N T2 T
2 —la,rccosE
ST g 13
in | 2 —18,11::'::04&1E = 8in —arr::t::«)s-l-g
sin | 27 7 3= i3)

1 1
Iyctn arccos — =a; a€l;, cosa= IFR
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15) ctg g, ecnn cos 8 = —-;——:- npr 540° < § < 630°.

B v B B__ [LtcosB
3 elv; ctg <0 ctg = T—cosg’
13
B__|l°& _|-8

1
16) cos [21r —3 arcsin (_ﬁ)] .

IIycTe arcsin —i = -—?-T-<a<0 sina = —-§-
Y 13/°% T3 =13
a a
cos(Za’r——)-_—cos(—E)=cos.2.,
kil
cosa>0,TaKKa.K-—2-<a<0;

2
cosax=+v1-sina; cosa= 1—(—-1-533-) =.}._2.;
'J'axmx--—< <0Tocos >0

12
g_ 1+cosa _c_:f_ 1+13 5\/_
@89 = sy = o6
Takum ob6pazom, cos |2m — —a.rcsm = 5‘/2_6
’ 2 13 26 |

17} cosbz, ecim cos10z = > npu 1080° < 10z < 1200°.

113
540° < Bx < 600°; DBz € Ill; cosbx <0,
1+ cosllz
coshr = — | ———;
2
cosHr = — 1+113 ﬁ__8_113
B 2 113 {1 113
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18) ctg(g+%arcsin%).

HCTbarcsin—Q—a- acl sina—E
¥ 13_ ¥ b —13.

™ (s 44
(5 +5) =15 (3);

2
cosa >, Tek Kak a € [; cosa = 1—(-——) =3

o 1—cosax
tg— =%+ ——.
g2 V1+coso:

Tak Kak % € | geTBepTH, TO

tg_ l—cosa.
82 "V 1 cose’

w1 12 2
ctg | - + 5 arccos — =i-3!

2 2 13
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Tpenupoeouran paboma 12
Yupocrure:
1) sin®a — sin? (% + a) ;

2) 1—8sina-cos?a;

Y o
3) coszoz—élsmza-cos2 3
cos2a  sin2a
4) —— - ;
sina  cosa
5) 1 —sin2a

sina — cosa’

6) ctga — ctg2a;

7) 2cos® (-E - —3—;—-) -1;

g Ltoosd2
1 —sin4&°’

0) 1—2sing —cosz
1 +28in§ —cosa:,
1+2cos5 +cosz

10)

1—2cos ¥ +cosz
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Pewenue mperuposouroli pabomwvt 12

YupocTuTe:
1) sin® @ — sin? (g + a)

= sin® & — cos? & = [—cos2a].

2

2) 1-—8sin’a-cos’a =

=1-2-(2sina-cosa)? =1~ 2sin? 2« ={cosda].

3) cos2a—4sin2%—cos2% =

2
.o 44 .
=cosa — (25111— -cos—) = cos? o — sin® o = [cos 2.

2 2
8 c-ffs2a _ sin 2o _
gin o cos o
_cos2a-cosa —sin2a-sina  cosda  [2co83a
N sing - cos@ B Lsin2e | sin2a
5) 1 —sin20
sino — cosa
_ sina+cos? @ — 2sina-cosa _ (sina—cosa)?
- sin @ — cos T sina—cosa
=[sino —cosal.
6) ctga — ctg2a =
__cosex  cos2a _ Cos« - sin 2« — sine - cos 2o
T gina  sin2a sin ¢ « sin 2¢ -
sina 1

since-sin2a  sin 2«

7) 20032(%—-:129‘-)—1=

= [coscc 20,

=co82 (%——) = ¢OS (g—&:) = [sin 3a].
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) 1+ cos42°
1—sind8

. 0 ] 220
_ 1 4+ cos42 =1+00842 =2C'.352 1 ='

1—sin(90° —42°) 1-—cos42° 2sin%21°

1~—25'1n§—cosa:

1+2sin3 —cosz

2sin® § — 2sin § 2sin§(sin§-—1) sing —1

B 2sin®  + 2sin 3 B 2sin 3 sin-z-+1) B sing + 1 B

=cos(%—§)—1_—2sm (I_E) ——tgz(ﬂ m)

4 4

1+2co83 +cosz
10) =
1—2cos% + cosz

2cos’ § +2cos § 2oos§(cos§+1)

2c0s2%F — 20055 2008% (cos§ 1)

! +cos3 __200 7 [ eg2®
1—cos} 2sin? § 4
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Tpernupoeouras paboma 18

JIOK8KHTC TOXKIECTBA:
o o
1 i . .t — =t _
) sina — cosa g2 gz,

14+ 2sineg - cosor — cosdo

- = 2sino;
cosa{l +4sina - cos o) "

2)

sin{o — ) + cosax - sin 8

3) = 2cosf;

oos%-sin%
4) cosa(l — 2cos® a)(tg o — tg20) = sina;
ctga—2ctg2a 1

5) . o s !
2sin3 - cos 3 cosor
@an2 .
6) 1 — 8sin’ a.czos a=1;
cos? 2a — sin® 2o
ctg g —tg3 o
7) T—1+ctg2§,
o o o
tg — — 2 _sin’~ | =si
8) (cg2 2ctga) (oos 7~ sin 4) sin
cos2a 2sina-coso
9) - = cos 5ov;
sec o cosec 3o
cosa —sina - ctg 5
10) — - 2 =—cosec%;
2smz-oosz
11) cos Bo 231n2a-cos2a=003100;

secdo cosec B

cos? 20 — 4sin? o - cos® o
12) ctg 2o — sin 4o = tg2e

ctg o — gin 20
dga—dmea 5— = ctgo;

13
) cos? o — sin’ o

2.
2

'
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1 +sin3a + cos 3

14) 1+ sin3a — cos 3a = ctg 1,503
4sing-cos®§ —4sin® G -cosF 24
15) > = gin —;
2cos 5 3

4sin? (%a) + sin? (v2a)
1 —cos? (’/Tgoz)

16)
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Peweriue mpenuposounoti pabomu 13

JokaxkaTe TOXIeCTRA;

. o o
1) sma—ooswth:tg—.

2
o sin 5
L=sinog—coso-tg — =sinax —cosar - =
2 cos §
Z
_sina-cos%—cosa-sin% _ sin § gl
- [ - G_ )
o
L=tg§'
o =L=IL
I=ig2
€2

14 2ging - cosax — cos 4o .
2) . = 2gin .
cosa(l + 4sine - cos )

_ 1+ 2sina-cosa — cosda _ 2sin? 2 + sin 2o

" cosa(l+4sina-cosa)  cosafl + 2sin2a) =
sin20(2sin2¢+ 1) 2sina-cosa .
= - = = 2gin o
cos (1 + 2sin2a) COS &
L =2sina
M=2sine) > L=
3) sm(a—-—ﬁ)a+ cos« - sin 3 — 2008 5.
cos 3 - sin g
L_sin(a—ﬁ)+cosa-sinﬂ___‘
cos%-sin%
_sina-cosf—cosa-sinf +cosa-sinf
cos 3 -sing
= e 088y s,
zsine
L=2cosf| 1 _11

M= 2cosf
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4) cosafl — 2cos® a)(tg o — tg 2a) = sin v,

L =cosaf(l — 2cos a)(tg o — tg20) =
sino - cos2a — cos - 8in2¢r
CO8 ¢ - CO8 20
—cosa - cos2x - (—sina)

= —COoS(x - COB2¢x -

= =sina.
cos & - CO8 2¢¢
L-—-ana =L=IL
II=sina
5) ctga —2ctg2a 1
28in2.cosE  cosa’
] 2
coso 2008 20
L= ctga —2ctg2a __ sgine T TEn o _
2sin%-cos% sing
_ cosa-sin2qx —2cos2a -sina
- sin® o - gin 2¢v B

cos ¢ - 8in 2o — cos 2 - sinex — cos2¢ - sinay

sin® ¢ - 2sin @ - coB &

sina — cos2a-sine _ sina(l — cos2a) _

2sin’ o - cos o 28in® o - cos &
_ sine - 2sin? o 1
2sinda-cosex  cosar
1
L=_L
COS% | = [ =TI.

Cosox

6) 1—88in20£-0082€!_1
cos? 2o —sin®20c

_ 1~ 8sin®a - cos

200 1-2-(2sina-cosa)?

cos?2q —sin® 2 cos 4o
_1—2&=si1122c::¢_008404_1
" cosda  cosda
L=l o1-m.

=1
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ctg 7 —t8 7 o
—— =1+ ctg° —.
sin e + g22
cos% sin%
ctg%—-tg% sing  cosd msz%—sinz%
sin o sina sina-sin7 - cos 7
[ 4
= o c2t 1 a= a=1+0tg2—°
25in5-c035-§sin§ sinzﬁ 2
a
L=1+a§§
o =L=1I

8) (ctg%—2ctga) (oos“’%—sin2 %) = in%.

- . 22 n2ZY =
L—(ctg2 2ctga) (cos 7~ sin 4)

o
oS3  2cosa o
= _— . g — =
PR - 1 1
sing sine 2
cos 3 -sine —2cosar-sin § o
= p =008 — =
sin 7 - sin 2

cos%-sina-—cosa-sin% ——oosa-sin%
— ‘COS

sin%-sina

vl R

e P ] s X .
cos 3 (smg —-cosa-sma—) B smg(l —cosa)—cos% 3

e O s - .o . 0 o
SIHE"SIHCE 31n§—231n§-cos§

. 2sin®

2

&,
=

=

I

n,

=
R R B2 lwig
=]

W R

@
= sin —.
2

2.
=

o
2

=
I
a,
=
il
=
I
=
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2 Ny -
9) Cos a_ZSma COS ¢ = cos b,

sec 3o cosec 3o

t— cos 2 _ 28iha-cosa _
~ sec 3 cosec3a

= co82a - co8 3¢y — sin 2¢¢ - sin 3o = cos Sex.

L = cosba

= cos5ax =L=II

coso:—sino:-ctg% o
10) = —— = —cosec .
2sing -cos 3 2

. con 3
L coso —sinec-ctgg X TIRO G
= N a a = p =
28111-4--008—4— gin 3
i @ ; o  gnf(2-
_31n§-cosa—sma-cos§_sm(2 o:) _
sinzg sin2%
Si[l-i a
=— = — cosec —.
sinzg 2
L=—cosec-§
=L=II
1'I=—cosecE
2
cosba 2sin2a - cos2a
11) - = cos 10a.
socdo cosec O
L_cosﬁa 2sin20c- cos2a  cosba  sinda
sec 4o cosec B 11T
con da sin Gox
= €08 6¢x - cos da — sin 4 - 8in 6x = cos 10¢.
L=
co8 10 S L=TL

1= cos 10c
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2

12) cos? 2a — 4sin’ « - cos Lo
ctg 20 — sin 4o = e
_cos?2a —4sin’a-cos’a  cos?2a—sin®2a
ctg 20 — sindor %—2&&1‘120:»00520:
_ cos 4o _ sin2a - cosdo — tg2a
- 1-2sin®2a . - :
008 2¢x - si:;aa cos 2ax - cos 4oy
L=tg2a _
M=1tg2c =L=0
ctg o — sin 20
13) ————5— =ctga.
) cos? o — sin? & &
L= ctga — sin 2 _ %—ZSina—cosa_
cos? o — sin% cos 2o
1—2sin?
_&“ﬂﬁ&ﬁl_ﬁ .0052a_ct o
- cos 2o - cos2a B
L=ctga _
M= ctgx =L=IL
14) 1+ 8in3c + cos 3 = ctg 1,50

1+ s8in 3¢ — cos3ex

_14sinda+cosda
T 1+4sin3a—cos3a

_ 2cos? 1,5 + 2sin1,5¢ - cos 1,5 _
" 2sin®1,5a + 2sinl,5a-cos 1,5a
_ 2co0s1,5c(cos 1,5a + sin 1,5¢)
"~ 2sin1,5a(sin 1,5¢ + cos 1,5a)

L=ctglbx
II=ctg 1,50

= ctg 1,50

= L=IL
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4Sin%-0083%—43in3§-008§ . 2
15) 5 = gin —.
2co8 3 3

4sin 5 - cos® § —4sin® § - cos §

20
ZCOST

L=

4sin— cos—( %——sinzg)

2008-'3—

20 2
_ sin 3~ - cos 5 %20

= gin —.
cos%c-"- 3
L=sin2?a
2 =>L=H.

. 2o
IT= sin 3

4sip? (-‘/-_-a) + sin? (x/_2a)
o (7)

4sint (-—‘é—_a) + sin® (\/_2(2) _

16) =4,

L=
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Tpenuposounas paboma 14
1. Beraucimre:
1) tgla—0), tg28 u tg%, ecnn sina =0,6 upu % <Qa<T®
u cosfB =028 npu %N < 3 < 2m

3 V3.
2’

2) sina —cosda, ccm cose —sine =

3) tg2a+5tg%, ecnu tgo = —% IpH % <a<m

15 3
4) cos{a—pF), cos2f nsin%,ecm-l ctga=—8— mpu T < o<
20 )
Htgﬁ—ﬂﬁnpu§<ﬁ<1r.

2. Pemnre ypapHenus:

1) sin3z . cos 5z +sinbx - cos 3z = —1;
. [Tz LT
2) ﬂsln(z—§)+mn§—1,

. 3= [T L
3) 3111(—2-—21:)—8111(5—2.1:)—1,

4) ctg(s?ﬂ+a:)+tg(1r—m)-—2v’§=0;

5) cos? (% + :.':) + sin®(2r — z) = 2;

. 5r Ar LT
6) sin = —tg (—-Z-) = 4sin (-—2— + :c) .
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Pewerue mperuposonroll pabomvs 14

1. Berancnure:

1) tgla—0), tg28 ntg;—!, cchu sina = 0,6 npu g- <a<T

n cosf = 0,28 npu§1r-<ﬁ<2?r.

2
a) cosa < 0; cosa=—y/1-— {0,6)2 = -0,8;
0,6 3
=0T
6) sinB<0; sinf=-—+/1- {0,28)Z = —0,96;
_0’96_ 3.
86 ="308 = 37
_ tga—tgf |
te(e ﬁ)_l-l-tga-tgﬁ’
_§_(_3§)
1 7 —21 4+ 96
tgla = 6) = 3 T =[0,75];
2
1+(“z)'(-37) 28+7
3
_ 2g8 _ 2‘(*37) 487
w0 g S o
48-7 336 336

“darnEa-7)  3-17 |5orf

o 1—coso o« 1+08 18
By = na ' %2~ 05 —o05° 0
2) sin® o ~ cos® @, ecnt cosa —sing = ?

V3

Tak Kak cose — sing = -

1o cos?a — 2sina - cosaxr +sin o =

4

3uanur, sin2a = ~.
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Torua sinda — cos¥a =

= (sina — cosa)(sin® & + sinx - cosa+c

BT T

__ Y3 9 _| 93
T2 8| 18
3 T
3) tg2a+5tg2,ec.im tga=—z npx §-<a<1r.
3
2tga z: (_?i) —24 3
8.) tg2&—m, tg2a— 1_,]_% = 7 = 37,

6) sina > 0; sina= ——mM———;
) s +/1+tg%a

. 1 3
sihat = ——- e = 3;

2

3

e

4

cosa <0; cosa=—v1—sin?a; cosa=-—;

31
4
@ l-cosa o Lt
85 = Tsina ° 832 =

o

B) tg2a+5tg%=—3$+5-3= 115;-.

1 3
4) cos{a—pB), cos28 msin— ec.JurcI;ga::?5 11pn:-'r<oc<~-2E

2’
ntgﬁ-—z—(l) an§<ﬂ<1r
a) sina < 0; sina= —
’ +/1+ ctg2a’
1 8

gho = ———e =

S T

<0- - 1-— _E 2—_E-
cos & y CcOoBor = 17 = 17,
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. : tg 8
6) sin@>0;, sinff=——=—rx;
) 1+ tgiﬁ
~n 20

sinff = =—
"‘/1_'_(_%?)2 29

2
cosB <0; cosf=-— 1_(@) =_2_1..

29 29’
cos(a — B) = cosax - cos § + sinox - 8in B;
cos(a—ﬁ)=—E-(—2—1)+(—-§—)-§=315_ 160 _
17 29 17/ 29 17-29
_ 185|155
T 17-29  [493[

cos28 =1 — 2sin? 3; )
20 841 — 800 41
wos2=1-2-(55) =2 = 5}

sin% =z, /L2080 T o 3T
27 2 272 "4’

0; sine = Lty _ f16_[avIT

» 8= 2 N T b

1) sin3z - cos5z + s8in 5z - cos 3z = —1.

sina>
2

2. PemnTe ypaBHcHHA:

gin(3z + 5z} =—1; sin8z=-1;

m m ™
82‘:——§+2ﬁ'k, ﬂ':——'i'g-szlkez.

7t

OrserT: { 16

T
+Zklk€Z}.
2) V2sin (%—g) +sin§ =1

\/§ sin-?-r—-c:::s-':a:--—sinf-ccnsE -l—sinE =1;
4 2 2 4 2
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ﬁ(?cos%—?sin%) +sinE =1

r . .,z ) Z_ 4. T _ )
oos-é--sm5+sm§—1, 0082--1, 5 27k,

z=4nk|k e Z.
Oreer: {4nk|k € Z}.

. {3 L[ _
3) 31n(—§--—2x)—sm(§—2a:)—l.
1

—cos2x —cos2x =1, cos2:r=—§;
T T
2$=:|:( —§)+21Tk; x=i§+ﬂk|k€z.

Oreer: {:I:g+1rk|k62}.
3r
4) ctg(?+:c)+tg(fr—m)—2\/§=0.
—tgz—tgr—2v3=0; tgr=—3; x=—g+ﬂ'k|kez.

Orger: {—-% +nk|k € Z}.

5) cos? (12_1' + m) +sin?(2r — 2) = 2.

sin®g +sin?z=2; sinzr=1; cos?z=0;

3:=-g-+1rk|kez.
Oraer: {-g—+?rk[kEZ}.

. bw S A
6) sin —- —tg (_T) = 4 gin (2 +3:) .
sin-g—tg --% =4cosx; l+1=4cosx;

COSE = :c=:|:%+2ark|kez.

53
Orger: {:I:g-+2frk|k€Z}.
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IIposepovnasn paboma 1

1. BriuuciuTe:

1) tg{la+8), tg2an tgg, ecim cosa=-0,8 npn -;E <a<T

\ 12 3%
Hsmﬁ--——l—énpn?r<ﬁ<—§-,
o . 8 'y
2) cos(a—p3), cos 5 u sin28, ecnn tga=—ﬁ npu 5 La<T
3

21
Hctgﬁ=2—0npnﬂr<ﬁ<-—;

3) cos2x-ctgdz, ecnu cosz +8ine = Tz;

4) tg2a+3tg%, ecin tga=§npn7r<a<§—;—.

2. Peuiute ypaBueuns:

1) cos6z - cos 5z + sin 6z - 8in 5z = —1;

2) V2cos (141+:c) —cosz = 1;

2

4) tg (19% +:c) — ctg (111—; +:c) = -2
5) [lwsin (%E--:c)] {1+ cos(m —~ x)] =1;

137
2
6) cos B

3) cos{r —z) +sin (:c+ 3—1?) =72

+ sin? 318311: = v/3tg 2z.
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Peuwienue npoeepounoti pabomut 1

1. Boruwcnure:

1) tg(a+pB), tg2au tgg, ecid cosa = —0,8 mpu g <a<w

12 3
Hmnﬁ—-ﬁnpnir<ﬁ<-§

a) sina > 0; sina = 4/1 - (—0,8)2 = 0,6;

tga = 08" -z,
12\? 5
6) cos3<0; cosf=— 1—(—1—3) =13
13
tgh=—g =+
13
tga+tgf
tg(a+8) = W;
12
33 33
t: =|—|.
gla+f)=— (__) 12 20+36 |56
3 6
9.{=3 _$6
tg2a = litfg_ga3 tg2o = E :;2 =1 49 = _% .
1- (-3 %
i

5
t§=1—cosﬁ. tl_?_l"'E:ﬁ_
€9~ "sng ' B2

2) cos(a—pB), COS% m 8in23, ecnmu tga = ——1-85- IpH ~2— <a<w

3

21
uctgf = Oﬂpuﬁ<ﬁ<?

1

:I:\/1+tg2a;

a) cosa<0; cosa=
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1 15

cosa=—\/'TT5)2 ——1—7;

. . 15\%2 8
sina >0; sina= 1—(—-1-?) -_-_1_7;

ctg 8
6) cosf<0; cosff= —=—=—;
) cos 8 b= e
_® 2
2 29'
-1+ (%)
2
sin < 0; sinf=-— 1_(“%) z_.g_g;

cosf =

8|

cos(a — 8) = cos¢ - cos B+ sina - sin B;

_ 315-160 _[155]|
To17-29 [493(

o « 1+cosaox
0035 > O cosi—id—-"é'_-’

15
? 1-w |17

2 2 17 [

:
I

. _ 2tgB . _
Sm?ﬁ--m, sin28 =

3) cos2z - ctgde, ecnn cosx +sinx =

2

2
cos +sine = —5 o Toria cos’ z+2sinz-cosz+sin’z = 3

sin 2z = _5;
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cos 2z - cosdr  cos2z - cosdzx cosdzx

Co8 2 AT = e 25in2z cos2z  2sinZz’
no cosdr = 1 — 2sin? 2z; cos4a:=1—2»%=%.

1
To,u,aoost—ctgél:c:L: ——
“ =

1
2

4) tg2a+3tgg, echn tga=§-npuﬂ<a<?ﬂ.

2
2tga
a) tg2a—m,
4
tgam 3 - 2 __2_ 3
Be= T (1Y o-16 7 7
i 1
6) cosx < 0; cosO = ————===}
) +4/1+tg%a
1
cos = — ———§

=5
: . f 3\* 4
sine < 0; sina=—4f1— (...g =_g;

8in o .
1+ cosa’

|

Il

|
N

o
B) tg5=

ool
|
(-
+
|
WAl
T

r) tg2a+3tgg=—3;+3.(_,2)= —9=|,

2. Pewure ypaBHeHus:
1) cosbx - cosHx + 8inbx - sin bx = —1.
cos(6z — 8z) = —1;
cosz=—1; x=n+2rk|k€eL.
Oreer: {r+2rk|k € Z}.
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2) v2cos (%+a:) —cosz=1.

T LT,
V2 cos 7 - cos —sin 7 - sinz —cosx = 1;

2 2

cosg —sinx — cosz = 1;

\/f(ﬁcosx—-@sin:c) —cosz = 1;

sing =—-1; @=-7+2nk|keZ.

Orger: {—g-l-?ﬂkaEZ}.

3) cos(m — x)+sin (9:+3?1r) = /2.

2
—COST —COST = V2, cCOosZx = —V,T_;

a:=:!:(1r——%)+21rk;

x=:l:?%+21rklkez.

Orser: {:l::%:—r+21rk|k62}.
4) tg (-I—?ézr—+a:) —ctg (111—; +:c) =-2.

tg (%+m) +tg(g+a:) = —2;

tg(%+g) =—1; %+:c=—%+1rk|kez.

137
OTBe‘I‘. {—E +1Tk|k€ Z} .
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5) [l—sin (%” —x)] (14 cos(r — z)] = 1.
{1+ cosz)(l — cosx) = 1;

l-cos?z=1; coslz=0; m=£+1rk]kez.

2
Orser: {g+1rk|k€Z}.
13n 28T
g lom g 40T _
6) cos i +sin i V3tg2z.
2
2 __
COS’ 15+sm T \/_t 2z;
Vatg2r =1, te2r= —: %=1 +mk:
g 2 g ﬁ) 6 b 4
k keZ,
12+ ke

Orger: {12+ k|k€2}
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Tperuposowran paboma 15

1. Briyucnure:
1) 2sin 30° — 4/3sin 60° ctg45° - tg 30°;
68in 30° - cos 30°
cos? 30° — sin? 30°°
cos 64° - cos4° — o8 86° cos 26°
cos71° - cos 41° — cos49° - cog 19°’
4) cos75° - ctg 30° + sin 75°;

2)

3)

44

5) cos 2 tg 2, ecan tga = /15 npu 360° < a < 450°%;
.« cos(a+8) 2 _
6) tg[, cos2f usin—, ecnm cosla—f) 3 uctga=>5
(a € (0;27));
2 2
7) ﬁctgg, €cny sinz — cosT = 1+2v2 npn0<:c<§.
2. Ynpocrare:
sin( _%) 5ar s .
1) ————-ctg{la—-—} —cos| = +a ) sin(fa—7);
sin(%+o¢) -4 2

sin(2a — 3m) + 2 cos (%’ + 2a)

gy (5 - 20) + V3cos(2a— 3n)

3) sina—cosa-tgg;
4) cos?® & + cos?(60° + @) + cos?(60° — a);

3. Pemnre ypanuenns:

1) (2sin7z — +/3)(V2cosmz + 1) = 0;
sin 2z

2) = —y

1+cosz
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2‘!1'1'_ 9 L

i
3) sin — +sin® — = cos

3

6 6’

1) 20082 == + 3sin == =

s 2
5) sin 3

T

6 6

+5cos%m =5

6) sin3z +sinz =0.
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Pewenue mpenuposouroti pabomut 15

1. Briuuciure:
1) 2sin30° — +/3sin60° - ctg 45° - tg 30° =

1 o sm30
=2-5—V3-cos30°- 1 —30°

=|1-

oI%

6sin 30° - cos 30°

2 =
) cos? 30° — gin? 30°
3 sin 60°
= = 3tg60° =[3v3].
3) co864° - cog 4° — cos 86° - cos 26°

o8 71° - cosd1° — cos49° - cos 19°

- 8in 26° - cos 4° — 8in 4° - cos 26° _ 8in 22° ey
sin 19° - cos 41° — sin41° - cos19°  —sin 22° ’

4) cos75° . ctg30° + 4in75° =

o'
- 00875. cos 30° +sin75° =
sin 30° V3
_ c0875° - cos 30° + 8in 75° - sin 30° 00345"_2_
sin 30° sin30° 1

5) cosg, tg 2a, ecim tga=\/ﬁ npu 360° < o < 450°.

8) cosa>0; coso=————==

vlkln—t

COSO:--—
Vit tg2 a vi+15
180° < < « 225°; cos 2 <0;

2 2
o: 1+cosa
\l ——i— 10};
2-V15 _| V15
20 = : _
6) tg2a =1 tg2a’ 1~15 7




Pemenpe Tpennpopoviioll paboret 15 205

L cos(a+ﬁ)_g _
6) tgl, cos2( n sin 7, com cos(a—ﬁ)-SHCtga_E)

(o € (0; 27)).

cosa-cosf—sina-sinf 2

cosa-cosf+sina-sinf 3’
cos av-cos F—sin ae-sin §

co8 a-c08 B _ g 1-tga-tgf 2
cosftsnasing 1 1Ltea.tel 2
cwacoefisnasing 3 11+tgm tgf 3

1—:tg8 -
TaKKatha=l,T0—-—5 =E; 5 tgﬁ=2;
5 1+-;-tgﬁ 3 5+tg8 3

15—-3tgf=10+2tgB; 5igh=5; tgf=1;

a)

_1-tg%p _1-1 .
6) cosZﬁ—1+tgzﬁ, cosZﬁ—1+1—0, cos28 =0;
1
B) COSQ = ———;
+/1+tg2 o

Ilockoneky ctga=5, a€l wm aclll. Paccmorpum
oba BapHaHTa.,

r) Hyero 0 < & < 1—7-; cosa > 0, Torma

1
cosa=—=£\/2_6;
N2 26
1+ (3)
a E; sm%>0

1—3\/% /
sm—- 2; 26 — 5 @

) Hyc'rbw<a<ﬁ; cosa < 0;

. o T o 37 53
3111—2-)0 (§<§< T) Tomacosa—-—%v@ﬁ,

5
a  |1+%V26  [2645/%
sm§= 5 = % . &
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cos(a+8) 2
: mars_ = 2
Orser: ecin cosia— ) — nctgcr 5 (o € (0;27))
10 tg 3 = 1; 0082ﬂ=0;
.o 26 — 5v/26 )
smE— —TIIPHO(Q(—,
sing— Mnnﬂ<a<3—ﬂ
2~ 52 P 2
1422 2
7 ﬁctg%,emnsinx—cosm: +3‘/_npn0<m<?ﬂ.
1+ 4+/2
a) sin® g — 2¢inz - cosz + cos’z = #;
T2K KaK sinz > cosz,
TO£<:B<3—1T 0<z<2—ﬂ
4 g " 3’
NauH € ﬂ2ﬂ
SHAYMT T '3
1-sin2a:=1+§\/§; sin2m=—§\/§;
sin 2z < 0, Toraa 2z € (m; 2x), Nonyuum
-1'£<:::<2?r 4n
4 ; 1r<2:c<-§-, cos2x < Q;
7r<a:<21r
7
cos2z = —yf1 — ——\/_ 1————5.
6)Taxmx7r<2a:<—j-,m-2-<m< 3,3Ha'm'r
cosx <0
sinz >0’
7
cosTr=— 1+(_~§) =——; ginzr= l—l—&'
- 2 3 - g 3
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o l1+cosae 1+coso
ctg - == = + ;
2 1-—cosa sino

1_1).\/5
T ( 3 1.2
\/§ctg—2-— 2v2 TR =[1.

O'rBe-r:\/ictg§=1,ecnn2<a:<2?ﬂ

T .
-—] yCHOBHE Sing —cOSE =

Mpumeyauwme, Ilpn x € (0; "

_1+242
-3

2. Yupocrure:

Y ::Ea;i; Ctg( 'Tﬂ) ( )-Sin(a—qr)=

sin(a— 3
sm[g— ——cr
_snfa-3) (
cos (§~a) sin(a-

=1—sin2cuz=-.

sin(2a — 3m) + 2 cos (%r+2a)

2ms(£—2a)+\/_cos(2a—31r) N
—8in2a — 2003( +2oz)
2003(——2&) \/§cos2a

HE BBITIOJIRACTCH,

«ct

o

) —(—sina){—sina) =

)

) —Slll a =

-r-ia .u|=1

2)

— 8in 2¢¢ — 20033 cos2a + 2sin & 5 - 8in 2ex

2cos§-cos2a+231n§ -8in 2 — \/§c082a

_ —8in 2o — \/500820:+sin20:

= = [—y/3ctg 2a|.
V3cos2a + sin 2a — V3 cos 2 v3 g
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. o
3) sma—cosa-tga- =
sin%
=sing —cosor - =
COSE

sinonr-cos%---c:::sa:-sin—;E sm%
- cos S =coe:9=tg
3 3

wIiR

4) cos? @ + cos%(60° + @) + cos?(60° — a).
a) cos?(60° + a) = (cos 60° - cosa — sin 60° - sin @)? =

2
= 1eossa—ﬁsinon: =
=13 5 =

08 @@ — ?sina-oosa+ %sinza=

bt ] b —

a3 3 i
—40030: 1 sm2a+4sm o.

6) cos?(60° — @) = (cos60° - cos  + 8in 60° - sina)? =

2
= 1car)sac+£sinc|: =
=13 5 =

= lcoe52¢:|c+ —33ina-oosa+§sin2a—
T4 2 4 -

= Zcosza+ §Sin2cx+ %sinza.
B) cos?(60° + a) + cos?(60° — @) =
L

V3 . 3.,
—Zcos a—Tsm2a+Zsm o+

1, V3 3.,

+Zcos a+Tsm2a+Zsm o=
=%oosza+g-sin2a.

3uaunt, cos? @ + cos?(60° + ) + cos?(60° — @) =

=cosza+%cosza+gsin2cv= g (cosza+sinza) =|1,5].
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BosMoxken npyroit cnocob:
cos? a + cos?(60° + @) + cos?(60° — @) =

@ _
= co? o+ 1+cos(1220°+2a) + 1+cos(1220 2a) _

=cosla+1+ % (cos(120° + 2a) + cos(120° — 20:)) -
[ a) cos(120° + 2a) = c0s120° - cos 20 — 8in 120° - sin 2cx = |
1

= ——cos2a — -—-§-sin2a;

2 2
6) c0s(120° - 2a) = c08 120° - co8 2¢x + 8in 120° - sin 2cx =
V3

1 :
= —-Qoos2a+—2—sm2a,

B) —% cos2a— -—? sin2a— % cos 2a+ -—? sin 2o = — cos 2ax,

1 1 '
N — 2 2.y
= cos a+1—§c032cc—1+cos a+§(1—2cos e) =(1,5].

3. Peinmnte ypasHeHus:

1) (2sinmz — v3)(v2cosnz +1) =0,

. _ 3 1T
sin 7z = <~ azx = (—1) 3+1rk .
13 1

cosar:c=—-1—- 7r:c=:|:( —£)+21m
I V2 4
[ 1

=(-1)*- +%

z= )3+

:c—:|:§+2n .
| T4

Orser: {(—1)"%+k;:|:§+2n|k,n€ Z}.

sin 2z _
1+cosz

{sinZz=0 X {2z=1rk . ngk .
L ¥ )
cosz # —1 T #E T+ 2mn z#m+2m

2)
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r=2mn

|::L‘=%+ﬂ'k'

Orger: {% + wk; 2an | k,n € Z} .

. 2T o WX o UT
3) sin g Hsin o = cos” .
2rx o WL 2 T
S i et L
=2
26in " cos T — oo 7T = gy (In2a s 2emarcosa ; @D
3 3 3 {cos 20 = cos” a — sin® al (2]
T
2 cos = [sm” 1] o |37
kil ™ _Zl=o ;
3 3 2 Sin_rg=%
e AR z=15+3k
n._
%:(-—I)kg+1m e={-1 +3n

Oreer: {1,5 + 3k (—1)"- % +3nlkne Z} .

L
4 fikhad = e iy
)2008 5 +3sm6 0; 2-2sin? 6 +31n6 0;
. o WL . WL
2snn2?—331n?—2=0;
(sinﬂ) 39416 3%5
6 /., 3 1
. T _
sm?-—2¢[—1,1]. 1w (T .
sinﬂm——l ! F_(_) 6 Tk
)

x = (—1)k . (—1) + 6k.
Orsor: {(—~1)F+1 +6k|k € Z}.
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in2 1% L
5) sin 3 + 5cos 3 5.
wT T T T
l—cosz?+5cos?=5; cosz?_5cos-3—~+4=0;
oosﬂ—;-—-élﬁl[—l;l] -
i — =2wk; z=0k|keZ.
T 3

Otser: {6k|k € Z}.

6) sin3x +sinz =0.
Jlnst pemerus 3T0ro ypaBHeHHs HeoOX0OAMMO 3HATL dop-
MYNy Tpoinoro yroa A sin 3o, Brisenem ee,
sin3a = sin(a + 2a) = sine - cos 2a + cosx « 8in 20 =
=sino(l — 2sin’a) + cosa - 2sina - cosax =
=sine — 2sind @ + 2siner - cos? o =
=sina — 2sin® o + 2(1 — sin® @) sin = 3sina — 4sin3 ¢,

T. e, Isin3a= 3sina — 4sin® & |.

Torpme ypasnenue npumer Uy 3sinz —4sindz +sinz = 0;
4sinz(l —sin’z) =0; dsinz.cos?z =0;
gine =0

. T
coslx =0’ r=—+mn

=7k P
[ ; x=§n|nez.
2

OrseT: {%n[ne Z}.

Ipumevanne. Heckonepko nosxe, 3uaa HOBLIC hOPMYJIEL,
HEePeBOISANIFE CYMMBI TPHIOHOMETPHYECKHX OTHOMIEHUH
B MX TIpOM3BEIeHHe, [OYIUM GoNiec H3SUHOE pelleHHe,
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IIposepounas paboma 2

1. Beiuncnnre:

1) 2cos45° - ctg 60° - tg 60° — 3sin 45°;
1 —2sin®60°
2co08260° — 1’
05 66° - cos6° + cos84° - cos 24°
cos 65° - cos 5° 4 cos85° - cos 25°°
4) s§in75° - tg 30° + cos 75°;

2)

3)

5) sin =

5 tg 2, ecim ctga = —v/15 npu 90° < @ < 180°%

6) tgB, sin2a Hcosé ecmn 2 cos(a ~ 8) = 3cos{a + )

2?

H ctga = 2;
7) 3t z ecnﬂsin:z:+cosz-—ln n£<x<3—ﬂ

X “5 "3 e

2. Yupocrare:

tg (% - o:) —cos(m — ) - sin(37 + )
1 .
) [cos(3,57 — @) + sin(1,57 + a)* —1 '

3r 11w

costa+ S5 ) +2co8| = —

| n(erE) rru(oe)

2sin (5 +a) + V3sin (% —a)
. o .
3) cosa~sina - ctg 7
4) sin? @ + sin?(60° + a) + sin?(60° — a).
3. Peunre ypasienns:
1) (vVZsinmz—1) (2cosmz + V3)=0;

Cos T
9) 2T _ .
)1+sin::: 0
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3) sinmz + cos? = = gin? ==,
4 4
4) 2sin? 22 4 3eos 2L = 0;
6 6
T . T
5) 0082?4'581[1? = 3;

6) cos3x —cosz =0.
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Pewenue nposepounoii pabomvt 2

1. Boruncaure:
1) 2co845° - ctg60° - tg60° — 3sin45° =

_oV2 V2 _| V2
%9 2 "t o2
1—2sin?60° cos120°

2) 2¢008260° —1  cos 120° =1

3) cos 66° - cos6° + cos84° - cos 24°

cos65° - cos b° + cos 85° - cos 25°
_ 8in24° . cos6° +sin6° - cos24°  sin 30° _{]
8in25° . cos5° + sin5° - co825°  8in30° '
4) sin75° - tg30° + co8 75° =
sin 30°
cos 30°
_ 8in75° - sin. 30° + 08 75° - c0830° _
cos 30° -

2 |v6

3 3(

=8in75°-

+cos78° =

__cos 45°

cos 30°

S BN
|
l

5) sin %, tg 2¢, ecan ctga = —v15 npu 90° < o < 180°.

.
8) cosa < 0; sin— >0

2
cosx = _ otgx cosq = V15 = _\/ﬁ.
+/1+ctg?a’ VI+15 4’
1
sing— ——-——-—-—1—0080° sing— 1+g-
2 2 ! 2 2 -

1 [4+vIE _ VB+2/I _[VB+VE|
3 2 4 N
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1
6) tga = ——=;
) tgex 75
2. _l
_ _2tga _ (73) -
B) tg2a—1_tgza, l;g2c|:—1_(_i)2 =
V15
-2 1 _ 151 | VIS
Vis Bl 7 /15 7

15

6) tgfB, sin2a um cos g, eciu 2cos(e — 8) = 3cos(a + )
n ctga = 2.

coscx-cosf+sina-sinff 3

cosa-cosf —sina-sing 2’
cod ar-cos B+sin arsin 4

a)

@b oesin _ § ctga-ctgf+1 3
cosacos—sinaesing — 9 s —_ 1 9
& ﬂnﬁ .s;;“ﬁ sin 2" ctga-ctgf—1 2
2ctgf+1 3
—_— - 4 t — Rt
O 5 sG-1_ 3 ctgf+2=6ctgf—3;

2ctgB="5; ctgf=25 tgf=[04];

2.4 4
) sin2a=2ti; sin2a= 2 = =15
1+tg?a 1+:} 5
Yarem, yro tg6 = 0,4, suauur Sl unu 8 € I11.

B) 11pu0<ﬁ<% cos 3> 0, cosé>0;

2

cosﬂ=——i——;
Vi+tg?p

cosf = 1 _ 5 _ 529

VI+(042 V28 29
14 cos
mgz ) ?
5v29

B_ |1+t | [29+5v29|
2 2 58
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3
r) rxpa?r<ﬁ<-2-— cosf3 < O cos§<0;

1 529

=\ TrgE P
529

LB | [mosvm

27 2 - 58 '

7) 3t z ec.uasin:r+cos:r—ln n£<:i:<3—"lr
83 =53 .
£<$<3_7r 1'01‘&17(2.‘17(?-{
) g T 3
s w 3
(sln:r > —CO8% Ha (-Z; —-))
. . 1 . 24
31n23+231nz°cosz+0052m=%; sm233=-—--23;
cos 2x < O
24\ 2 576 7
IGp=—yfl— ) =, f1—-22 =l
o8z (25) \/1 625 25
7
cosp e, LECo0820 o (l-% 3
= 5 O8TE ) 5
sinx = -3 2—- 1 s_14
- 5/ 25§’
4
34 £=3‘ ging . _5 =[]
£2 l1+cosx 1—§_ '
2. Yupocrure:

tg (% - a) — cos(w — @) - sin(37 + ) _

1) - 3
[cos(3,5m — a) + sin(1,5x + a)]° — 1

_ctga—(—cosa) - (—sina)
~ (—sin@—cosa)2—1
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ciga —cosox - sinax
sina + 2sina - cosa + cos?a — 1

e —CoSa-sina 0080(-::1"'*—5—9
= 28ina-cosa - 2sina - cos o
cos? o 1 5
= 2sinta = Ectg af.

oos(a+ %)+2ms(%—a)
2 sin (%+c¢) + v/3sin (%—cz) -

sin o + 2 cos (27r—%—a)

2)

28in3 -cosax +2¢c08 3 .sina — v3cosa

sina 4+ 2 cos (% +o:)

B V3cosa +sina — 3cosa
sina+2oos%-cosa-—-2sin% - 8in o

sin o
ina++/3cosa —sina 3cos
_ sina \/_ a — sin \/_ a =[V3cteal.
sina sing
3} coscr—sina—ctg% =
1+cosa
= 2B e cosa— (1 =[C1).
coso — sina s cosa — (1 + cos @) =[=1]

4) sin® o + sin%(60° + ) + sin?(60° — «).
a) sin?(60° + o) = (sin 60° - cos & + cos 60° - sinax)? =

3 et Leina) =
20080 280 =

1
sing-cosa + Zsinfa=

4

sin 2¢ + Zsmza

cos® a +

§

It
| S b D e——

bl
ot V3
4
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6) sin?(60° — &) = (sin60° - cos @ — cos60° - sin ) =

2
= ﬁ so:—lsin =
_3 5 V3 1.9
—4cos o 1 mn2a+4sm .
B) sin?(60° + ) + sin?(60° — @) =
3 o ‘\/§ . 1 =2
_ZOOS a+—z—31n2a+zsm a+

3 g V3. 1.2 _
+4coso: 1 sm2o:+4sm o=
1
=gco32a+§sin2a.

Hosromy sin’ o + sin?(60° + ) + sin?(60° — a) =

3 1 3
) 2 o in2 20 =
= 8in a+§cos o+ Esm a= E(sm o + cos” a) —@.
Boamoxen gpyroft crnocob:

sin? @ + sin®(60° 4 a) + sin?(60° — a) =

1 — cos(120° + 2a) + 1 —cos(120° —20)

— ain?
sIn° o + 2 2

= sin?a + 1 — % (cos(120° + 2¢) + c0s8(120° — 2¢x)) =
a) ©¢08(120° 4+ 2a) = cos 120° - cos 2 — sin 120° - sin 20 = ]

=-3 cos 2a — T3 sin 2a;

6) cos(120° — 2a) = cos 120° - cos 2o + sin 120° - gin 20 =
= —%COSZL‘: + ?sinm;

B) cos(120° + 2a) + cos{120° — 2a) =

3 . 1 V3,
i ——Ecos2a—?sm2a—§cos2a+Tsm2a— cos2a.

=sinfa+1— % - {—cos 2a) =

. 1. .
=sin?a+1— 5(2311120:— 1) =[L5]-
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3. PeunTe ypaBoeHus:

1) (\/isin?rm— 1) (2coswm+\/-) =0

. 1
(V2sinmz—1=0 smwm—ﬁ .
2cosmz+vV3=0" V3
- COS‘JT&'I:—T
1ra:=(—1)’°£+1rk = (-~ )k-z+k
; 5 |k,ne€Z.
Tr== ﬂ'—— + 2an r=+—-+2n
| 6 6
k1 5
Orser: § (—1)*- +k:i: +2n|k,neZ;.
COST
2 Trsmz "%
cosz =0 sinx
{sinm;é—l’ %
:c=g+1rk 0
T ; n c08 X
:L';é—§+27m
3
x=%+2¢rk|kez. =
bl
Orsert: {5 +27rk|k€Z}.
3) sinwz + cos? % = gin? %
sma’rm+coszﬂ—:-—sm2%—0; sin7r.’5+cos£2a-:=0;

ZSin?;—zcosﬂ—; +cosgi=0; 20031;_;; (sin% + %) =0;
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OCHOBHEI¢ TPHIOROMETPHIECKHe POPMYALE

-sinE-—l 11-——( 1)* 2 +mk

2 2 2 6 )

AL ! T @ !
I ?—0 T—§+7rn
-:.-,-—( 1)k+1. -1-+2k

| k,n € Z.

lz=1+2n

1
Orser: {(—1)""’1 '3 +2k;1+2n|k,n e Z} .

4) 23in2%+3008% =0.

Tz _ o g2 T A 5.
2(1 cos? 6)+3 = =0; 2c08 —=—3cos—~2=0,

T
72\ _3+/0F16 345 [ —2# L1
% )., 4 I T PO ;
6 2
nx

=t (w — %) +2ﬂk=i%"+2wk; z=+4+12k|k€Z.

Orser: {+4+ 12k |k € Z}.

2T | sein ot —
5} cos 3+5$m3 5.

l—sin2%+5sinﬂ=5; sin? 2% _55in 1% 4 4= 0,

3 3 3
in 2 _ 5+y25-16 53
3/, 2 o2
smf?’f=4¢[—1;1] .
i —=—+2nk; =15+6k|keZ
T 3 2
8111—5-—1

Otper: {1,5+6k|k € Z}.
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6) cos3xz —cosx =0.

Jos pelmeHns 3Toro ypaBHCHHMSI HeODXOJUMO BHIBECTH
dbopmyily KOCHHYCA TPOJHOTO YIVIa.

cos 3o = cos(a + 2a) = cosax - cos 2o — sina - sin 2 =
=coser+ (2cos® @ — 1) —sinar - 2sina - cos o =

= 2cos’ @ — cosa — 2sin’ a - cosx =

=2cos®a — cosax — 2(1 — cos? @) cos v =

=4cos® o — 3cosa,

T.e. [cos3a =4cosPa — 3cosa|. D

Torma ypaBluenye npuMer BUIL
4cos® z — 3cosr — cosz = 0;
4cosz(cos?z — 1) = 0;

—4cosx - sin® z = 0

T
[::);;:3, z_§+ﬂ ,'r.e.:r=%t|tez.
- r=7n

Orser; {%ﬂt € Z}.



CyMMbl U nponsseneHns
TPUrOHOMETPUNHECKNX

PYHKUNNA

ITpeobpazoBanns
CYMMBI TPHTOHOMETpHYeCKHX PyHKImii
B [IPOH3BEAEHNE H HaobopoT

Hanomnum mssecTabie ¢hopMyab
a+ a—

Lol @

a+f

cosa — cos8 f = —2sin 5 - gin

2
sina+sinﬂ=2sina;ﬁ-cosa_2—ﬁ;

cos +cosff = 2co8

sina—sinﬂ=2sina;ﬁ-cosa;ﬂ; D

sin(a + 6) +ﬁ) cosa # 0
tgat+tgf= cosa - cosﬁ " {0085?50' @

_ sin(a - 6) cosa #£ 0
tgo—tgh= cosa-cosf 0 {0085750' @

cosa-oosﬁ:E[cos(a+ﬂ)+008(a—ﬁ)]; [ 7.7



TIpeoBpazoranus CyMMEI TPHTOHOMETPHUECKHX DyHKIHHA. . .

sina-sinﬂz-;-[cos(a—ﬁ) —cos(fa+0)]; €D
sina - cosf = %[sin(a+ﬁ)+81n(a—ﬂ)]i @D

sine + cosa = +/2sin (a+%) =\/§oos(a—%); [7.10]

~d

sina—cosazﬁsin(a—-g) = —v/2 cos (a+%);

Asina+ Beosa =

VAZ+ B2 . sin a+arctg% ,ecnu B > 0;

—v A% + B?% . sin oz+arci;gé ,cema B < 0;
=4 B @
VAZ+ B2 cos a—arctgz ,ec A > 0;

—/A? + B2. cos a—arctgg ,ecau A < 0.

.
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Ipaxmuxym 9

1. Pazyioxure 13 MIOXKHTC/IH;

5o 3a
1) sin 22 4 sin 22,
} sin 3 + sin 5
2) cos 10« - cos8a + cos 8o - cosBay;
3) sino + sin2a + sin 3a.

2. JlokaxxuTe TOXKACCTEA:

1)

cos 3ax + cos o

. - =ctgo;

sin 3o — sin o g
sin® 3o — sin? o

2) — = 2cos2a.
cos® Jo — cos Do - cosox

3. Buraucawre:
1) sin®68° — sin® 38° — 0,5sin 106° + 3;
3(cos 20° — sin 20°)
V2sin25°
3) (tg14° + ctg28°) - cos14° . sin 14°%;

2)

A

2z,

: 2
s 5 cos

5
4 ;
) 1—00342?"—c 2%-sin2%"r
T 3n .
5 [cos (5 - 'i'?{) — 8in -1-;1—]
5) 7 ;
COS-?"SIIIE
6) sin? 32° + sin 26°_
5 cos? 32° ?
7 c0s9° + cos 51° + v3cos 21°
2v/3 cos 21° ’
8) 2 cos? 16° + 2cos276° — 3

cos? 44° ?
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9)
10)
11)
12)
13)

14)
15)

16)

17)

18)

19)

20)

21)

22)

23)

3¢08196° 4+ 12 cos 164° )
cos 16° !

sin43° 4-sin17°

2cos 13° + 3sin 77°°
05 6° 4- cos12° 4- cos 36° + cos42°_

gin 87° » cos 15° - cos 24° !

3co823° — 38in 113° 4- cos 203°

2+sina-.-cosa

08 10° - ¢os 13° — cos80° - cos 77°

=92
1+ 5c0%a , €CNH tgoa =25

. ™ . " V3
sm(:c+§) ~sm( —-5), €CiIH oosm=T;
tgz, ecmm sin(z + 30°) + sin(z — 30°) = 2v/3 cos x;

. 1
cos2q, ecmu sing = _Z;
tg o, ecuwu tg% =2

sin(r + 2a), eciu sina + cosa =

vz -

2sin 3¢ - sin 2ar 4+ ¢o8 Hex, ecnm cos — = +/(0,6;

. n o« .
si 2(I+—2—) , ecan sina = 0,6;

sin(%+2a) , e tgo = 2v/3;
cos o + cos 3, ec.uma——ﬁ:%,a a+ 3 =4n;

cos(a + ), ecan sina-sinﬂ:%,aa—ﬁ:%;
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24) sin% +cos§ mput sinz = 0,21;

25) sinta + cos? @, ecm sina + cosax = %
4. Pemnre ypaBHeHHS:

1) sin2z +sindx = 0;

2) cos3x —cosbr = 0;

3) sin3z - sinSx = cos4x - cos 2z

4) sin 2z - cos 6z = sin3x - cos 5z;

5) sin3z +cos3z=1;

6) cosdx —sindx = ?
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Pewenue npaxmuxyma 9

1. PaznoxkuTe Ha MHOXKHTENIN:

1) sin 5?& 4+ sin 370: =
isina +sing = 25in 222 . con =01 @)
______ bo . SaN\  [5x  8a
=2sin 3t7 -C08 3 2= 25111@- -cos2
- 2 2 - 12 12|
2) cos 100 - cos 8a + cos 8o - cos b =
i i T g
T/ 10a+6a) 10a — 6
=2cos8a-¢ 5 — =

=200880°00880°0062&=l200828€!°00820:[.

3) sina +sin2a +sinda =

i e aE BT e =
1since +sin,6-2smT-ooaTE 7.3 ]

[ L L T T T = P

= 2s5in 20 - cos a + sin 2a = sin 20(2cosa + 1) =

=gin2q .2 (cosa+ %) =

= 2sin2c - (cosa+cos %) =
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CyMMBL ¥ TPOM3BEICHHSA TPHIOHOMETPHYCCKHX (yHKuHi

2. HoKa;KUTC TOXKACCTBA:

2)

lcosa + cos B = 2005%—6- -CLE—EE (7.1
U P, -
isma—sin,@ 250 S P a_;—B ‘E D

T 2sine-cos2a  sina
L=ctga
L =11, uyTo ¥ TpchHoBaJIOCH AOKA3ATD.

Il=ctga = ! pe A

sin? 3a — sin® o
cos? 3a — cos Hax - cos o
sin? 3o — sin® « _
cos? 3o — cos Hex - cos &
(sin 3 — sin «)(sin 3¢ + sin «x)

cos? 3a cos 5 - cos o

__________________________________

= 2c0s2a.

(sm 3a — sin a)(sin 3 + sin a)
cos? 3o — -(cos 6a + cosda)

:sma+sm,6 2sin ;B-- a; i
e -y gy 1
1 I:3 a+ 7 )
if‘l‘j‘i_f‘_‘“fﬂ___?‘f‘f‘__?____‘i"f'___z _________ i
1

28in2¢ - cosa 2sine - cos2a
(1 + cosba) — cosﬁa——cos4a
2sm2a-cos2a—sin2oe

1,1 1 1
3 + 5 cosba — 5 cosba — 3 cosda
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_ 28in®20c-cos2c _ 2sin’ 2a - cos 20

3 — 3 cosdax B -21—(1—cos4o;)
=2sin22a-cos2a=2cos2a
sin? 2a ’
L=2cos2c

= 2 cos 2 = L. =1II, uro u TpeboBanoch AOKAZATH.

3. BriuucauTe:

1) sin®68° — sim2 38° —0,55in106° + 3 =

___________________

-------------------

= —2~(1 — ¢08136°) — 5(1 —¢0876°) — 0,55in106° + 3 =

=0,5—-0,5c08136° — 0,5+ 0,5c08 76° — 0,58in 106° + 3 =
= 0,5(co8 76° — cos 136°) — 0,5sin 106° + 3 =

=0,5- (—2) - 8in 106° - sin(—30°) — 0,5° sin 106° + 3 =

= 0,5sin 106° — 0,5sin 106° + 3 =[3].

3(cos20° —8in20°y 200 remmcemmmcmmeea-
2 : 2 sin 25° - {cosar = sin(90° — o)} €D
_ 3[cos(90° — 70°) —8in20°]  3(sin70° —sin20°)
v/2sin 25° V2sin 25°
- 3-2sin2§°-cos45° _ f
Vv/2sin 25°

3) (tgl4° +ctg28°) . cos14° -sinl4° =
_ (sin 14°  cos28°

cos 14° + sin 28°

) -cos 14° - sin 14° =

(sm 14° - sin 28° Y+ oos14°.- - c0828°) « cos 14° . sin 14°
cos 14° - 28in 14° - cos 14°
_cos(28°—14°)  cosld® |1
T 2cosl4®  2coslde ‘
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) sng-cosz%
4 =
— cosd 2T — 00a2 2T . gip2 2%
1 — cos 5 —co8” F +8in”
'sin 20 = 2sin ¢ - cos @3 ' €D
1 1
: ; 1.
isin22a=4sm2a-cosza; mnza-cosgc:x:zsmzhi
1 gp2 2
_ 78in® % _
dmy 2
1-— ls 3 — Lgin2dr
2 4 L]
= 9 2r
B sin® % B
- ir 2 4x = 2 dm -
4—1—2003?—cos 5 —s8in® ¢
n2 21 in? 2%
_ sin® % _ sin® ¢ _
- dr 22 4l
2—2003—5- 2-2-sm—g
m an T
5) 5 cos(i—ﬁ)-—sm-ﬁ]
T . -
COS?'SlIlﬁ
3T ] m . k.3 o
5(smﬁ—slnﬁ) 5-2ginyz -cosx
- T . - T .ow - )
COS?'SIHE COS7'Slnﬁ
6) sin® 32° + sin 26°
5 cos? 32°

3(1 — cos 64°) + sin(90° — 64°)

5 cos? 32° -
_ 0,5—0,5c0864° + cos64°
- 5cos? 32° -

_05+0,5c0864°  cos?32°
- 5

5c0s232°  bHcos232° |5
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7)

8)

9)

10)

11)

c0s9° + cos51° + +/3cos21°
2\/§cos2l°

__2c0830° - cos21° + v3cos21° _

B 2v/3 cos 21° -

_ Vv3cos21° 4+ v/3cos21° —[.
2v3cos 21°

2¢0s°16° + 2¢0s2 76° -3
cos? 44° -

_ 14c0832°+14c08152°—3  —1+42¢0892° -cog60°

cos? 44° - cos? 44°

_ =1+4c0s92°  —{1-cos92°) —2sin®46° _
T cos?d44°  cos?44®  cos244°
_ _2sin2(90° —44°) _2003244“ [
N cos? 44° Y
3c03196° + 12cos 164°

cos 16° -
_ 3c0s(180° + 16°) + 12c0s(180 — 16°)
B cos 16° B

- 16° — 12 6°

_ 3cos cos 1 —[T5).

cos 16°
8in43° + sin 17° _
2c0813° + 38in77°

_ 25in 30° - cos 13° _ cog 13° _11
" 2c0813° + 3sin(90° — 13°)  2c0s13° + 3cos13° |5

€08 6° 4 cos 12° 4 co3 36° + cos42°

sin 87° - cos 15° - cos 24° -
_ 2c0824° - c0812° + 2008 24°  cos 18°
N $in 87° - cos 15° - cos 24° -
_2c0924°(cos12°4-cos18°)  2-2c0815°-cos3°
"~ sin(90°—3°) - cos 15°- c0s 24° ~ cos 15°- cos 3°

M.
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12) 3cos 23° - 38in 113° + cos 203° _
c0310° - cos 13° — cos 80P - cos 77°

_ 3¢0823° — 35in(90° + 23°) + cos(180° + 23°) _

~ 0,5(cos 23° + c0s 3°) — 0,5(cos 157° + cos 3°)

_ 3c0s23° — 3¢c0823° — cos23° _

"~ 0,5¢0823°4+0,5 cos 3°—0,5 cos(180°—23°)—0,5cos3°
cos 23°

~ T 0,5c0823° +0,5c0823° =

2 +sine-cosa

13) 1+ 5cos?ax

, €CTH tg o = 2.

2+sina-cosa  (2+sina-cosa):cos’a

14+5cos?2a (14 5cos?a):cosla

2
_wa Te 21+tgla)+tga 2(1+4)+2

= = =17
a}2;4_5 (1+tg2a)+5 1+4+5 !

, LAY il _ V3
14) mn(ﬂ:+§)—sm(ﬂ:—§), eca COST = — .

sin(a:+§)—sin(m—g) =
(m+%)—(m—%)‘ (m+§+x—§)_
5 =

o8 )
-2sin£-cn::s:;:-—z-i§ é_é
B =4y Tl

= 2sin

3
15) tgz, ecmu sin(z + 30°) + sin(z — 30°) = 2v/3cosz.

sin(x + 30°) + sin(x — 30°) = 2¢/3 cos z;
z +30° + z — 30° z+30°—z+30°
-CO8
2 2
2sinz cos30° = 2v3cosz;  V3sing = 2v/3cosz;

= 2\/5003:5;

2s8in
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16) cos2a, ecnnsina=—i-.
1 7
=] — in2 =1—-—2+ —=1=1.
cos2a0=1—-2sin“ev =1-2 6=|3

17) tga, ecan tg% =2.

2tg 5 2.2 4

tga= = =[—=l
9 & _
1-tg2 5 1-4 3
18) sin(m + 2a), ccnu sina + cosa = L
7 ﬁo
sin® o + cos? o 4 2sina - cosa = §;
. 1 1
1+2SIHQ'COSCE=§; 2sina - cosa = —o;

1 1
8in 2o = -5 sin(7 4 20) = —sin 2a =.

19) 2sin3a - sin 2 + cos 5o, ecun oos-g— = 4/0,6.
2s8in 3or - sin 2ar + cos 5or = cos v — cos Hax + cos Ha = 7.6 )

=oosa=20052%—1=2—0,6—1=.

20) sin? (% + %) , ecrn sina = 0,6.

w((+5)-sf-m()l- @

1 . 1+06
= 3(1+sina) = ——==[08].
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21} sin (% + 2a) , ecmn tga = 2v/3.

22)

23)

sm(6 +20:) =sin%-cos2a+cos%-sin2a=

1 1-tg?a , V3 2tga

T2 1+tga 2 1+tga

11—(2\0 f 2-(>3) _
T2 15 (@v3)° % 1+ (237

_1-4-3+4-3 _
T T 2(l+12) |26
cosa+cosﬂ,ocnna—ﬁ=%,aa+ﬁ=41r.

Ecmr a+8=4n HC!-,B-T%,TO

cosa+cosﬁ=2cos(#) - CO8 (a;ﬁ) =

= 2cos 2w - cos— ---

1
cos{a + B}, ccnm sina - sin B = E,aa—ﬁ=

—2cos4? - CO8

N}|MI=I

e

_________________________________

% %[oos(a 6) - cos(a+ B)];
%=%(cos%—cos(o:+ﬂ));
1

=0-cos{a+B); cos{a+ B)=[=1].
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24) sing + oosg npu sinz = 0,21.

2
(sing + cos g) =1+sinz; sinz=021;

. X z . T z_ .
2sm§-cos§—0,2l, 1+29.1n2 (:052 0,21 + 1;

in2 2 22 ne. coss =121
sin 2+oos 2+281n2 0082 1,21,

2
x . > r .z
(cos§+sm§) =1,21; cos§+sm§=:|:\/1,21:.

25) sina + cost e, ecim sina + cos o = L

73
gsinoy +cosax = 1 s sin?a+cos?a + 2sing cosa—l'
- ﬁ! _ 2’

1 1
14+ 2sine-cosa = 7 2siney-coBy = -3

1

P 2
Sl - COS™ Oy = ——3
16’

sin? o + cos? o =

= gin* & + cos? & + 2sin? & - cos?

2

a—2sin? o cos? e =

1
=(sin2a+cos2a)2—2sin2a‘oos2a=1—2.E=,

4. Pemwre ypaBHeHHS:
1) sin2z +sindz = 0.
2z + dx 4z
7

5

2sin

=0; sin3zr-.cosz=0;

Food

8
]

sz =0 > |k, € Z.

[sin&?: =0

+
5
3

B
|
b0l 3 oy

",
_k’i

OTper: { 3

+ﬂn]k,nEZ}.
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2) cos3x —cosS5x =0,
. 3x+5x |, bx—3x sindz =0
2sin =0 ;

2 SPTg sing =0 °
z=1 T
T 4", 3HauMT, T = Zk Kak 6omee ofmpmii cnyuait.
T=7an

OTser: {%k |k € Z} .
3) sin3z-sinbx = cosdzx - cos 2z.
2 leos(5z — 32) — cos(5z + 32)] =

= % [cos(dz + 2x) + cos(4z — 2z)];

co82x — cos8x = cosbx + cos2x; cosbx + cos8x = O;
6z + 8z 8z — 6z

2cos g 08 5 =0; cosTz-cosx=0;

Tz=2 4 ak ==+ 7k
cos7Tr =0 r=g e m_ﬂ+
cosz =0 ' '

T
m—§+7rn a:—§+7m

Ortser: { +7k 2+1m|k neZ}

4) sin2z - cosbz = sin 3z - cos 5z,
% [in(22+62)-+sin(2z~6z)| = [sin(3z-+52) +sin(3z—52));

sin 8¢ — sin 4z = sin 8 — sin 2x;
4z — 2z 4z + 2z

sindx —sin2x = 0; 2sin g ' cos 7 =0
sinz - cos 3x = 0; sinz =0 o7 :'k T
T 7 Jcos3x =0’ T=cton

Orser: {wk + nlknez}
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5) sindz +cos3z =1,

. LAY 7\ _ V2
\/§sm(3:::+z)-1, sm(3x+4)— 5

S+ 7= (-1 T4k So=—T+(-DF T4k

z=——+( l)k-—ﬂ—-l-gk
OTBeT:{ — +(-1)k. G‘T+ kaEZ}
V2

8) cosdx —sindz = <5

v2cos (4x+ %) = ﬁ

T 1 T T
T ko ™

T k)
42——Z:t‘3—+2ﬂ'k, :B——E:I:E+§k.

w
OTBE'I‘. {—Eﬂ: 12+ klkeZ}
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Tpenupoeowrasn paboma 16

1. PasnoxkuTe 58 MHOXKATCIM:

1) 1+sin—2;-!—;

2) cos2a + 2sin 2a - sin 3o — cos day;
3) 1+sin2a+ cos2a.

2. JokaxkuTe TOKAECTBA:

1 — cos2a
D TToosza 8 %

cos? o —ctg2 o+ 1

2
) sinfa + tgZa — 1

= ctg2 o.

3. Bouncimre:
1} 8in43°.sin17° +sin®13° — 2;
2) (14 tg10°) - cos10°

v/2sin 55° ’
3) tg15° — ctg 15°
ctg 30° ’
- (tg%} +ctgF ) - cos® 77
4) 8in — — ;
7 1 +cos =
T . T 2
5) 3[0955+81n(2 5)];

3x T
2cosﬁ-oosﬁ

1 1
o, .
6 tg7 (sin14°+tg14°)’
oos48°+cos42°+\/§co33°’
v23in 87° ’
8) cos?23° + cos? 83° + cos? 37° + 3;

7)
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2¢0s201° — 168in 111°_

% cos 21° ’
10) 3.cos 9° + s.in 81";
8in 21° + 8in 39°
11) sin 36° + sin 40° + 8in 44° + sin 48°
235in 88° . cos 4° - 5in 42° '
12) E?cosﬁ3° + 28in27° — 48in 207° :
g8in 15° - sin 78° + sin 75° - gin 12°
13) 8- sma-cosza , CCJH tga = —2;

6cos? @ —sin®a

14) 2cos3a - cosde — cos Ta, ecan oos% = +/0,8;

T o« _
15) cos® (— - 5) , eCyH sina = —0,4;

4
16) cos (%+20), ey tg o = ?;

17) sin®a + cos® o, ecsm sina + cosa = 0,8.

4. Peumnte ypapsenus:
1) sinz + sin 3z + sin5z = 0;
2) cos2x + cos 8z = cosdx + cos 6z;
3) sinz + cosx = sin3z + cos 3z;
4) cosdx - cos 2¢ = sin 6z - sin 8x;
5) cos3z - sinbx = cos 5z - sin Tx;
6) tgz +tg2x —tg3z =0.
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Pewenue mpenuposonriotl pabomwvs 16

1. PasnoxknTe He MHOMKHTEIIH:

20
1} 1+sin—=
) +sin—

T 20 . 7T« T ooy _
—sm§+sm?—2sm(4+3) 003(4 3)-—

— 24in 37 + 4o © co3 3n — 4o
N 12 12 /°
2} cos2a + 28in2¢ - sin3a — cosda =
= 2sin 2¢x - sin 3o — 2gin (2a+4a) -gin (2‘1—4&) =

2 2
=2sin3o -s8ina + 2sin 2¢v - sin 300 =

= 2sin 3¢ - (sin e + sin 2a) = 4sin3a°sin% < CO8 %.

3) 1+sin2a+ cos2a =

=2cos’a + 2sina - cos @ = 2cosa{cos a + sina) =
= 2cosa+ /2 cos (E—a) = 2v/2cosax - o8 (—E—a).

2. HoKaxKuTe TOMXIECTBA:

1—cos2a 2
1) — =tga.
) 1+cos2a © ¢
1 —-cos2a 25sin? a_ . 2
L= 1T os2a = Zoota %
L=tg’a| ;1 _p
I=tg2a = II, uTo M TpebGOBAJIOChL JOKAZATE.
cos®a —ctgla +1

2) = ctg? o

sin®o +tgZa—1

2 cos® o
Lo coscr—ctg2a+1 cos” o — F"‘l_
sin? a+tgla—1 _sm a+8"12“_1_
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2 o gin?
2 ., _ co8” a—gin” o 2. _ cosda
_ @ sin® o _ X o -
= — T =
s 2 sin® a—coe’ o s02 . cosla
ST+ ogta . SN AT oy
cos? a-gin? a—cos? a+ain? o a
sin® ac COos° o 2
= = =ctg‘
cos? a-sin? a+sin® a—cos? sin? o :
co8* o
L=ctg?a

= ctg? = L, =11, uro u TpeboBAAOCE JOKAZATY.

3. Bryucaure:

1) sin43°-sin17° +sin®13° — 2=

= %(cos26° — cos60°) + % - %00326" -2=

1 .. 1.1 1 o
= 500s26° = T + > — > cos 26° — 2 = [L75].

%) (14 tg10°) - cos10°
V2 sin 56°

cos 10° + 2230 - c0810° 05 10° + sin 10°
N v/25in 55° - V2 sin 55° =
_ ©0810° + sin(90° — 80°) _ ¢0s10° + cos 80° _
- V2 sin 55° ~ 2sinb5°
_ 2c0845° - c0835° _ v/2c08(90° — 55°) _ sin55° ~m
V2sin55°  /2sin55°  sin56°

tg15° —ctg15°
ctg 30° .

3)

1 1
= — 18° — ——— | =
ctg 30° (tg iy 150)

= 1 tg2 15°—1 _ 1 0y __
T ctg30°  tgls®  ctg30° (—2ctg 30°) =[=2).




242 CyMMHE ¥ pOU3BeAcHNS TPUIOHOMCTPHUYCCKHUX byHKumA

- (tg;+ctg;) »cos? I _

4) sin — -
. 7 1+cosz
sy 7 2w
po po cos i1
. T CoB 7 nz
= 8iR - — =
7 1+cosy
sin? £ +oos? 7 27
= + COS 11
. 2w cos z5in 3
-—Sm? - =
1+cos=,-
gin &F . —L— . cos? x
T ofsn T 2co8® 57
] = = 1.
2 x 9
2c08’ 37 2 cos T3
3lcosE+sin(2 -8
5 275
5) ] 2 311' m =
COS'i'ﬁ'COS"i'ﬁ

1 cos 14°
= 70 + —_—
‘e (sin 1w T 140)

_ 1-+cos14°y o
=tg7° ( 140 )-—tg?’" ctg 7° =[1].

cos48° + c0842° + v2c083°
/2 5in 87° B
_ 2 cos45° - cos 3° 4+ /2 cos 3° _
- V2 sin(90° — 3°) B
_ V2c0838° + V2 c083° ~@
. Vv2cos3° =

7)
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8) cos?23° + cos® 83° + cos? 37° + 3 =

= 0,5(1 + cos46°) + 0,5(1 + cos 166°)+
+0,5(1 + cos74°) + 3 =

= 0,5+ 0,5 cos46° + 0,5 + 0,5 cos(180° — 14°) +

+0,6+0,5c0os74° +3 =

=45+ 0,5c0846° — 0,5co814° 4 0,5¢cos 74° =

= 4,5 — 8in 30° - gin 16° + 0,5 cos(90° — 16°) =
=4,5 — 0,5sin16° + 0,58in 16° = .
2¢08201° — 16sin 111°

9)

cos 21°
_ 2c0s(180° + 21°) — 16sin(90° + 21°) _
- cos 21° -
—2c0521° —16cos21°

- c0s21° =118l
10) 3cos9° +sin81°

gin 21° + sin39°

_ 3c0s89° 4-5in(90° — 9°)  3cos9° 4-cos9°

T 2sin30°-cos9° " 2sin30° - cos 9°
1) sin 36° + sin40° + sin44° + sin 48°

2sin 88° « cos 4° - 5in 42°

0 gin 3 HU® | o 360440 40°448°

=[4].

40°—48°

> CO > + 2sin 3

25in 88° - c08 4° - sin 42°
28in 40° - cos 4° +- 2 sin 44° - cos4°
= 29in 88° - cog 4° - sin 42° =
_ 2c084°(sin 40° +5in44°)
23in 88° - cog4° - sin42°
28in42° - cos 2° 2cos2°
= Sn(90° — 2°) -sind2°  cos2° =02l
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12) 5cos63° + 28in 27° — 4sin 207° _
8in 15° . sin 78° 4 sin 75° - sin 12°
- 5c0863° + 2sin(90° — 63°) — 4sin(270° — 63°) _
= 0,5(cos63° — c0s93°) 4- 0,5(cos 63° ~ cos 87°)
5 co863°+2 cos 63°+4 cos 63°
= 0,5 c0863°—0,5 cos(90°+3°)+0,5 c0s 63°— 0,5 cos(90°—3°)
_ 11 cos63° _ 11cos63° —[i1]
" c0s63° +0,58in3° —0,58in3°  cos63°

3 —sina-cosa
6 cos? @ — sin’ &
3-sina-cosa  (3-sina-cosa):cos’a

6cos?a—sin’a  (6cos?a —sin®@) :cosla
3

_ wefa T8 3(l+tgla)—tga

T 6-tgla 6~—tgla -

3(1+4)+2
==——7  —B&3

13) ,ecii tga = —2.

14) 2cos3a - cosda — cos T, ecnu cos% = +/0,8.

2cos3a - cosda — cos T = cosTar+ coBox — cos Toe =
- — 2 & - -
= coB (¥ = 2COB 5—1—2-0,8—1—.

15) cos? (E — %) , ool sina = —0,4.

a7 _a)_1 T =
cos (4 2) 2[1+cos(2 o:)]
1 . 1
= 5(1 +sina) = 5(1 —-0,4) =[0,3].
16) cos (%+2a), ecnu tga=§.

co8 (-g-+2o:) =cosg-co§52cz—sin%-sin2a=
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—_— e — .

11

T=
I 14(
i

=2(1+§) _2(1+§) =2-(1+§) 2

17) sin® a + cos® @, ecout sine + cosa = 0,8.

sino + cos e = 0,8;

sin? o + cos® o + 2sin ¢ - cos o0 = 0,64;
1+2sina-cosaa=0,64; 2Zsina-cosa=—0,36;
sina-cosa = —-0,18;

sin® a+-cos® a = (sina+-cosa)(sin? a+cos? a—sina-cosa) =

=0,8(1 + 0,18) =[0,544].

4. Pemmure ypaBHeHus:
1) sinz +sin 3z +sin5z = 0.

x4+ 5z r—5

T o
5 cos 7 +s8in3zr =0

2sin

28in3x-cos2zx+38in3z=0; 2sin3dx- (cos2:c + 1) =0

2

gin3z =0 3¢ = 7k w=gk
2e=—L |20=22 tom’ x 3
COsS 20 = "2" £ = 3’ T $=i§+1m

= gk KeK Gotee obmuft coygal.

Orser: {%klk € z}.
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2) cos2z + cos8x = cos4x + cos6x.

2z 4+ 8z .0062.7:—8.1: =2cos4m+6x .cos4x—6:c;
2 2 2 2

cos5x - cos 3z = cos Sz - cosx;  cosSx(cos Iz —cosx) =0;

z—=z . gin z+x _
2 2

co8 5z - sinx - sin 2z = 0;

- 2cos

2 cos bz - sin

0,

w ™

cosiz=0 |~ E"

sinz=0 ; T =7n

sin2x =0 T
$=§p

T

3aMeTHM, 9TO CiIy4yali & = Ep BKJIIOUaeT B ceba oayqal
z = mn. Ob6obmasi, MONYUUM OTBET.

 {

10

3) sinx + cosz = sin3z + cos3z.

VZsin (m+£) = v2sin (32:-1— %);

Orser: { + %k;%plk,pEZ}.

4

) T . LAY
sin (3w+ Z) —gin (:z:-i— Z) =0

mw

Se+7-z—73 Sz+F+z+3

2sin 5 - 08 3 =0
- sing =0
smm-cos(k:-i—z)'—"o; cos(2:v+%)=0;
2m+£——+7m; :c—z-i-zn
4 2 8
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1)

5)

6)

cos 4z - co8 2 = sin 6z - sin 8z.

1 1

§(cosﬁm+cos2:n) =3 (cos 2z — cos 14z);

cos 14x + cosbx = 0,
cosllx =0

2c08 10z - cosdz = 0; [cos4..~:= 0

Otrser: {ﬂ- 10k 2+ nlk nEZ}
008 3% - sin 5% = cosbx - 8in 7.

1
-—(sm8:c+sm2:c) 5 (sin 12 + sin 2z);

sin 12z — ¢in 8z = 0;
sin2z =0

28in2z-cos 10z =0 [cos 10z =0°

tgx +tg2m-—-tg3x =,

sin 3z sin 3z

COST - COS2F  cos3z
. cos3xr — cosx - cos 2z

sin3z - =0;

cosx - cos 2¢ - cos 3x

8in 3z - (cos 3 — cos x - cos 2zx)
CO8 T « CO8 2 - cO8 3

sin 3z(cos x - cos 2z — sin.x - sin 2x — cosx - €08 2x)

cosT - cos2x - cos 3z

= 3

=0

=10

247
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sinz - sin 2z - sin 3z
cosx - cos 2z - cos 3z

={; tgr-tg2zr-tg3xz =10,

z=T7k
tgz =0 _w cosz # 0
tg2x =0; =30, D(Y)={ cos2x #0.
tg3z =0 $=gp cos3z £ 0
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Hpaxmuxym 10

Pacemorpum Gonee ciozxHbIE HPHMEpPSI.

Brruncnure:

5 5 - 3r 3

1) [tg(%-i—a:)-i—tg(%—z)] ,ec.lmtg(z +z)=z,

Yetga + iga 1
_—— ecnn ct

) vetga — lga’ neg e ite =9

3) ctga—tgo —2tg2, ccnu tgda =0,2;

2 2 2

14242
3

bo| 3
N

4
4) 5sin£-cos—5£, ec.:moos(x+3—?r) =3 e ¢ € (0;

5) v@tgg, ecnu sing + cosz = OIpH —7F S T <7}

6) 6(9sin2c+ 7cos2a)7!, ecin tgo = 2;

sin® ¢ + sin 3o

7) pov e T L ctga =0,3;
8) 12 4+ 16 cos 4o + cos 8o ocomH £ 20‘_1.
3_ dcosda + cos8a | fea=3

9) 4sin®a - cos3a + 4 cos® o - sin 3o, ecau sindo = 0,2;

1
10) sin? o — cos? @, ecin tg% =5

0
npn—<a<

11) 3tg%, eca sin 2o = 169

2
12) 128(sin® @ + cos® @), ecnu sin2a = 0,5;

13) ‘/ 3;3,5 (sin"® o — cos

T
npﬂ§<a<1r;

12

a), ecin sino + cosa = -
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2sin? 4o — 1

-0,
1) S cte(@® + 4a) o335 —da)’ ™M =¥
15) étga—tga—2tg2a—4tg4a—8tg80:, ec.nua:%;
16) cos?4x —sin8z - ctg 2z + sin 4z - ctg? 2z, et x = %;

17) sinz +sin2z +sin 3z + . .. + sin 54z, ecom:

a) ctg? 27z —ctg 27z + 1 = ctg 32:.;

T
6) $=E;
18) cosz - cos2z - co84x - ... - cos 27T, e T = —emr

256
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Peweriue npaxmuxyma 10

Beiyucanre:
5m 5m -1 3r 3
1) tg(?-kx) -H;g(T —x)] ) ecnntg(?+..~:) =71
tg (311 + :c) = —ctgr; TOorga ctgzr = —;—3, 3HAYHT g2 = —;;

5m tgi—"-ktga: l+tga
l-tgT-tgz —tgz

C y4eroM monydYeHHEIX pe3y/bTATOB

5 5 -1 1 \7?
tgi — —_ - =|=-== =
o (F =)+ (F-2)] = (- 7)
7
= -5 =0
Vvetga +iga w 1
9) B2 TV ECQ z ==
)m_’/tg_a,ecnnctg 4+a) 5"
i
Vetga +iga _ Ve +viga _ 1+ (Viga)? _l+tga
viga-viga o —ige 1-(viga)® 1-tga’
4 tg(§+a) tgl +tge l+tga
3uaynr, -~ ctgat yviga =[2].
vetga — tga

l.
2"
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3) ctga—tga— 2tg2a, ecin tgda =0,2.

1
—tga—2tg2a=— — -2 =
ctga—tga g 20 v tgo — 2tg2a

1— 2
—1-ts = _2tg2 =< _2tg2a,
tga 5 tg 2c
2tg
mxmtg2a=1—_t?—~&.

2 2(1 —tg=2 2
__Ztg2a= ( tg2 C()= n —
tg2c tg 2a 384

4 4
=—=— =20,

tgda 0,2 2

3uauuT, ctga —tgo — 2tg2a =[20], ectn tgda = 0,2.

.z 3% 3\ 4 o
4) 531n§-cos?, ecmicos(x+?) = g e x € (0,2).

.z Sz 1. {z bz EAE:AYEE
5sm§-c03?—5-§[sm(§+?)+sm(2 2)]—

= 2,5(sin 3z — sin 2x);

cos :c+3—7r —éaua i —4 roe T € (}'E 3
5 ) = p)3uemTsing = =, 4 i3 )

) ) a0\? 3
g8in2x = 2sing - cosz; cosz=4f1— 3 =g;

. 4 3 24
szﬂ?—z‘g'g-—%,
cos2r =2cos’x—1; cos2zx=2- 3 2—1——l°
v = ’ =4\5 T
gin3z = sin(z + 2x) =sinz - cos 2z + cosz - sin2z =
4 ( 7) 3 24 T2-28 44

595 125 125
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Torma 5sin-§ - €08 % = 2,5(sin 3z — sin 2z), T. €.
581112‘008{)3_25 E 24 5-44--120
2 2 “P\125 25/ 2 125
38
= -2 =[ZT159).
%
2
5) x/ftg:—;-, ecny sinz + cosx = 1+32\/_ npn —1 K £ K T

Tax kax sing > —cosz n z € [—m; 7,

n 37w
TO T € (_Z; 74—) C {~m; n], smaunT
sin®z + 2sinx - cosz + cos? x = 9+;\/§ = 1+§\/§;

1+sin2z = 1+11\/§;

sin2z = \/§H0——<2ﬁ:<3§

a) —g-<2:v<0; cos 2z > 0
4 \* 7
cos2z = 4J1 — (Eﬁ) =3

T
——<:B<0 3HaguT cosz > 0, sinz <0;

f1+cos2a: 1+g 2

COST = COsSp = -

3

/1—00323: 1—-
smm—-—- smm_

z 1—cos..~:
TaKKathz “enz

oy

ll

ﬁtg-g- =4-3V2.
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) 0<23:<-12£; cos2x > 0; cos2m=g;

T .
O<z < 1 Torje cosx > 0; sinx >0, Tc

2 .1
oosz—gﬁ, smm—§

V2 (1-3v2)

1
3

, TOT]Ia.
\/§tg§= =3v2-4

s
B) — <2z < m; cos2zx <0

2
7
0082:8=—§;
T oz T .
1 < 2 < 2 cosz > 0; sinz > 0, Torna
7
coSx = 1+cos2s. COST = 1*5_1.
- 2 - 2 3
7
Ging = 1 —cos2z N 1+35 2V2
- 2 N 2 3’
T ‘/§ 1_%)
V2tg= = =1
3 22
3

r) 1r<2:!:<3§, cos2x < 0,

T.e. cos2x = —§;

T 3= .
TOrIa 2 <r< 1 auayur cosy < 0; sinx >0

T
COBY = — -]'—-m COST = — 1—5_—l'
- 2 ’ - 2 3
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255

/1—cosza: / 3 m/i
SlIl:L’— ll'l:c“”

Toras v2 tg 2 T =2
3
m 3w .
A) npu € iy U T;n‘ sinx + cosz € 0, HO
. 1+2v2
sinz 4+ coszx = 3 TTO OANOBPEMEIO TIEBO3MOIKIIO,
3HAYUT 38/1pY8 Hepa3peluMa.
T T
¢) mpu = =0, m=z H$=§
. 1+2v2
paBencTso sinz 4 cosx = 3 — II€ BBUIJIHACTCA.

Orper: a) Ha —E;O) \/itg% =4-3V2;
6) na | 0; Z) \/§tg§=3\/§—4;
T x
B) H& Z "'2-) \/§tg-2-—-1,
w 37
r) Ha 3 T) \/-t,g2

6) 6(9sin2c + Tcos2a)™), ecnu tgo = 2.

Tak xax sin2a = litfg‘; , To sin 2o = 2‘22 =§;
TAK KaK 08 2oy 1-t g’a , TO €08 20¢ = _22— §
T1+tge S1+2° 75
. 1 4 3\~!
6-(9sin2a+ 7cos20)™" =6 - 9--5--7--5- =

36 — 21

o (252)

=6-3"1=[2].
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sin® & + sin 3a

7) m, ecn ctga = 0,3,
Mu1 y2xe RoKa3LIBAIH panec, 4To
gin3c = 3sina — 4sin®a;  cos3a = 4cos® o — 3cosa.
sin® o + sin 3a sin® o + 3sina — 4sin® &
Torna = =
cosax —cos3a cosPa—4cosda+ 3cosa
3sina(l —sina) sina-cos?a
= 7y = —— —ctgo.
3cosa(l —cos?a) cosa-sin‘a
. 3 .
sin® a + sin 3o
OrBer: pows Ty 0,3, ecnw ctga = 0,3.
12 + 16 cos 4a + cos 8a 1
tg20 ==,
8) 3_4cosda +cos8a 'O B 3
2
1
1-tg22a 1= (5) 4
Taxxa.xoos4a=m,moos4a=:(—_l-—)—§-=g;
3
4\? 7
cos8ax = 2cos’da—1; cosBa =2 5 —1=%;

4,7
12 + 16 cos 4o 4+ cosBa 12+16- 5+ 33 _
3—4cosdatcosBa  3_4.44 7

- 12-25+16-204+7 _ 300+ 32047 =§_?Z= 313,5|.

3.-25—-4.204+7  T5—-80+4+7 2

9) 4sin® o cos3a + 4cos® ¢ - sin 3o, ecym sinda = 0,2.

Yurem, uTo w3 dopMyn TpoHHOIO yIia

sin3a = 3sina ~ 4sin o w cos3a = 4cos®a — 3cosa
MOXKHO TONYYHTE (POPMYABI KyboR:

3sina — sin 3o 3 3cosa+cosda
—g o wse= 7 .

3

sina =
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10)

11)

Aa) = 4sin*a - cos3a+4cos® a - sin3a =
=4.3sma4—sm3a ccos3a+ 4. 3cosa:cos3a - sin 3c =

= 3sina - cos 3 — 8in 3o - cos 3o+

+ 3cosa - sin3a + cos3a - sinda =
= 3(sin - cos 3a + cos & - 5in 3ar) = 3 sin 4.

Buaunr A{a) = 3sinda, a Tak Kax no yenosuw sinda = 0,2,
0 A{a) =3:0,2 =0,6.
Oteer: 4sin® « - cos3a + 4c08® o - sin 3o = 0,6.

. a 1
sin® o — cost v, ecan tg—2—=-—2-. '
sin® & — cos? a = (sin? & + cos? @) (sin? @ — cos® &) = — cos 2,
Hocos2a—1—tgza
1+tg2a’ 1\2
a 1 1_(5) 3
Torna Tak kak tg 5 = 5, 0 cOBOx = ———— = .
2 2 1 1 5
+(3)
3nauur cos 20 = 2 3 2—1—2 i—1—~—1——028
H&IHUT = 5 = 25 - 25— 140y
TaK KoKk cos2a = 2¢cos? o — 1. Mrax, cosZa-—gg—028
Otser: sin o — cos* o = 0,28, ccnu tg£—;=0,5.
120 w T
3tg2,ecnusm2a-ﬁnpuz<a<§

w
C yJeroM ycnoBHH HONYyYHM 0) < 20 < 7, TOrmA cos2a < @,
SHAYHT

(120) v289 49 17-7 119
cos 20 = — =

169 - = 7169

119
f1+ 2a 1-'33
cosa > (), Torga cosq =
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2
sina > 0; sina= 1—(i) =2.

Tox xax te & = sina a_, . 3-12
g2m1+::osc|f:

12) 128(sin® @ + cos® ), ecnm sin 2 = 0,5.

a) Ale)=sinlfa+cosfa=
= (sin“a + cos? a)2 —2sinfa-costa=
2
= [(sin2 @ + cos? 0:)2 — 2sin? o - cos? a] —2sin a-costa=
. 2 2 1 . 4
= (1-2sin’a-cos? a)” — g (2sina- cosa)” =
1, S
= (1 — Esmz Qa) - gsm“ 2a;
6) sin2a = 0,5, Torua
1 2 21 4
A(a) =|l- "'2' - (0$5) = g - (0$5) =

_(1_1)2_1 1_49 1 _ 9

8 8 16 64 128 128
Toraa 128(sin® & + cos® ) = 128 - % =97.
Otser: 128(sin® @ + cos® a) = 97, ecam sin 20 = 0,5.
10 V2
13 in'2q — cos!? i ==
) \/39\/5 (sin'? @ — cos'® &), ecnu sina + cosax 2
w
mpu 5 <<

A(e@) = sin'? o — cos!? @ = (sin* @) — (cos?@)® =
= (sin? & — cos? @) (sin® a + sin? @ - cos @ + coBa) =
= (sin® & — cos? a)(sin® & + cos? @) x

x [(sin* & + cos? a)? — 25in? & - cos? & + sin?

a-cosla] =



Pemenne npaktakyma 10 259

14)

= —cos 2a X
2
X [((sin2 a+cos? a)?—2sin? a + cos? a) —sin® & - cost a] =

= —cos2a - [(1 — 2sin? & - cos? @)? — sintex - costa] =

= —co82x X
x (1 —4sin2a-cosza+4sin4a°cos“a—sin“a-oos“o:] =

= —coB 20¢ [1 —4sin2a-cosza+38in4a-cos4a] =

= —cos2a(1 - sin? 20 + 136 sin? 2a).

V2 3
Ymm,mnoycnomozﬂno:+cosa=—é—npu§<a<1r:
. 3 _\/ﬁ'
sma+cosa—? ﬂcos( —Z)— 5

™ 1 T x T T
——j == —— =4— 427k = — 4 — + 2%k.
cos(o: 4) 2,0: 1 3+7r,a 1 3+1r
TaKKB.KEr'(a(?I'TOtI—E"'E_?—ﬂ' 2a—7—ﬂ
2 ’ T 473 12 6

LAY Tn _2711' 3 . 4Ty
A(E)_ 0036(1 sin 5 168111 6)“

ﬁ(1_1 3) V3 256 64+3 V3 195

2 itss) T _? 256° O
10 10 +/3-39. 5 _
( ) = a2 =
3973 ‘12 393 2-256 16 1
2sin®4a — 1 " o @ = 3.
2 ctg(45° + 4a) - cos2(225° — 4a)’
2 _

A(o:) 28in“da —1

= 2ctg(45° +4a) oos2(225° 4a) =

_________________________________________________

" ol 2 (455 4a) | 2c0s(45°+4a) -sin(45°+da)
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15)

16)

_ —cosBa  —cos8a
 sin{90°+8a)  cos8a
Pemwenue or o {(npu o € D{A)) ne zasucur (3° € D(A)).
Orser: 2sin? 4o — 1 _
2ctg(d5° + da) - cos2(225° — da)

—1.

-1.

ctga —tgo — 2tg 20 — 4tgda — BigBa, ecnu o = %

Ala) =ctga —tga — 2tg 20 — 4tg 4o — 8tg Ba.

cosee  sina  cos?a—sin’a
ctgo—tga = — - = — =
sine cosa sino - coso
= 100320: = 2ctg 20;
3 8in 20
i 4
dotgla—2tg2a =2 82x _ sin2a) _, cosla 4 cteda.
sin2a  cos2a 7 sinder
Hanee no ananorun 4ctgda — 4tgda = 8ctg Ba;
B8ctgBa — BtgBa = 16 ctg 16a.

T T © 16 163
Al —1=16ctg|16-— 1 =1 -—=— =—"
(48) Gcg(ﬁ 48) Gctg3 3 3 3
Orser: ctga — tga — 2tg2a — 4tgda — BtgBa = 163—‘/5

=T
npuo:-48.
cos? 4z — sin 8z - ctg 2 + sin® 4z - ctg® 2z, ecom z = %
A{z) = cos® 4z — sin 8z - ctg 2z + sin® 4z - ctg? 2z =
: 2
=003243—23in4:c-cos4a:-c?szm+4sin22:c~c0322w-c?822m=
8in 2z sin® 2z
4si . . .
= cos? 4z — 8in 2% - cos 2x - cos 4x m82z+4cos42.7:=

sin 2z
= (2cos? 2z — 1)® — 4 cos® 2z(2 cos® 2z — 1) + dcos? 2z =
= 4cos? 2z —4c0s? 2x+ 1 —8cos® 2z +4cos? 2z +4cost 2z =1.

Oreer: A{z) =[1] u ue 3aBucuT o1 ¢ = %



Pemenne mpaxrnkysa 10 261

17) sinz 4+ 8in2z +sin3z + ... + sin 54z, ecum:

) ctg? 27z —ctg27z + 1 = ctg %; 6) z = %

a) ctg?27z —ctg27z + 1 =ctg %

1 005273: singx
" sin227z sin27z —1- cos:n _______________
. 1 T _ sinz
1—-co827z-8in27z _ sing Eﬂgg—m'i 5 10)
sin® 27x ~ 1-cosz’ : smg #£0 E
1 - oo o 4
1 — 3sin54x sinz

1(1 —cosb4z) 1—cosz’
(2 — sin54x)(1 — cosz) = sinx(1 — cos 54x);
2—sin54z —2cosx+sinb4x . cosx =sinz—sinx-cosbde;
2(1 — cosz) — 8in 54z + sin 55z — sinx = 0;
109z z z T

.9.gin2 T Wz z_ z z_a
2251n2+2 > sm2 231112 0052 0;

. & 109z Ty _ , X .
281n§(2sm§+cos—2-—cos—2—)—0 (sm 9’:0),

86z 54
5 5 sin = gin =

x H5x 4dx
in—— I —— G —— . __-.—.-.——.—=1.
2sm2 2sin 5 sin 5 0. Toraa sing
2. ITyety A(x) =sinz + sin 2z + sin 3z + .. . 4 sin 54x;

(sinz+sin2z+...+sin54z) -sin 3 =
Alx)= (sin £ 0) .

2 2
smE sin2:c——1~ cos-?:—z-—coss—x
2 2 2 2
z . 1 5% Tz
sm—i-sm&c—é cos—é-— 5 )
in < in54..":—l cos 107&:—008@-
sing s =3 2 2 J°
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IToaromy
1 109
(cosﬁ—cos-——z-f) sm% sm%

A(z) = =

-
sm§

sin g
6) z——z?,'roma A( )

TAK K8K sm(?--z—,}-) =sinT =0,
Otser: 8) A(z) = 1, ecmm ctg? 27z — ctg 27z + 1 = ctg g;

6) A(z) =0, ecT T = =,

27
18) cosz -cos2x - cosdx - ... cos2'x, e T = —em.
256
A(o:)=cosw-cosZw-cos4a:-...-cos27m-ilﬂ= {sinz #0)
sinx
%sinZz-cosZz-...-cosZ'?w
- sinz -
_i.sin4:c-cos4:c-...-c08279:_i‘sin28z
22 sinz T2 ginz '
Taxmcosz-sin:c=%sin2m.
1 sin2%z
Alz) = 2% Tginz i
: 8
T 1 s (2 %) 1 sinw
%) F gz CF gzl
Sll'li-'ﬁ Sln-.-‘;-sg
Orser: A(z) =cosz-cos2z-cosdz ... cos2'z =0,
eI T =

256"
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Ilepuonuyeckne ¢pyHKIIN

I. Onpenenenne. ®ynkunsa y = f{x) HasmBaeTcd mepHoAMYe-
ckoii va D(f}, ecnu ana vz € D(f) 3T #0, HazmiBaeMoe ee

nepuonoM, Takoe uto 1} @+ 7T € D(f); 2} f{z+T) = f(=).

IL. Onpepenenne. Ilycrs y = f(x) — mepuoauveckan dbyHi-
mua ¢ neprogom T. OcHoBHRM pepuofoM hbyHKHMNI HABHI-

Baerca yuceno Tp, HANMeHbIIee W3 BeeX MOJOMKHTEIbHEIX Ie-
puonos T.

Ipumep 1. Hokaxwure, uto dyukums f(x) = Asin(az +b) + B
NepHOAMYecKasl K HAHIUTC ee OCHOBHOM HCpHO..

D(f) = (—o00;00), mna YT #0 pepno, uro x+T € D(f), anauur
NepBoe YCIOBHE ONpeleeHHsa NepHoguYecKol hbyIKIHE BBINOTHA-
erce.

llpoeepum BTOpOE yenoeue. Pacemorpum f(x +T) — f(z) =

= Asin{a(x + T) +b) + B — (Asin(az + b) + B) =

= Asin(az + oT + b} — Asin(ez + b) =
ex+alT +b—ax—b .cosaa:+aT+b+am+b -

= 2Asi
sin 2 )
=2Asin%—cos (a:c+b+ %)
Ecnnsm%—o m%—ﬂ'k npg ¢ #0 T= ak,unpa k#0

natizen T # 0, pns kotoporo f(z+T) = f(z) (k€ Z).
3uagnt, pynkupa y = f(x) — neproanyeckast GpyHKIHA.
Tak Kax o onpefiefieHRIo ocHoBHOro meproma T > 0 w Ty —

T
laNMeNbInee 3 Takux T, To oyeBHo, 4To T = ]_I — OCIIOBHOMH
a

neprop {(a #0).

IIpumMeuyanpa.

1. W3 poxasarenncTBa nepuoguunocTs y = Asin(ax + b) + B
HC 3aBHCHT OT Koag¢uupentor A, B u b v zaBHCHT TOALKO
or g F#0.
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2. Ilpp a =0 y= Asinb+ B — nocCrositHHAsI BeIMYHHA, He 38~
BucaAmwas ot &, toraa f(x +T) = f(z) ana scex T, T.e. B 3TOM
cnysae PYHKUHA ABJIAETCH NepHoMTdecKoit ¢ nepuotom T — mo-
ObIM YHCJIOM, 3HAYUT B DTOM CAyHae, TAK KAK HET HAMMEHBIIEro
HOJIOKHTENBHOrO Heia Tp, TO OCHOBHOIO IEPHOJS HET.

3. AHanoruMHO MOKA3BLIBAETCH, YTO HNEPHOUHYECKHMM SBAAIOTCHA
dyuxmyn

y=Acos(ax+b}+B — Tp = |2—ﬂ|- {(a#0);

y=Atglaz+b) +B — =Tl | (a #0);

y=Actglaz+ b +B — Tp= H {a#0).

IIpumep 2. Ilposepurs nepuosuuHocTh § = f(z) = cosx?.

D(f) = (—o0;00), 3HaUAT IePBOE YCIOBAE IEPHOAMIHOCTH BBHHION-
nsiercs.
Paccmorpum f(z +T) — f(x) = cos(z + T)% — cos 2 =

(x+T)% -z -sin(z+T)2+z .

= —2s8in > 7
2_ 2
a) Ecnu sin W =0, o f(z +7T)= f(x), suaunr
2_ .2
-(—E——-—'-—-T—g—-—?— =nk; torma xT + %2 =Tk — nony4naM ypas-

HCHHE OTHOCHTEJABHO T, pelieHnsl KOoToporo, KOHEITHO, 3aBH-
CAT OT ¥, YTO IIPOTHBOPCYHT OHPCUESNCIHIO NCPHOANTHOCTH

byuKnau.

(x+T) +2?
2

6) Ecunu sin =0, 10 f(x+T) = f(z), 3nauur

@ + 2T + 5 = Ak — HO pelIeHMS 3TOTC YPOBHEHHS TAICKE
3aBHCAT OT X.

Hrak, papenctso f(z +T) = f(z) st Vo € D(f) ne pomovHs-

ercst 1M AJist Kakoro T, cienoBaTenbho, byHKnms y = cos iz’ —
HEIepHOgueCKss,
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IIpamep 3. Busicawre nepnognaHOCTh GYRKIMA y = cos? 3.
D(f) = (—o0;00) — nepeoe ycIoBHe BHINOIRSETCS.

1+ cosbz 1 1
29, — =—1=
cos“ 3x = 5 ,T.E. Y 2+20086:L',

a 910 ¢bynknus suna y = Acos(ax + b) + B, 3nayunT, OHA MEPUO-
2r
JAYECKAs ¢ OCHOBHBIM TiepHoaoM Ty = m =3 (a=86).

IIpumep 4. BriscanTe nepuoauusocts y = f(z) = i:% -ctgz

C Jsinz#1 w%£+2ﬂ'k
b(n): {sin:c:;éﬂ’ 2

Ha D(f) f(z) =ctga,
sra hyHKUHA HMeeT BUA ¥ = Actg(ex + b) + B, a sHaunT nepy-

|k,neZ.
zF N

ofvdecKast ¢ nmepuojgoM T' = % (a # 0) 1 OCHOBHBIM TEPHOAOM

T
Th=—.
la]

Jomkuo 6uite Tp = .

Ho & ciyuae Ty = 7 He BHIOMHAETCS yCJAOBHE Ha, 06JMacTh onpe-

Tak kak B JAHHOM CIy4ae @ = 1, TO OCHOBHBIM IIEPHOAOM

JemelHs, TAK KaK & = —% € D(f),no x = --g- +7r= % &€ D(f),
T. €. HE BBINOIHAETCA YCJIOBHE TEPHOLNYHOCTH.

3uadHT D(f) — HeCHMMETPHIHOC MHOMKECTBO.

1—sinz
1—sinz
IIpumep 5. Moxer nn pyHkong GBITE TTEePHOANIECKOH, He SIBJIfA-
SICh TPUTOHOMETPHYECKOH?

Paccmorpam y = {x} — dyuxoua apobro#t yacTy yHcaa (ee rpa-
tbuk mpescTaBNeH Ha yepTexke).

3HayuT, y = «clg® — HenepHOAWYCCKAaA (PYHKLHS.
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QuepugHo, yto D(f) = (—00;00) — IIEpPBOE YCIOBHE BHIUOIHEHO.
Taxxke oueBnano, 910 {2+ T} = {2z} npu moboM nenom T (apob-
Hast 4acTh Yucaa npu npubaenennn T ocraercs To# xe).
3naunt, y = {xr} — uepnonuveckan, a Tp = 1 (HaumeHbIIEE
TIONOKHTENBHOS TEI0S IHCIIO0).
Orser: mal.
Hpamep 6. Moxer i $yuKuHA, HE ABIAACH HOCTOAHHOMH, OHITE
NEPHOAKMYECKON B He HMEThL OCLIOBLIOro nepuoaa?
PaccmorpumM dbyukumo Jdupnxne:
D(z) = { 1, eClH & — PAIHOHANLHOE YUCIO;

0, eciid £ — HPPALMOHAILHOE YHCIIO.
D(D) = (—0c0;00) — nepsoe YcJIOBHE BbITOIHCHO.
IIpoBeprM BTOpOE YCIOBHE.

2) Tak kak cCyMMa JIBYX PAIMOHANBHBIX WHCE CCTh PALMOHATb-
HOE UMCJIO, TO €Cld & PalUOHANBHOe, TO A5 J0boro paiwo-
naaporo T D(z+T)=D(z)=1.

6) MapecTHO, 4TO CyMMa HPPAIMOHAILHOTO YHCIA H PAlOHANb-
HOTO YHCJIA €CTb YUCIO MPPAUMOHANILHOE, 3HAYMT €CIH &
HPPAUMOHAIBHOR YHCO, TO A Jwbore papuoHansyoro T
z + T — wppaumonansnoe, 1 D(z + T) = D(z) =0.

Hrax, aas jgoboro x u jus nioboro panuonaibhoro I' BbINON-
Haerca pasedcrso D(x + T) = D(x). Ilo onpenenenmio D —
nepHOAxYecKas (YUKIUs.

OcnoBuoro nepuoas sra PyHKOUA He UMECT, TAK KaK II¢ CYLIeCTBY-
€T HAHMMEHBINETO MONOKMTEIBHOIO PALMOHAILHONG HYHCIA.
IIpumeuanne. PalyouablibiM YHCIOM HA3HIBAETCH GCCKOHEY-
Haf TepHOmUYecKas Jecsiruulias Apobs. Moxnao nokazarn, Y10

Ce MOYKHO TPEACTABUTH B BUAC ODLIKHOBERHON Jpobu BuIa E, e

peZ gqgel

VppanyoHAJBHBIM TUCIOM Ha3bIiBaeTcA GCCKOHEYHAs HelepHOAH-
4ecKad ASCATHIHAR JPOoOb.

! Boviee noapobuo cum. Ilaxmeticrep A.X. Muoxecrsa, Oynxumn. oo
aosarensHocTH. CII6.: ¢«YePo-ua-Hese», 2008. C. 92.
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OrMmeruMm psp cBolicTB neproanyecKofl dyHKLKN.

1.

ObnacTi onpefieneHus nepuoaudeckolt dpyHkuHy ecth Hecko-
HEYHOE MIIOIKCCTBO.

Tlepuoanueckasn GhYUKLUHA He MOXKET HMETh KOHEYNIONO YHCHIA
TOYEK pa3psLiBa.

. llepuoauyeckas ¢ynkupa ne MoxkKer OLITH CTPOro MOHOTOH-

HOH Ha Beell cpoelt 06GNACTH onpesie/ienys.

. HenpepoieHast H HeorpaHm"ennas Ha Bcell 9HOIOBOH oOCH

DYHKIHA He MOKeT GBTh NePHOAHMECKOH.

. CnoxHas ¢GyHKUMA, NPOMEKYTOUHBIH apryMenT Koropo#

neprojiudeckasd (PyHKIMSA, TAKKC ABAACTCH [CPHOJMIECKON
pyHxnHel.

. Ecau dyuxkuum y = f(z) u y = g(z) nepuoauveckue, T0 ux

arebpanTeckas CyMMa, NMPOHSBEJACHHE H YaCTHOC — TAKIKe
nepuosivdeckye pyHKINH, €ClIM HX OCHOBHbLIE TIEPHOORI COU3-
MepHMbL [l ux anreSpanyeckoft CyMMbl OCHOBHOH IICPYOR,
€CTh HaHMeHbIiee obInee KPAaTHOE OCHOBHBIX nepuosios [(x)

n g(z).

Iipnmep 7. HaitnuTe ocHoBHOE nepyon PyHKuMR
y(z) = tg (V2rz) + sin(nz).
y = fi(z) = tg (V2nz) — nepuogmucckas,

(T0)1=L=£ (To=|-:-|);

Vor 2

y = folx) = sin(xz) — neprogmueckas,

27 2
(To)y=— =2 (To=—-

s
lal

2
Uucna Y U 2 HECOMIMEDPHMBI,

3HAYAT GYyHKIusA § = bg (\/511':0) + sin(nz) — HenepHogMYECKas.
HOpnmeuanue. Cousmepnmoctb uncen T; u 73 o3nauaer, 4To

T
I,

2 _ PaIMOHAIBHOE THCAO (T. €. HHCIO BHJIS, E, rpe ¢EN,peZ).
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IIpumep 8. Hataure nepuon dbyskupn y{x)=cos §+cos E +sin g

Kak Mbr yxe 3HaeM,

= fi{z) = cos E — mepuognyeckan, (Tp); = 6 (To = %) :

T
2= f2($) = CO08 Z ~— IEePROIAYESCKAS, (T0)2 = 8n;

ys = fa(x) = sin% — nepuopuyeckasn, (Tp)s = 10w,
Ouepnapo, uncna 67, 87 u 107 COM3MEpHMBI, 3HAYUT

T r .z
y{z) = cos 3 + cos 1 + sin 5 — TepHOMIriecKas ¢yHKIHA, a e

ocuoBHol nepuog pasen Ty = H. Q. K. (6; 8x; 107) = 1207,
IIpumep 9. Hazure ocuosHol nepuoy GyHKIEHA
y = cos®x + cos?(l + x) — 2cos1-cosz - cos(l + ) - %
D(f) = (—00;00) — TlepBoe YCIOBHE NEPHOANSHOCTH BBITVIHEHO,
IIpoBepuM BTOpOE YCIIOBHE.

a) 2cosl.cosz = cos(l + z) + cos(l — z);

6) —2co8l-cosx-cos(l +z) =
= —co82(1 +z) — cos(1 — z) - cos(1 + z);

B8) cos2(1 4+ 2) —2cos1-cosz - cos(l + ) =

1
= —cos{l —z) - cos(l +x) = -E(cos2 + cos2z);

r) cos®z + cos?(1 + x) —2cos1 - cosx - cos(l +z)—%=

1 1 1
— 2. __ = _ = - - =
= CO8* T 2c1::s2 20032.1: 5
14+cos2 1 1 1 1
=u —c082— - — —co82xr = ——co82.

2 3 2 2 2



INepuonuyeckne hyaKIun 269

1
Tak kak Yy = —3 cos82 — WHCIo, He 3aBACANEE OT X,

to flz+T) = -%cos2= f(z) upn mobom T # 0,
T.€. y(T) — nepHOIMIeCcKasl.

,I() QOcnaosHoro epuoaa d}yllKI.lHﬂ HEe HMeeT, TaK KaK HeT IIaH-
MEHBLICNO ITWVIOKHTENBHOTO YAC/IA.

Npumeaanune. Ucnonszys ¢eolicTea, MOXKHO JIOKA3ATD, YTO ClIe-
JIyiomye hbyHKIMA He ABIHIOTCA NEPHOJHISCKUMHA:

y = logy £ — He BbinoNHsAeTCs cBoftcTBo 3 (bYHKLWS CTPOro Mo-
HOTOHHA%);

y=22sinz — ceofterpo 4 ((BYRKIMA He OPPAHHYCHHHS);

sinx
Y= Zo1 CBOMCTBO 2 (HMEeT KOHEYHOe YHCIIO Pa3pPhIBOB);
— 2 2 _
¥y= Vi-z +\./274 t+3z 1 — cBoiicTeo 1 (,D(f) = {—1; ]_} );

sinz
y =sinz-sin (v25) — csoiterso 6 (ocHoBnMe MepHOALT dynKNMH-
COMHOMKUTEIICH HECOMGMEPHMbI);

y = 8in (2*) — ceoticTBo 5 (mpomexkyrouHas ¢pyrkums t(z) = 2°
He ABNAETCH MEPACAHIECKOMH).
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IIpaxmuxym 11 (IIpodorsicenue paccmompenun

60AEEC CAONHCHBL NPUMEDPOES)

1. Berurcnure:

1) (tg40° — cos™! 40°) (cos 40° — ctg 40°) ™! —

tg3 _ 3-tg?l
tgl 1—3tg21’

g 211' 47 8r

2)

3) 4cos — - 008 — - CO8 — + COS — - CO8

33 33 33 33
4) v/3(tg20° + 4sin 20°);
5) sin 18° - 8in 54°;

13w
6) sin E + sin — 0

(! (\/_—l)cos— 0084,
8) tg220° - tg240° - tg2 80°;
47 87

9) 0032 + €08 — + 08 —
9 9 9’

10) \/5(3sm— +sln-3—'— + sin 5—“)

10 10 6

2. JlokaxxvTe HEPABEHCTBA:

sin40°
cosZ 40°’

167

33"

3
1) cosa+cosf+cosy < 7 rile «, 3, ¥ — YIVbl TPCYTO/IL-

HHKA;

1
2) sin— smﬁ 31117 , e @, 3, ¥ — YDIbl TPEYTOJbHUKA,

2 2 28

3) sina<a<tga, e a € (0;%

HAX);
3

) (@ — yrou B paua-

4) a—% < gino, ecn € (O; g—) (o — yron B panHanax).
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3. Onpegenure nepruoarYHOCTL GYHKURA ¥ OCHOBHOH NEpHOA;

1
Dy= 2 + cos 3z’
sin 2g
) y= ———:
)y 1+sin?z’

3) y = cosz - cos (v2z) ;
4) y = 3z + sin 2x;
5) y =sin2x . sin 3z - cos 5x;

_ 1—cosdx

— (i 2 .
) y= S s (sinz + cos ) + 1;

sin% t.g§
Ny= +2

»
1

8 ¥v=gi5g

9) y = sin? (cos2z);
10) y = v/sinz -sin/Z.
4. INepnoanueckas Gyukurs y = f(r) onpemenena ana Beex

AefiCTBHTeNbHHX Yncen. Ee neprnoj paben 8. Ipacduk dyHK-
uyu Ha orpeske [—3;5] maobpayken He pucymke. Hailinure

F(=10) - f(—4)
3HaMEeHHe BHpasKeHna — ——.
A f(28)
v
AR A
1 1 1 1
LN/
- At
-3-210] 1 1\V/45 x
i 1 1 1 ]
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Pewenue npaxmuxyma 11

1. BerancanTe:
sin40°

1) (tg40° - cos‘140°) (cos40° — ctg 40")_l ~ i

_ sind0° — 1 (oos40°-sin4o°—cos4o°)“_ sind0°

cos 40° sin 40° cos?40°
8in40° — 1 8in 40° 8in40°

cosd0°  cos40°(sind0° — 1) cos?40°
_ sin40° sin40° o
T cos240° cos2d0°

tg3  3—tg?l

?) el tgl 1-3tg21"
IToxoxe, 3pecy HeoOxomuMo 3HaTh tg 3a. BuipegeM Tan-
rel¢ TPOMHOrC yTia:
2t
tg o + tg 20 tga+ﬁ§§";
tg3a=tg(a+2ce)=l_t et rma =
ga-ig 1-tga- 1557,
_tga—tg3a+2tga_t . 3—tg?a
T 1-tgla—2tg2a 8 1-3tg?a’
Torna, nonarasa & = 1, OOIyYHM
3—tg?l
tg3 =t 1-—.
& & 1-3tg%l
tg3 3—tg?l _ 3—tg?l _ 3—tg?l B
Buar S~ AT T T at@l 13l - U
T 27 4r 8= 16«
3) 4c08 - - COB— - COS — - COB — + COS —— =

33 33 33 33 33

8 16
4sm 33 00333 cos ] cos 33 COS 33 * COS 33 B _

sin o= 33

‘o 2% dx iva 16m
2sin 3z + €08 37 - CO8 33 - COS 33 - CO8 33 _

s
smﬁ-
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s dr 4 8 16
“mnﬁ-cosﬁ-cosﬁ-cos—g_
+ m
smﬁ
1 . B 8 16x 1 . 18w 167
_53]11@‘003@‘008@“_381[1-5‘-008ﬁ_
= — = — =
81N 33 81N 33
3o 327 s _ T .
1 singy g 3‘]‘1("'r 33) 1 singg
"8 gpr 8 inx 8 sinx |8]
sm33 .'5.1n33 811133

4) /3(tg20° + 45in 20°) =
H o H o, o
=\/§_sm20 +4;:BLI12§(3 cos 20 _
: 0 : ]
=\/§.mn2000-;-220im40 _
H =] H (-] : -]
=\/§.sm20 +§:)I;;{O)o+sm40 _
. 0. X o
=\/§‘2sm30 ;05213:+sm40 _

sin 80° + sin 40° 25in 60° - cos 20°
= V3 cos 20° = V3. cos 20° -

=V3-v3=[31

5) sin18° - sin54° = sin 18° - cos 36°.

Yrobbl BEYHCASTL AgJice, 11e00X0nMMMO 3naTh 3HadcHUe

sin 18°.
Tak kak cos36° = sin54°, 1 — 2sin? 18° = sin(3 - 18°);
Vuarem, uto sin3a = 3sina — 4sin’ o (5.1

1 — 2sin? 18° = 38in 18° — 4sin® 18°.
IIycrs sin 18° == ¢,
43 — 22 -3t +1=0;

OuUeBHJIHO, uTO § = 1 — KOpCHBL, TOIAL
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_4t3—2t2—3t+1|t—1
443 — 442 42 2t —1
22 —3t+1
T2
T — i+l

- t+1
Ho sin 18° # 1, snagnr 442 4+ 2t ~ 1 = Q;
—1+v5
4

Ouesnano, sin18° > 0, Takum obpazom sin 18° =

2
cos36°-—-1—2sin218°=1—2(\/5_1) =

t =

\/5—1-

4

4

—(5+1-2v8) _2v6+2 _V5+1
8 - 8 4
3uaauT sin 18° - 8in h4° = sin18° - cos 36° =

\/6—1\/”+1 5-1 [1

4 4 4.4 |4
6) sm-lﬁ+sm?—g—
= 2sin 10+lf;—cos-l%{“%—2mn7—ﬂ coséi—
2 2 10 5
_2sm::—g oosgsﬂzzmsg smj:g 0033‘:=
o8 I§
_sin:%”-oos"%T zsin & _sin(:*r+§)_
cos 32 _cos(g_.g) © 2sinT
1sing 1

N .
281[1‘:5" 2
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7) (Jé—l)cosl—’;-cos%=

s (o) (-3
=(J§—1).%(ms§+cos%)=\/52—1_1+2\/§
-1 [T

4 2

8) tg?20° - tg2 40° - tg? 80°.

a) sin20° - 8in40° - 8in 80° =
! 8in 80°(cos 20° — cos60°) =

| =t D] = bI]

sin 80° - cos 20° — isinSO" =

4(155’1!18'{)° + 8in60°) — %sin 80° =
L3 Y5 Langer - 53,
8 7

= " at o Ve - I
—4:5;11180+8 4511180

6) cos20° - cos40° - cos 80° =
_ 28in20° - c0s 20° - cos 40° - cos 80°

2sin 20°
_ 8in 40° - c08 40° - cos 80°
- 28in 20° =
_ sin80°-cos80° _ sin160° _
- 45in 20° T 8sin20°
_ sin{180°—20°)  sin20° _ 1,
8sin20°  8sin20° 8’
2

(ﬁ
B) tg220° - tg2 40° - tg2 80° = -t

B

=[3].
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9) 0082—+cos4—ﬂ+coss—ﬂ—
9 9 9
. 4 .2 8r
=23m3 cos 5 2r +2sin 2t 5 'cos g +2sin 5 cos g _
23111-2?5-;'l
msm%—sm 5 +sm%—sm o +sm% _
- — -
2s8in 5
sin 47 +2sm9 cos%1rr sm4;'—31n49
= 2m = 2 =|E|'
2sin S 2sin
3n 5n
10) \/_(3sm + sin 10+sm 6)'
Yurem, uro smﬁ =s5in18° = V5 4_ 1 (M. mpumep 4).
311' T 9 \/5_+1
sl jg = o085 =1 - 28l g5 =7
5n
Torma (331n—+smﬁ+sm 6)_
1 1
=v5(3 \/— \/-'l‘ R
4 4 2

=\/5_3\/5—3+4\/5+1+2=\/5_\/5=@'

2. HokakuTe HCPABEHCTBA:

1) cosa+cosfF+cosy < g, rae «, B, 4 — Yrabl TPCyronb-

HUKa,
L=cosoz+cosﬁ+cosfy=2msa;ﬂ.ma;ﬁ+m7.
a) Tak xak o+ 8+ vy = 180° To ﬁ:go"_%,

NMO3TOMY COS %B = (900 - _) %’
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6) Ouesnano, yro 0 < cos a;ﬁgl.
a+ -
3Ha4HT cos 2ﬁ-cos 2ﬁ\ %
Tor,u,aZcosa;ﬂ-cos ;ﬁ+oos'y<2sm’2¥+cos'y
B) IIpeoGpasyeM BLipaskeHue 2Sin% + cosy =
—o9an t 27 2Y Y 1} _
—231n2+1 2sm2 2(sm 5 SlIl2 5)=
2

2
v 1\? 3 vy 1N2 33
2((31112 2) 4) 2(Sln2 2) 22

2
TaK KAk —2(sin1—1) £ 0 ans V.

2 2
r) Teneps MOXKHO BRICTPOUTD JIOTHYECKYIO NENOYKY:
a+f a—f
cosax+ cos G+ cosy = 2cos 508 +cosy <
2
¥ v 3 3
< L= 1_= g2 ,
231112+cos2 2( 2 2) +2 2mmVa:
T.€e. cosa + cosf + cosy € 20 IO X TpeboBanoch
JIOKA3ATh.
x , B Y 1
2) sln2 sm2 31115 g,r‘,n;e @, B, ¥ — YIVIBL TPEYTOJBIHKA.

o .
a) L =sin—-sm-’tz sind =

2 2 2
=3 [coe&;m2’6 cosa;-ﬁ] -sin%=
%[cosa;ﬁ-sin%—cos#min%] =
%ma—TﬁJrusm%&z_
—sinLg-'-’r +sinL§_7].
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6)

a+ 8+ =180° no ycnroBHIO, LIOSTOMY
a— B+ v=180°-28;

—a+f+7=180° - 2¢;
a+pB—v=180° -

OTtcona cnenyer, 910

sin-c-if--‘-:-{za—-i_--'I = sin-l—g-{—)—%:ixz = 8in(90° — B) = cosf;

in —2 +2ﬁ 7 sin 18002_ 2a =sin(90° — o) = cos oy
sin$=sinw=sin ° — ) =cosy;
smLéW*=sm¥=sin90°=1.

Toraa L = %(cosa:+cos[3+cos'y— 1),
HO cosa + cos § + cosy € g (eM. Bomue, mpaMep 1).
3uauuT cosa+cosf +cosy — 1 K %

ﬂomnomaeu 118 %:

- (cosa+cosﬁ+cos'y 1<

mli—‘

esin®-cos? gind =
T.e.L—sm2 0082 sm2—
1

==(cosa+cosfB+cosy—1) £

.h

1

8

z B

Orciopa caepyer, uTo smE sin = 7 sm§ £ Y

@, § ¥ ¥ — yDMILI TPCYTOIbHMKA, YTO H TPeHoBaJIOCH
JOKO3aTD.
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. T
3) sina<a<tga, com a € (0;5) {a — yron B paju-

4)

2HAX). B

HAna nokasaTenneTBa HCROML3Y-
€M TeoMeTpUYecKue coobpaxe-
Husi. PaccMOTpUM OKDYIKHOCTD
R n Tpeyrosmimk AOAB, rne
ZBOA=«oa (OA L AB).

OueBnapno, 4To Sapac < Scexr. 0ac < Sa0aB-

Saoac = ‘;'OAz'Sina‘—' %Rz'Siﬂﬂ; S cexr. 0AC = %Rz-a;

1 1
SAOAB=%‘OA-AB=§OA.OA.tga=§R2_tga.
1 . 1 1.,
Torzma '2“Rz-smcx<-2-R2-a< -2-R tga.

Orciona sina < o < tga npu a € (O;g) , 4T0 H Tprbo-

BaNoCh JOKA3ATD.

o T
a-—r < sing, em o € (O; 5) {a — yron B pagHaHax).

4 4

Tak Kok o < tga {cM. npumep 3), To 3

4
<tg§.

JoMHOXKUM Ha cos? e, ¢ cos? & < 8in & cos .
2° 2 2 2 2

—win2® o X a2 @ -
a(l sin 2)<2sm2 cosz, a(l sin 2)<sma.

a o
Tak xak sina < « (cM. npumep 3), To sin 3 < 5;

Torga sin® ad < a_2 IHAIUT — Sin i > —~32;-'
A 22 2 g’

2
—gn2® 1%
1 sm2>1 T
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Lo a?
Homuoxum Ha o > 0: « (1 — sin? 5) >a——7.
. g .
YuuTuiBas, 4To o (1 — sin? 5) < sina < a, nomyuuM

3

& .
o — T < sina < o, 9T0 7 TPeOOBANOCH AOKASATE.

Ilpnmeuanne. 310 aBoliHoe lLiepABEHCTBO MOMKIO HC-
TIONB30BATE JIA NPAGIHKEHHOTO BEIMHCACHAA Sine ¢ -
Ooli cTenmeHBbIO TOYHOCTH, TAK KAK (@ — DPANMAHHOC U3Me-
peHHe yIaa.

3. Oupcaennte NEPHOSAIHOCTE (PYHKUEH U OCHOBHON HEPHOL;
1
1) y= — 8 —.
)y 2+cosdx
D(f) = (—00;00) — CHMMETPUYHOE MHOMECTBO.
PaccmoTrpum
1 1

He+T) = f@) = s 3T D) 3t cosdn
_ 2+4cos3x—2—cos3{z+T) _

© (2+cos3(z + T))(2 + cos3z)

_ cos3z —cos3{z + T) _

"~ (2+cos3(z+T))}(2 + cos3z)

3a:+3§"—3a: et 3:c+3g'+3:z

2s8in

sm

- (2 + cos3(z + T)}(2 + cos 3z) =
_ 2sin¥-sin(3;c+%)
"~ (24 cos3(z + T))(2 + cos3z)
o
3 ]
2rk
T.¢. eC/H T=T npu k€Z u k#0, to flz+T)= f(z),

27
nepuogMueckas, 1 Ty = — —

3

Hpnsin%=0 T=

SIAYHT § = m

QCHOBHOH NepHon.
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2) y=

sin 2z
1+sin?g’

D(f) = (—o00;00) — CHMMETPUYHOE MHOMKECTBO.

fz) =

a)

6)

3 y=

gin 2a 28ing - cosx

1+sin?x 2sin’z+cos?z’

x
Iyern z # 3 + 7n (cumMerpHIHOE MIOXKeCTBO). To-
I/la PACCMOTPHM ONPENeNeIIHYI0 Ha 9TOM MHOMXKCCTBEC

2tgz
byuxmmio fi(z) = Ttr 1
or tgz.

tgx — uepuomMuecKasd (DYHKIMA ¢ OCHOBHLIM ICPHO-
moM Ty = 7. Ilo ceoficTBy B B2 2TOrO ClejyeT, 4T0 1

fi{x) — nepnommyeckas dyHkNMS.
sin 2z
1+ sin®z

— cnoxHast QyHKIHA

Bepuemcs x f(z) =
Ipu 2z = % + 7k f(x) pasna Hymio;

T

upu & # 0 +nk f(z) = fi(z).
gin 2z

1+sin?z

byHk1Ms ¢ OCHOBHBIM LieproaoM Tp =7 Ha {—00;00).

Takum ofpazoMm, §¥ = — HEepUONHMECKAR

Mox110 A0Ka3aTL, uTo T =T — OCHOBLOR’ NICPHONIO

sin 2z 2sin 2z
s storo npeobpasyem y = 1+sin®z 3 —cos2z’

. 2sin2(z+T) _ 2sin2z
3—cos2(z+T) 3-—cos2z
it ecnenyer T=nk, u Ty = .

cosz - cos (v2z) .

nocye npeobpazosa-

Tak kak y = cosx — mnepHoanueckast (Ty = 27 ) u

y:

cosv/2x — nepmopmueckas (Tp = v/27 ), u ux nepn-

OAB HECOW3MEPHMEI, TO 0 ¢BOMCTBY 6 WX IIpoM3BeieHMe
€CTh HCIICPHOIHMYCCKas byIKIus.
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4) y = 3z + sin2zx.

. Moxro mokasath, 4TO

y =3z +sin2zx T (¢ =3+ 2cos2z > 0), Torza no croit-
cTBy 3 dyHKNUS NepHofuHecKOoR He sIBJsIeTCs .

5) y =sin2z . sin 3z - cos 5z.
1 1 1 ,
y=3 [cosz — cos 5z} cosbr = §cosm—cos5:1:—§cos 5r=
1 1 1 1
= Zcosﬁa: + 1008421 -1 Zcosl[)x.
Tax kak s Acos{az+b)+ B ocuosuo#t nepuon Ty = %,
TO:
1 = cos 6z — nepnoauucckas, (Tp); = g;;
t2 = cos 4 — ncpuoauucckast, (7p), = g;
y3 = cos 10z — nepuomyueckas, (To); = g,
OueByaHO, YTO HAUMEHBLIIMM OGINMM KpATULIM HTHX OC-
HOBHBIX TTEPHONIOB SIBJIAICTCA YHCHO 7, QICOOBATC/IBHO, B
cujty coficTsa 6 st nexoauod dyuxkmym T = .
1—cosdx . 5
6) = m—(smx+cos:c) + 1.

D(f): sin2z£0; z# {%k} — CHMMCTDHYHOC MIlO-
*Keerso (k € Z).
2sin? 2

y= % —sin®z — 2sinz - cosx —cos®z +1 =
=s8in2z—1—sin2c+1=0 na D(f).

1—cosdx

28in 2z

nocrosinmas, U fz +T) = f(x) =0.

Urak, y = —(sin:c+cos:c)2+lnpn:c7é%k—
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ITosTomy dbyHKUMA — HNEPHOARYECKAA ¢ IIEPHOAOM, KOTO-

PphIit HAXOAMTCS TONBKO M3 ycnosrsa Ha D(f) — T = %k,

T
H oceoBHON mepuog Tp = —.

N y=

2)

6)

i z te z 2
3 2 + 9 3 . -
sin 5
PaccmoTpum 31 =3 2. 310 cnoxHas GyHKIMs.
. x
ITo ceoiicTBy 5, yunTHIBaSI NEPHOANIHOCTE t = Sin ex
3aKMI09aeM, YTO Y| — NepHOANYecKas PyHKUMA.
Tax kak nokasarejkbHes $yHkuus y; = 3* — crporo
MOHOTOHHAH, TO KaXKAOe CBOE 3HAYEHWe OHA NPHHU-

LT
MaeT TOJTBKO OMH PA3. JHAYHT, (PyHKUMS ¥ = sin 3

HMEeT OCHOBHOH NEPHOJ, COBMAJRIONIHIA C OCHOBHBIM

. &
nepuoaoM t = gin 5.

OcnopHoft neprog dhyukunit puas y= Asin{axz+b)+B
(cm. mpumep 1) pasen 2—“

a
2

z
3uaynT, gna t = sinE = = 4qr,

AHaANOrMYHO PAacCY:KIasd, MONYYHM, YTO QYHKIUA

m
Y2 = 93 _ MEPROANYECKAA ¢ OCHOBHBLIM TIEPHOAOM
Tp = 37 (ana byakumit Buge y = Atg{ax +b)+ B

iy
OCHOBHOI T1€pHOA, PaBEH — — CM. IPAMEYBHHE K MPH-
mepy 1). @

inZ z
B) Ilo ceo#icTey 6 y = 33 4 9%3 _ TIEPROMIECKAS.

Ocnosuoit neproz ee pasen Ty = H.O.K. (T1; T3).

Takum obpasom, Ty = H.O.K. (4x;37) =[127).

8) y=

sin 9z
sin 3z’

a) Ilycts 3 =sin9z. OueBnaHO, YTO 3TO NEPHOAHYECKAS

2r
¢dhyHKIME, OCLIOBHOM NMeDPHOA KoTopoil pasen T) = 3
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2
6) Ilycrs yo =sin3z. Torma T = ?ﬂ-

B) Tak Kak % = % (PALHOHANBHOE YHCTIO0), 3HAYMUT OC-

HOBHbIE NIEPHOAH 3] ¥ Y3 COM3MEPHMEL.
Tlo ¢BolicTBy 6 HeXonHEA PYHKINA — TEPHOIHYECKAA,

sin 9z

r) Jns HaxoKIeHMH OCHOBHOIO NEPHOAD Y = prm M-
nonb3yeM (hopMyJIy TPORHOIC apPryMeHTa;
gin 3 = 3sine — 4sin® a.

; ; —daind
y= sfnga: _ 331113:::. 4sin° 3z =3 — 4sin?3g.
sin 3z sin 3z
Tpu sindz £ 0; z # %klk €Z y=3—4sin®3c —
INCPAOAHIECKAH. 1 6
@ y=3—45in3z =3—4- ——2T _ | 4 9c086z.

2
Honyuunu dbynkuuio saga y = Acos(ez + b) + B.

27 T
To=— =}=|.
3uaynTt, Ty 5

9) y = sin? (cos2z);

a) t = cos2r — MEpHOHYECKAS C OCHOBHBIM IIGPHOJOM
2m

= 5 = ITo ceoiterBy 5 cnoxnas ¢byHKnEs
y = sin(cos 2x) — nepuonuYecKas.
& 6) y =sin’t= 1_—_;2';__%
Hna y =sint ocnosnofi uepuon Tz = 2,
dna y = cos 2t ocuosrolt nepuoy, T = 2; == qr,

SHaynAT, A y = sin®t ocHOBHOMN nepuos B OBA pasa
MEHbIIe, YeM A y = siné.

B) ¥ =sin(cos2z) — mepHOaHYECKAs.
t = cos8 2x uMeeT ocHOBHON nepuon T = 7, Toraa
y =sin(cos2(z+)} =sin{cos(2z+27)) = sin(cos 2x).
Taxum obpazom, T} = 7 — ocuoBuolt nepuos u nis
dyuxnun y = sin(cos 2x).
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r) Tax Kak Anst y = sin?(cos22) OCHOBHOMN NIEPHOZ B ABa
pa3sa MeHbIle OCHOBHOTO MepHoAa y = sin(cos 2z), To

ocHoBHON nepHoa Ans y =sin?(cos 2x) pasen T =.

10) y= vsinz-sin/Z.

a) Y1 = V8inx — nepmogH4eckas 0O CBOCTBY 5.

6) yo=sin/T — He mepHOAMuecKas, TK Kak = /T —
NPOMEXYTO4HAA He NepHoAuzecKad (yHknmsa., 3nHa-
YHT, CBOACTBO 5 He BHIMIOJNHAETCS.
MosxHO ICNIONB30BATD B/ AOKA3ATENbCTES HEMEPHO-
AUYHOCTH HAEH NpuMepa 2 co crpaHyip 264.

B) 3HauMT, YCHOBHA CBOficTBA 6 JuIA ¥y = V/sin g - sin /T
He BHITIONAAIOTCA, B § = 4/sing - 8in /x — e nepHo-
Augeckas byHKIHA.

4. Ilepropuyeckasn dbynkuns y = f(x) oupesenena ans Beex
SeficTBATENbHBIX uncen. Fe mepuoy pabed 8. I'padmk dyHk-
upe H& oTpeske [—3;5] m3obpaxken Ha pucynke. Haiiaure

f(=10)- f(-4)

f@28)

3HaMCHRE BbIpaKSCHHA

13 rpacdpuka onpesenyM 3Ha9eHHs PYHKIR:
f(-10) = f(-10+8) = f(—2) = 3;
f(-4)=f(-4+8) = f(4) = 05;
f(28) = f(28 — 3- 8) = f(4) = 0,5, 3HayuT
1210 5(-4) _ S-2)-£8) _

f(28) f(4) '




Ob6paTHbie
TPUrOHOMETPUNYECKNE
pyHKUMN N nx rpadpukn

HanmoMHnM HeKoTOpbie TeOpeTHYeckHe MOJIOXKeHHs,

Nyere f(z) crporo monoromnas. Torma kaxaoe CBoe 3HAYEHRe
Olla MPUHKMALT TONLKO OHI Pa3.

O6o3usaum A = D(f) (obnactb onpenenenns dyuxkuuu f(x)),
B = E(f) (obnacte 3nazenutt byskmun f(x) ).

Jna taxoit GyHKNMM Kakagomy 3HaYeHMIO u3 B MOXKHO como-
CTABUTH BIIOJIHE OUPEAGHEHIOe 3HaYeHue U3 A, T e. yCTAHOBUTH
¢$yHKUHOHAIBHOE cOOTBETCTBHE MexXay B u A, obparHoe dyHk-
IIHOH&JILHOMY COOTBETCTBHIO f.

Hr1ax, uyrobm Haittn QyHkipno, o6paTHYI0 MOHOTOHHON dyHKIEA
y = f(z), Hy>XHO NOMeHAThL mecTaMu OYKBEI & ¥ §, HANUCAB
r = f(y) ¥ nailaa B3 MONYYEUNOro PaBelicTBa Y KaK M3 ypaBHe-
HEMs1. DTO 1 ONpPEJCIHT 06paTityio byHkMo y = g(z).
CpoiicrBa obparnmx ¢yHxkoui

Ecm y = f(z) — cTporo moHoToHHast u § = g(z) — ofparHas
eii GyHKIUSE, TO OHH HMEIOT cieaylomue cpolicTBa.

1. ®ynkuus y = ¢g(z) — TAKKE CTPOr0 MOHOTOHHAS, IPHYEM
XapaKTep MOIOTOHHOCTH coxpansercs (ecmn y = f(z) 1, 10
y=g(x)T;ecm y=f(z) |, To y=g(x} ).

2. Tlpu nepexone ot byuxkm y= f(z) x obpaTioi e dbyuxun

y = g(x) obmacTH UX ollpefeneHHs H obBJACTH UX 3HadeHull
MenawoTes mectami, T.¢. D(f) = E(g) n E(f) = D(g).
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3. I'pachbuxn B3aUMHO-OGPATHLIX DYHKIUH CYMMETPHYHBLI OTHO-
CHTENILHO GUCCEKTPHCHI EPBOTO H TPETLEro KOOPAMHATHBIX

yrnos — npamolt y = 2.

4. Ona moboro =z € D(f)
(npunaznexamero obna-
cTH ompexencHus y = f(x))
CNIPABGAJTHBO COOTHOIIEHYE
9(f()) = 3 m Haobo-
potT, ms moboro x € D(g)
CNpaBeJIHBO COOTHOLIEHHE

f(g(x)) = .
Apxcunyc

Paccmorpum yuknmio y = sin .
D(f) = (—o0;00), Ha croeit 06~
JACTH OMpENENeHAs OH& SABJIAETCH
KYCOYHO-MOHOTOHHON, HO HE MOHO-
TOHHOH, & 3H8YHAT OGpATHOE COOT-
sercreee ¥ = Arcsina dynxkumets
HE SBJISESTCH.

21
orpeske ¥y = ging crporo mo-
HOTOHHO BO3DACTAET M mpobera~
€T BCe 3HeYeHWS ®3 oOnacTH 3Ha-
wenndi canyca ({—1;1]) Toseko

ONMH Pa3, 3USMAT, M)A QYHKIHA
Y =sinz HA OTpe3Ke —%;E cy-
IWECTBYeT OOpaTHas, KoTopad 060-
3HauseTca Y = arcsinz, rpacdHk

KoTOpO#t cUMMeTpHTeH rpaduKy

IMycrs 2 € [—£° E]. Ha stom

.3.-_..._

. w
$yHKIME ¥ = sink HA OTpesKe |——; =

Mol y = z.

2’2
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| 1
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] OTIIOCHTENBHO IIDA-
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VuuTbiBai CBOHCTBO B3GHMHO-
obpaTHRIX QYHKIMN, IMeeM

sin{arcsinz) =z; -1 € 1;

. . kil o
arcsin(siny) = y; —3SY< 3

Hrak, nonsenem nroru: -

l. y = arcsinxz Henpe ¥
PHIBEAE M OrpaHMdYeHs
(e cuny HenpephiBHO-
CTH H OrPaHUYEIIHOCTH
. w
y =sinz Ha [——; —] ).
2
2. D{arcsing) ={~1;1], te. -1z < 1.
. T 7 T
3. E(arcsinx) = [-—E; E] y T8 =3 LYS 7
4. y = arcsinx aBnaerca HedeTHON yHxknuedt: D{arcsinz) —
CHMMETPHYHOE MHOXKECTBO, B arcsin(—z) = — arcsinz.

5. arcsinz >0 nmpul<z gl
arcsinz =0 npuz=0;
arcsinz <0 nopn-l1gx<0.

6. OynKnoHs y = arcsing #BIAETCH CTPOFO BOBPACTAIONIeH,
T.e. u3 12 2y 2 22 2 —1 caegyer arcsinz; 2 arcsinzg
(8 cuny cTporoli MOLIOTOHEOCTH Y = sinz Ha [—g; %] ).

x x

7. Ynane = y(1) = 5; Yrau = Y(—1) = 3

xi + 22 arcsing; + arcsingg
2 2

(BBUIIYKOCTD BBEpX);

T3 + T arcsin ry + arcsin o
2 2
(BBHIYKJIOCTH BBH3).

8. arcsin mpa 0>z > 20> -1

arcsin

npu 1> 21 > x>0
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Apxxocunyc

Pacemorpum bynxknmio ¢ = cosz,
D(f) = (—oo;00), Ha cBOeH o6
JNaCTH OMNPpeJiefIeHHsI OH& SIBJISIeTCA
KYCOUHO-MOMIOTOHHOH, HO HE MOHO-
TOHHOH, & 3HAYUT oGpaTIioe COOTRET-
crBue gy = Arccosz pyHKumpelt He
ABJIgeTCH,

llyers z € [0;7]. Ha sTom oTpeske
Y = COSX CTPOre MOHOTOHHO YOning-
eT 1 npoberaer Bce 3HAYEHUS M3 06-
nacTH 3Havennit Kocmuyca ({-1;1])
TONBKO Of[MH P&3, 3HAYMT, AN PyHK-
UHH ¥ =cosx Ha orpeske [0;m] cy-
mecTByeT obpaTHaA, KOTOpad 60o3ns-
yaeTess Y = arccosz, rpabux Koro-
polt cuMMeTpHieH rpadbuKy dyHKIIH
y = cosz Ha orpeske [0;7] orHOCH-
TeIbHO NpsaMolt ¢ = 2.

YuursiBag ¢BoOficTBO B3aMMHO-00pAT-
Huix pyHkouft, umMeeMm

cos(arccosz) =2; —1< o<1
arccos(cosy) =y; OS y €

Hrak, nogpeneM HTOTH:

-
L~

1. y = arccos IHenpepbiBIa ¥ orpaHudeHa (B CHIY HENPepLIB-
HOCTH ¥ OTpalyennocTn y = cosz Ha [0; 7).

2. D(arccosz) =[—1;1], te. 1<z < 1.

3. E(arccosx) = [0;7}, me. 0Ky .

4, y = arccos s — PYHKUMs OGINErG BHAA B CMEICHTE Y9€THOCTH,
HO ee I‘pa(bl'll{ ABJIAeTCA UeATPaJbHO-CHMETPUYHEM OTHOCH-

T "
TENBHO TOYKH 0;5 , T € Ol

3HAMMT arccos(—z) = 7 — arccosz.

arccos £ = arccos(—zx) —

x
2}
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9. arccosz >0 mpu-1<gz<];
arccose =0 npuz=1.

6. QyHRIMA y = arccosz SBIAETCS CTPOro yGuipaomed,
T.e. 13 123 > 292 —1 cienyer arccosz) < arccos s
(B cuny cTporoft MOHOTOHHOCTH Y = cosz ma [0; 7).

T Ynaws = ¥(—1) =7  Ynaum = y(1) =0.

n+x arccos rj -+ arccoszr
8. arccos 12 2 < 12 2npnO>:::1>:::2>—-1

(BBHIYKBOCTL BHE3);

X1+ T2 Arccos rj 4 arccos g
arccos 5 < 5 npH 1> 2 >x2>0

(BBIMYKIOCTH BBEPX).
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Apxmanzenc
Paccmorpam dbyrkumo y = tg 2.
D(f): =# g- +mk, T.e. Ha cBoel 0GnacTH ONpeeNeHus OHA, ABJIS-

€T¢sl KYCOYHO-MOHOTOHHOM, HO He MOHOTOHHOMN, a 3HaynT 0OpaTHOS
coorsercrere Y = Arctgr ¢yHkuuell He aBaseTcd.

T A
Ilycms € ~5i3 )" Ha sToM oTpeske y = tgx crporo MomHo-
TOHAC BO3PacTaeT ¥ Npoleraer pce 3HaYeHHs W3 O0JIACTH 3HEYe-
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1M Tenrenca (—oo;00) TONBKO OAMH Pa3, 3HAYHT, Iyis (QyHKIUK

T &
y=tgz ua (—-5; E) cylecTeyeT obparian, KoTopasa obosiava-
erca y = arctgx, rpaduK KoTopoil ciMMeTpuycH rpaduky GyHK-
oun y = tgxr Ha OTpe3Ke —%;% OTHOCUTEJNIbHO IpAMold y =2.

YuurbiBast cBOMCTEO B3AMMHO-00PATHRIX DYHKHIH, TMceM

tg(arctgz) = z; —00 < z < 00;

il
2

T

arctg(tgy) = v; — 5

<y<
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Urax, nomseacM HTOTH:

1. y = arctga HenpcpblBHA M OrpaHyyeHa (B CHJIY HeNpepLIBHO-

T
cT ¥y = tgx Ha 33 ).

2. D(arctgx} = (—00;00).

3. Efarctgx) = (——%; E) .
4. y = arctgx — meuernam dbyuxnus, ek kax Darctgr) —
CHMMETPHIHOE MIIOMeCTBO, H arctg(—z) = — arctg z.

5 arctgz >0 npuzx >0
arctgr =0 npnz=0
arctgz <0 mpnz <0.

6. OyHkuusa y = arctgx fABJAsSICTCH CTPOrc Bo3pacTaromed,

T.€. H3 ¥ > Tp cnenyer arctg ) > arctgzq
T 7
{B crty CTPOTOH MOHOTOHHOCTH Y = tg2 Ha (—5; 5)).
7. Hambonbniero 1 HanMeHBNIETO 3NIaYCNAs HET,

T+ x arctgz; + arctg xrs

2 2
(BBImyKAIOCTH BIM3);

8. arctg

npr 0> 21 > 29 > —00

) t+x2 arctg ) + arctg o
<
2 2
(Bb]ﬂyKJlOCTb BBepK).

arctg

mpu oo > x) > x2 > 0
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Apxxomanzenc

Pacemorpum dyHrnuo y = ctgx,

D(f): x # wk, T.e. Ha cBoet 06MACTH ONPEAEICHAS OHA, ABNACT-
¢ KYCOYHO-MOHOTOHHOM, HO HE MOHOTOHHOHN, a 3HAYMT 0OpaTHOE
cooTsercTeue y = Arcctge cbyHknueil He sBRAETCA.

Ilycre = € (0;n). Ha a10M oTpeske y = ctgz crporo Mo-
HOTOIIHO YOLIBAET H TPOGEracT BCE 3HAYCHMA W3 OOJMACTH 3lade-
Hul KoTalireHca (—o0;00) TONBKO OfMH a3, 3HAMMT, JJs GyHK-

Ay
\ 10w
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wm y=ctgz Ha (0;7) cymecreyer obparnas, Koropas 0bo3Ha-
vaeress y = arcctgx, rpaduk KoTOpo# CHMMETpU4eH rpadHKy
dysknpu y = ctgx Ha orpeske (0;7) OTHOCUTENBHO TIPAMON
y=z.

YunrpiBasi CBOMCTBO B3aMMHO-06paTHBIX DYHKIUE, HMeeM
ctg(arcctgz) = x; —00 < 2 < 00;

arcetgletgy) =y D<y < m.
Ay
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Wrak, nogsensM uToru:

1. y = arcctgx NCNPCphiBHA M orpanHuena (B CHIy HCHPephIE-
HocTH y = ctgx ua (0;7)).

2. D(arcctg x) = (—00;00).

3. E(arcctgz) = (0;7).

4. y = arcctgx — dyuxuun obINEro BUA3 B CMBICAC YETHOCTH,
HO €€ rpadHK [IEHTPATLHO-CHMMETPHYEH OTHOCHTEIBHO TOYKH

T T T
0; 3} Te g~ arcctg x = arcetg(—z) — 3

Snaunr arcetg(—z) = T — arcctg z.
5. arcctgz >0 Vz € (—00;00).

6. Oynxuus y = arcctgz ABAACTCA CTPOrO yOLIBaOWEH,
T.€. M3 £ > T2 GIeAyeT arcctgr) < arcctg g
(B cuny crporoit motloTonnocth y = ctgz ua (0;n)).

7. Haunbonbiniero 1 HauMelipiero 3H4YCHHUA HET.

Z1 + 22 _ arcctgz) + arcclg zo
<
2 2
{(BBIMYKNOCTE BBCPX);

8. arcctg

up 0> 29 > 29> —00

z) +z2 _ arcctgx; + arcctgzs

2 2
(BRIMYKNOCTL BHM3).

arcctg

nupu oo >x) > 2> 0
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paxmuxym 12

Yeranorure D(y):

1) y= Varcsinz
Y™ Tog,(1 — 3z)’
_ tgz-1
dy= arccos(z — 1)’

V9 — 22

Dy=—7=

arcsin(z — 1)

logs (4 —2?)

4) y=—2

T
arcctg z — 7

) _ctg2z-logg(6 + = — 2%)
Y= arctg(222 — 3z +1)

6) y= arccos /z

Varcctgz’
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Pewienue npaxmuxyma 12

Ycranosure D(y):

1) y= v arcsin g
¥y= loga(1 - 3z)

T
Osarcsin:c-sa £1

-1gzg1 = =>D(y)=(0;%).
1-3z>0
1-3z+#1

8 8 ©
W A A
(=Y

tgx—1

Dy= arccos(z — 1)

:caég+7rk; keZ m#%+7rk

~1<z-1<1  ~Yogeg2
arccos(zx — 1) # 0 z—1#1
T

2R 2

X

D@y) = [0; 32‘-) U (%;2) .

VT

v= arcsin(z — 1)
{—mz—lsl {oszéz

3)

arcsinz — 1) #0=< z-1+#0 ;
9-z220 3-2)3+=2)20

D(y) = [0; 1)U (L; 2}
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logs1 (4 —2?)

4) y= _........2_._._.._“_.
arcctgxr — 3

2
-z >0?r=> —2<z<2
aroctg:r;éz z#1 ’

D(y) = (-%1)u(1;2).

5 y= ctg 2z - logg(6 +  — z2)
T arctg(2z2 - 3z + 1)

“2///////////////%
6+zc—22>0 5
2z # mk ) W////)// -
22 - 33;+1;£0 1
W
j o

D(y) = (-2;-%) U (-%;0) U (0; %) U (%;1) U
U (1;%) U (g;s) .

6) y= arccos /2

y= Varceigr’
~1gvz<l, [0gzg] _
arcctgz >0 ' Vz {arcctgz € (Om)) '

D(y) = [0;1].
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CaoiicTBa arc-¢gpyHkimii
¥ HEKOTOPbI€ COOTHOIEHHUA MEXAY HUMMU

a.rcof)s(—a:) = T — 8ICCOS T D
arcsin(—z) = — arcsinz D
arctg(—z) = —arctgz 6.5
arcetg(—x) = ® — arcetgx D
arcsinx 4 arccos x =% (6.5 ]
arctg x + arcctgx =% @D
. farccosvl—2z2, 0<z<1
a'rcsmm_{—a.rccos l—-2% -1sx50 @
arcsinvl —z2, O0<z<1
arccos T =
{w—arcsinVl—mi, -1€z<0 @
f 1-— =z
arcctg\/T, D<egl
resing = 4
arcsing Vi@ ®
arccth—ﬂ, —-1gz<0
;
1—2a2
a.rctg\/—, O<zexl
arccos T = 4 ® —
1r+a,rcth, -1z <0
%
1
arccos ——, =20
arctgz = v 1+i‘” @
—arccos ———, £ % 0
/—§1+$ ] =
1
arcsin ———, zz20
arcctgx = “1+El (6.12]
7 — aresin ———, z £ 0
Vitaz
1
arcctg —, z>0
arctgx = ¢ z 5.13

1
arcctg;—ﬂ',a:<0

5\




Tparonomerprgeckue dyEknEn oT arc-byuKnumi

301

Tpuzonomempunecxue Pyrxyuu om arc-ghyrxuuil

Vvi—2a2

Popmysnt D(y)
sin(arcsinz) = z -l1gz<g1
sin{arccos ) = /1 — z2 -1€z<1
sin(arctgz) = \/% —0 < T <0
1
sin(arcctg z) = A —00 < & < 00
cos(arccos £) = -1€2<1
cos(arcsinz) = V1 — 22 -1g€2<1
1
cos{arctgx) = s —00 < T <00
cos(arcctg ) = \/11_'_? —00 < T < 00
tg(arctgz) = 931 —00 < £ <00
tg{arcctgz) = o Yz #£0
tg(arcsinz) = \/li_zf -l<z <l
v1—2? -1<z < 0;
tg(arccos ) = p 0 <;‘: <1 ?
ctgarcctgz) = x —00 < & < 00
1

ctglarctgz) = p Ve #0

. V1 - z? -1z <0
ctg(arcsinz) = p 0<z<l }
ctg(arccosx) = z -l<z< 1

w@
=)

T3
o
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IIpaxmuxym 13

1. Buryucnnre:

1) sin (arccos -2-) ;
2) sin (arctg2);

3) cos (2 arcsin —§-) ;
4) cos(2arctg2);

5) sin (2 arctg :—i) + cos (arctg 2v/2) ;
3 .12
6) ig (arccos 5 + arcsin -1—3) ;
2. Pewmwre ypaBuenus:
1) sin (arcsin(2z® + 32)) =2z +3;

2) cos(arcsing) = |z|.
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Pewenue npaxmuxyma 13

1. Bruiyucarre:

1) sin (arocos g) =1/1—(§)2=. {cm. Taba. wa crp. 301)

_[2v5
===

2) sin (arctg2) = {em. Taba. Ha crp. 301)

_________________

4) cos(2arctg2) =

................

_ 1—tg¥(arctg2) 1-22
T 1 +tg2(arctg2) 1+22

-3
2|

1
5) sin (2 arctg 5) + cos (arctg 2v/2) =

i 2tg o i
:Slﬂ20= 1+tg2 H @

1
=——-—-—_I
i @ V1 +tg2e | ©

—_————

Tak Kak —% < arctgx < g, to cos{arctgz) > 0.

2tg(arctg%) N 1 =2--§+l
m1+tg2(arctg31) \/14_(2,/5)2 1+5 3

=£+12~2-§= E {cm. Tabn. Ha crp. 301)
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12y oo tga¥tgd )
5 13/°

3
6) tg (arccos + arcsin — |lig-(f¢- -_'.f)_ ___—___'359__'0_5_5' @

O6oznavuM o = arccos -g; 8 = arcsin 1—2,

Torga (cM. Tabu. ma crp. 301)

o (o) - V-G

3
3

anf | el
Il
|

als

-

Slelals
i
o5

|_:

tg (a.rcsm i—:) = T =
12
13

4 12
3t¥  20+36 56 23

wtglet )= T BT & 33| )
3 5§

|22% + 32| <1
|2z +3| <1
202+ 3z =22+3; (z—1)(2z+3) =0, snaqur
[x:l&’D(Y), Tax Kak |2-12 4+ 3-1} € 1 — noxb
z=-15¢€ DY) )
x = —1,5 € D(¥), Tak Kak

2. Pemute ypasuenus:
1) sin (arcsin(2z? + 3z)) = 2x +3. D(Y): {

[2-(-1,5)2+3-(-1,5)]=0<1
{ I2-(-1,5)+3[=0<1 - renua.
Orger: z = ~1,5.
2) cos(arcsm m) [zl;
DY): £ z £ 1; (cm. Taba. s#a crp. 301)
\/mf= lz|, Torna z% =1—2z2%
V2
p=Y<
((1eh? = 22) 25
v=-%

v2 V2
QOper; {—'—2"—,?}.



IIpaxTukyM 14

Ipaxmuxym 14

Peumure ypaBHeHus:
1) 2arcsinz + 3arccosz = 7;

2) 2arcsing = arcsin /1 — z2;

3) arccos 1 + 2 arcct z—2—°
V1+z2 € 3’

1 T

4) arcctgx — 2 arccos —— = —;
) g T 3

5) arcsinz + arcsin 2z = -2-;—;
6) arcsinz = 2arcsin (xv/3) ;
7) arctg{x — 1) + arctg x + arctg(x + 1) = arctg 3x;

I_E _4.
S)arccosm—2—2(1 z%);

9) arccosz + arccos2z = arccos(3x —1).
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Pewernue npaxmuxyma 14

Pempre ypapHeHus:

1} 2arcsinz + 3arccosz = *.

) w
Tak Kak arcsin + arccosz = 70

To 2(arcsinz + arccos) + arccosx = ; T + ArCCOST = T;
oTcioga arccosz =0=>z =1
Orger: 2 = 1.

2) 2aresinz = arcsin v1 — 2.

(37 a) 0 < x € 1= arcsin 1 — 22 = arccosx;

. . T
2arcsinx — arccosx = 0, Ho arcsin® + arccos o = 3
. T 1
Pomas kg CHCTEMY, IIONYYHM arcsin e = 5’ T.e.T = X

6) —1 € z € 0= arcsin 1 — 22 = 7 — arccos z;

2arcsinx + arccosx = 7, HO 8Icsing + 8rccoszx =

SIE

. T
Peluas kax cncreMy, NOIIy4NM arcsinz = Ex

Te z=1¢[-1;0].

1
QreeT: 2 = 7

1 2
3) arccos ————— + 2arcctg e = —.
) V1422 & 3
ap a)a:>0=>arooos;—arct z;
g JArz? 8%

2r T
arctgzr + 2 arcctgz = 3 Ho arctgz + arcctgxr = 7

T
Pemas Kak cHCTeMY, TONYIHM arcctgx = rt T.e. £=1/3.
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1
6) = < 0=> arocos ———=x = —arctgz; @D

V1 + 22
2r s
—arctgx + 2arcctgx = 3 Ho arctgx + arcctgx = 7

TOTAA, Pelast K&K CUCTeMY, MOJIyYuM

arcctgm=1—g, T.e. m=ctg:—g¢(—oo;0).
Otser: = = V3.
4) arcct :t:—231'0(:1::8--—}------'--E
g Vi+zZ 3
1

8) z 2 0= arcctgz = arcsin —;

)= > 8 Wi @
(cM. Tabn. Ha cTp. 300)
arcsin;—2&1‘0::03;—Z HO

V1fz2 Vitazz 3

1 1 T
— 4 ArCCOS ——= = —
v1+4a? vitazz 2

TOTAR, Pelllad KakK CHCTeMy, TOJyduM

arcsin

1 o o
ArcCoS ————=x = —, 3HAYNT ——= = CO§ —.
1+z2 18 VI+z2 18
1 _ 2 T, 1 _ 2,
Tor,ua1+x2—cos 18 cos2i%-l+a:,
"
2 T = tF —
Lo o a2 [T T8
=z? =z . .
cos? g 18 $=—tgl—8¢[0;+°°)
. 1 )
6)m<0,mr,uaarcctgm=1r—a,rcsm—l+ ; (6 .12)
T
(cM. Taba. ua ctp. 300)

. 1 1
T — arcsin ———= — 2 arcco8 ——= = -,
14z 1+2¢ 3
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Ho arcsin ! + arccos L =Z
V1+z2 I+22 27
3HAYUT 7 — Arccos 1 __5m
Vitzz 6°
8rccos ! =2 1 = ﬁ ! __3
Vitz: 6 i+zZ 2 1422 &
V3
4 1 = 3 ¢ (—00;0)
1+22= - %= =
3 3 V3
r=——
3
Vi =&
O P it =P
TBET { 3 815
. . 2w
5) arcsinz + arcsin 2¢ = 3
. 2w .
arcgin 2z = 3T — arcsing, Torga
. . . 2w )
sin(arcsin 2z) = sin (T — arcsin m) ;
2x = sin 2% - cos (arcsin &) — cos 2% - sin{arcsinz).
. 7w .
Tak Kax arcsinz € [._.é.; E] , To cos{arcsinz) = 0,
Torma cos(arcsinz) = /1 - 22,
VYpaBHeHHE IPAMET BUJ 21 = g 1—-z2+ %x;
20
- x>0 S R,
w=v3-Vi-w 4”{9.1.2:3—3;-;2’ {9;2:%’ ¥=y

ITposepka noATBEPIKAAET, YTO & = 5 — Kopeb ypanHeHus.

1
QOreer: :.-:-—5.
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6) arcsinz = 2arcsin (zv/3) .
sin(arcsinz) = sin (2 arcsin(zv/3)) (cm. Tobn. a crp. 301);
Tax kax cos {arcsin(zv/3)) = v1 - 32% n
sin (2 arcsin(m\/§)) = 2sin (a.rcsin(m\/@) - C08 (a,rcsin(m\/g)) s

10 z=2-2v3- V1 — 3a% [;,772-1’

z=0
[z=0 ; m=011- “'”=vg_1
4 — 2 = 1 2=_g .
3—-925)=1 7 =25 VIT
T=""%

ITpoeepam:

a) z=0; arcsin0 = 2arcsin(0-v3); 0=0 — #cruna.

6) VL i YT V3
=g arcsin =g = Zarcsin ==
Vil v2 11 1
Tk rax o= < 5 (36 <)
V2
mT<arcsmT—Z(y—arcsm:cT)
V33 v2 33
C npyroit cTopoHsl, < 5 (== 3> 2), TOTAA
arcsin—)a,rcsinﬁ—zr-
6 2 4
2 arcsin {‘3_3>%
Taknam 06pazoM, MOAYHHM Y 3MAMHT
arcsin 6 <§

11
YpanlcHNe NpH & = T perielnd ¢ MMeeT.
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OfpaTare TpuronoMerpryeckre GYAKIUA ¥ X rpapaky

7)

_va Vi, (V&)
B) 3’———'6"“, arcsin -5 /= arcsin el
V11 . V33

TOrIA —a.rcsinT = —2arcsmT,

T.e. arcsin —\/1—_1 = 2arcesin -@, HO MBI YK€ JOKA3ZAIM, ITO
ITO JIOKE. 0 ®

Oteet:  =0.

arctg(x — 1) + arctg x + arctg(x + 1) = arctg 3z.

arctg(z — 1) + arctg(z + 1) = arctg 3z — arctg ;

tg(arctg(x — 1) + arctg(z + 1)) = tg(arctg 3z — arctg z);

E cos(a+ B} #0i
o= 2l
i g ts cos(a—ﬁ)?éoi
,ts(a—m—m“"“{iiﬁig i

tg (arctg(x — 1)) + tg (arctg(z +1))

1 — tg{arctg(z — 1)) - tg (arctg(z + 1))

__ tg{arctg3z) — tg (arctgx)

"~ 1+ tg (arctg 3z) - tg (arctgx) ’
z—1+z+1  3z—z

l—(z—-D(z+1) 1+3z-2°

=0
z=0 1
20 2% 32-1 3:5
2—z2 1+ 322 2_4 1
zé#£2 z=-3
IIpoBena npoBepKy, yOEKIALMCH, ITO
=0, :c=—%, ..~:=§—Koprm.
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8)

9)

arccosi2=i(1—a:4). -1 01 N
€T 2 L ho | T
- x
1
—lﬁg-ﬁ.l + +
™ -1 = 1 X
0@5(1—9:4)&# » 1
F >
IIpoBepka nokaswiBaeT, oTo £ = ~1 ¥ £ =1 — KopH¥ ypas-
HeHHS.
Oteer: {-1;1}.
arccos & + arccos 2¢ = arccos(3z — 1),
o] < 1 misesd
1 —gLrE = 1
DY): {lal<5 g STS3 [0;5].
3z -1 < 1 osa:gg

cos(arccos & + arccos 2x) = cos(arceos 3z — 1);

cos(arccosz) - cos(arccos 2z) — sin(arccos z) - sin(arccos 2x) =
=3z-1;

z-20—V1—2t V1-4da?=3z—1;

2z2 —3x+120

0,5 1
x

| yenosme pasrocHmbHOCTH.

202 —3z+1=/(1-22) (1—-42?) &

Ho D(¥) = [0;%

(@ — 122z - 1)* = (1 - 2%)(1 — 42?);
(z-1)(2z-1)(22? -3+ 1—-222 -3z —1) =0,
z=1¢ D)
1

(z-1)(2x-1)-6z=0; z

1
Oreer: {0, 5} .

1
] , BHAYHT KOPHU JOJIKHBI € [0; §] .

2
r=10
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Tpenuposouwrar paboma 17

Briuucnure:
1 1

1) v6cos (5 arcsin 5) ;
-

3) sin (2 arcsin g) :

o1l () el 9
5) ts g arcens  ~ 200t (- )|

6) % (2.¢.|.rcl;g1 + arctg l) ;

4 23
117 1 2 11 1 2
7) ctg T-I-EMCOOBE + ctg T—EMCOOSE ;

8) cos(2arctg 7) — sin(4 arctg 3);
9) sin? [arctg 3 — arctg(—0,5)];

1 1 11
10) arctg 1 + 2a.rctgg + arctg 75

11) cos (2arcsin %) -~ 8in (4a.rccos \/il_ﬁ) ;

4 1
12) - (arctgﬁ - arctga:) npu & = /168,
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Pewerue mpenuposounoti pabomw 17

Buiuucnure:

1+ cos (arcsin %)

1) V6cos (%msinl) =\ﬂ)"-d =

2
\/E\jl+¢1—sm (a.rcsmg) v 1+ 1_%=
2 2
VR CEEY B [ D
= Ve 73 = VO 3
YN (e R O
VB[ = Ve s [V

1 w
) >0, TBKKaK&TCSln§€ (0’§)°

2tg (arcoos %)
1—tg? (arccos %)

(
A CoI R CD

2) tg | 2arccos %) =

¥

COo8 (al‘CCOS %)

L L

=+/3.

S )
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3) sin (2a.rcsin %) =

4) % [a,rcsin (—?) + arccos (—?)] .

IIpumeuanuwe. MoxkHO npolie, eClIM 3HATb TOXCIECTBO

arccos x + arcsinz = g npx moboM z € [—1;1].

1 3 1
5) tg [5 arccos - — 2 arcctg (_E)] .

I1, barccos§—a' cvoscu:—§ 0<a<—
ycr 5_ 1 —5! 2’
arcctg( ) B ctgﬁ———, <ﬁ<1r.
tg 5 -t 25
Torna tg (2—2ﬁ)=—2~—-—5—.
2 1+tg5-tg20
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a 1- cosa sin o
2 sino 1+cosa

o w-t28  i-
B) tg E—Zﬁ = p- = T
1+tg5-tg20 1+3-

Orser: tg [% arccosg — 2arcctg (—% ] = -,

1 7
6) — (2arctg , + arctg 23)
1 1
a) Iycre a.rctgz =a; tga = —;

tg2a+tgﬁ .
1—-tg2a-tgh’

2tga
1-tg?a’

6) tg(2a+ ) =
8
-y "

&+% _23-8+7-15 289
£.2_73 15.23—8.7 289

b=

tgl2a = tg2a =

=1

Buauut tg(20 + ) =
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2a+ﬂ=-§—+ﬂk.
- 1 7 7
0<a.rctgz <arctgﬁ < 1

Torae O < 20+ 8 < ?'Tﬂ, aHawmT 20+ 3 =

ks

1 1 7 1 = 1
Crenopatenbho, — (2 arctg — 2 + arctg 23) = 171

i 1 7
Orser: - (2a1'ctg 1 + arctg 23) =0,25.

11x 1 2 11w 1 2
tg| — + = - —— — Zarceos = ).
7)cg( 1 +2arccos5)+ctg( 1 2 5)

Ilycts arce E 0< <— =2
y: 065—0:, o 2,005 =z

1-tglT.tg§ 1+tg$
a)ctg(ﬁ+a)— z_ . 2.
g% -1

4 2 tg gt +tg 3

1+tgZ - tg$

1——tg% tg-f—-l
1-tg5 tg2+1

B) t a_l—-coso:.
83~ Tsina

2
sina=+1-cos?q; sina= 1—(2) =@;

2
@ 178 _ 3 Vi
83~ N R

“Iﬁ
-
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8)

P)ctg(u_w+g)_1+—"2r_l_7+\/2—1_
4 2 ‘/7_2_1__1 V2I -7
(VA 49421414V31 54 VA
B 28 28 B '
Vil

ctg(___)__T_l_\/T—T_
4 2] VE; V47

_ 214491421 _ 5-4021

28 2

117 « 1llr o
5421 5-+21

=3 - > = -5,

Qrzer:

11r 1 2 11r 1 2
ctg { — + —arccos— | +ctg ——--—arccosg = —5.

4 2 5 4 2
cos(2 arctg 7) — sin(4 arctg 3).

8) arctg7=qa; tga=T;
arctg3=0; tgf=3.

2

1-tgla 1-72 48

6) 00820!=m, 00820-—"1?: %__.

B) sindB = 2sin2f - cos 24;

\ 2tg8 . oog_ 23 _3
2=ty T TrE T
1—tg?p 1-3? 4
— . 28 = = —
B=1rp CF =133
inag=2.3. {4y %
Toras sindff = ‘5 5] =25
24 24
- 8] = =t —— J =0.
3uauut cos 2a — sin4f % ( 25)

Qteer: cos(2arctg 7) — sin(4 arctg 3) = 0.
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9) sin® [arctg 3 — arctg(—0,5)] .

a) arctgd =o; tga=3;
6) arctg(—0,5)=8; tgf=-05

B) sin’o = %;

1) tela— p) = { o Bl
tg(a—f) = 1:1_3 (?ESL) =1 Eis = _36?5 =-T
re. sin’(a—f) = J(r (7)7)2 :z = 0,98.

Otser: sin® [arctg 3 — arctg(~0,5)] = 0,98.

10} a.rctg% + ?.arct:gl + arctg %

5

1 1
ITycTe arctg 1 + 2arctg 1 + arctg -7—; = 3;

5
1 11 1
tg { arctg — 1 + arctg — e | = tg | ¢ — 2arctg 5]

1 11
a) tg (arctg 1 + arctg 75)
tg (arctg %) + tg (arctg %
B 1—tg (a.rctg %) - tg (arctg %) -

1 11
_itm _ m+4 1197
_1_%.;_;_300—11 289 ~ 17
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tgx —tg (2arctg%)
l14+tgx-tg (2arctg %)

1 2tg (arctg%) 2. % 5
tg 2arctgg = N = I =E
l—tgz(a.rctgg) 1—

5
-5 12tgz—5

N 1+tgz- > T 12+5tgz”

7 12tgz—5
7~ 12+5tgz’
7-(12+5tgz) =17 (12tgx — 5);
7.12+45-17=(12-17—7-5) tgz;

6) tg (a:—2a.rctg -;—) =

169 = 169tgz; tgr=1; =z== L—r + 7k,

w
3MAYHT & = Z.

1 T

0< arctgz <Z

1 ™

0« 231'Ctgg <§

11 T

0 tg — —

< arcg_?_5 <4
0 < arct 1+2fa;rct; 1+arct: E<

81 €5 B7s =7

l+a.r(:t‘. E—W
5 €75 =

1
Orger: a.rctgz + 2arctg i

1 3
11) cos | 2arcsin— | —sin [ 4arccos — | .
) ( \/5) ( \/10)

1 1
a) cog¢ | 2arctg — ) =1 — 2gin? { aresin —= | =
) ( g\/s) ( \/5)
3

1
=1-2-z=¢



320 OfpaTHbe TPUroHOMeTpHYECKHE DYHKUME B BX Tpahukn

6) sin (4 arccos %) =
~ =2sin (2arcsin7?1_6) - cos (2arooos-?-—) =
= 4sin (arccos %) - Cos (arcoos \/il_o) X
x (20052 (arccos %) - 1) =

3 3 3 \?2
=4 2 ~2)y. 2. — ! 1] =
‘/ 1-cos (arccos 1 O) 10 (2 ( 10) 1)

3naHuT,

cos 2a.rcsin—l- —sin(4a.rooos_3—)—§_§__3
V5 B | 25¢

4 I+z
12) - (arctg 7

z arctg:c) npu z = /168,

a) Ilycre arctg 1te

=0 tga= s
1—g & Ba= x

Tpu z = /168 tga <0, T.e. —% <a<0

6) arctgxz = B; tgB =z; Tak kak T = /168, T00<ﬁ<g.

l+z  1+tgf
-2 1-—tgf

tg +tgh
=_4«_=tg(%+5)'
l—tgz-tgﬁ

Torna tga =
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K

w
3aaamr, | o= Z + 3 4+« . [Iposepam:

n
La—z+ﬁ—'ﬂ‘

N 3r m 'ﬂ'
e ; —— —_— ;=
2<4+/9<O, y) < G < 4,30;96(0,2).
T _7
2, —§<Z+ﬁ+ﬂ<0,
3 5
__23 < < —= — TaK¥Ke HEBO3MOXKHO (0<1@<?§r 3

T T 'y 3r Vg
3. -‘E<Z+ﬁ—ﬂ<0; Z<46<——,H ﬁE(O;E .

s (53) < (03)

QTeer: % (&l'ctg 1tz - al'ctgm) =-3 npu = = +/168.

Ipumeuande. Moxxno unage, ey 3sHaTh, 9TO arctg{tgz) =
= ¢ — k. Qcraerca ybemaThCH, YTO TOJILKO NPH k=1 Bce
yciosHs GyAyT BHITONHATHCA,
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I'pacdukn arc-bpynxknumit

1. Paccmorpum dyukunio y = arcsin(sinzx).

Tax kak y = sinz — bynkuus nepuoamseckas, rae Tp = 2
Ha BCel uucIoBoOit ocy, TO y = arcsin(sinx) Takmke nepuomR-
YOCKRSI ¢ OCHOBHEIM Mcpuofom Tp = 2.

3naMUT JUIsi NCCJICHOBANMS HOBEIEHUS (PYHKUMA H HOCTPO-
enusi rpaduka y = arcsin(sin) gocTaToMHO paccMOTpeTs

bYHKIMIO HA DPOMEXKYTKE —E;Eﬂr , AJIMHA KOTOPOTO
po 519 poro pas-

T
Ha 27, mpHueM Io onpeneseHmio arcsin(sinz) € [_E;E] =

= FE{arcsin(sinz)).

T
1) Ilycts = € [—5,-2—]
113 3TOM NpPOMEKYTKe
y = sinz Mmonomonmo
BO3PACTAET H UMeeT obpar-
uylo eif (pyHKIINO, TOTAA
y = arcsin(sinx) = z.

2) C apyroft croponst, sin(#m — ) = sinc.

T T g 3
Tor,ua,ecnﬂ—ggﬂ—mg-z—,miQmééﬂ,

T 3 .
T.e. Ha [—-— ] y=sinz My

2’2 +
Monomonnoe yObiBaer, n \é\\}\
a8 3HAYMT RMoeT Ob- a]l _\*
patHyo el dbyrkuuio 2 \ 3
y = arcsin(sinz) = vz, 0 ! W

T i %
OpHIeM T—Z € [—=;=| = 2 |
2°2 n I

=F (a.rcsin(sin 3)) . 2 ~,
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T3
Hrex mva [— -2-; —ﬂ'] MBI PACCMOTPEG/IM XAPAKTEP TOBENCHHS H

rpaduk byHKIUM ¥ = arcsin(sin z), W, yYRTHIBAS OCHOBHON
neprof, Ty = 27, MOMKHO rOBOPHTEL O MOBEIEHHH H rpadguka,
dbynKmMK Ha MOGoM MpoMexKyTKe.

[loaponsa HTOrH, OTMETHM, YTO TAK KAk

. T T
arcsin (sinzx) € [ ~3 5] » TO MMEHHO M3-33 3TOr0 yc/I0BHA

1) Tak kax arcsin(sinz) € [—g—; %} s, TO

npE z € [—g + 2nk; -27{ + 21rk] arcsin(sinz) = z — 2xk,

x
roe ¢ — 27k € [—E; E] H
3 3
2) mpu z € [5 + 2nk; 37 + Zwk}
e T
arcsin(sinz) =7 — 2 — 2nk, tne *—z —2nk € [—5; 5]

AY

y=arcsin(sin x)

OyHKIHA AMEET AaHATHTHIECKHI BUZ

y = arcsin(sinz) = (—1)*z + vk, e —% +rk<zg g + wk.

2. Paccmorpum ynkumo y = arccos(cosz). Paccyxkzad aHa-
JIOTHYHO, MOJIyYaeM, ITO ZAHAAA (PYHKUHS ITePHOAMYECKAa ¢
nepuogonM Tp = 2. [losToMy ZOCTATOUHO PAcCMOTPETDH ee Ha
[—m; 7).
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1) Oycrs z € [0;7] Ha 9TOM NPOMEXKYTKE §¥ = COST MONO-
monmo yObiBaeT u UMeeT ob6paTHylo elf ¢yHknyo, TorAe
_ y = arccos(cosz) = x,
npudem arccos(cosz) € [0; %] = E(arccos(cos z)).

le
n-._.._...._....._.

9
7 e x x
¢

2) C npyroi#f cTopoHel, y = cO8T — deTHasd ¢yHKIms,
T.6. co8(—z)=cosz, Toraaecmu —z € [0;7), To z€[—m;0|
T.e. Ha [—m;0] Y= coSZ MONOMONNHO BO3PACTAET, 8 3Ha-
4nT uMeeT o6paTHyio dyHKuMIO Yy = arccos(cosz) = —z,
npuieM —z € [0; 7] = E(arccos(cosz)).

. Ay
T

0 L.
-1 N {%\ x
\\-f-

Utak, Ha [—7;7| MBI DAacCMOTpeNH XApaKTep MOBGICHUA H
rpapHK GYHKIMH ¢y = arccos(cosxT) M yINTHIBAs OCHOBHOM
nepnon Tp = 27 MOXIHO CYBHTb O NHOBEICHMH M rpadEke
$ynknme Ha 100OM IIPOMCXKYTKE.

Tloasonst MTOrH OTMETHMM, YTO Tak Kak arccos(cosz) € [0;],
TO

1) npu x € [2nk; 7 + 2wk] arccos(cosz) = z — 2k

2) npu x € [~7 + 2wk; 2nk] arccos(cosz) = —z + 27k
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y=arccos(cos x)

OyHKUHA HMeeT aHAIUTAYECKHH BHE
y = arccos(cosx} = |z — 2rk}|,

rae 72k — 1) <z <nm(2k+1), k€ Z.

3. PaccmorpuM dyHRumM0 ¥ = arctg(tgx).

Taxk xax y = tgx — yHKUHA HenpepniBHaA, rAe Tp = 7
Ha Beelt YHQIOBOH ocH, TO y = arctg(tgx) — mepuomnyecKas
C OCHOBHBIM TiepHOZioM T = 7, 3HAYHT I HCCACAOBIHUSA
nosefieHns QpyHEKuMA ¥ NOCTpoeHust rpaduka y = arctg(tg x)

T
JOCTATOTHO DPACCMOTPETH (DYHKUHIO Ha —gig ) TPUdeM

no onpezenennio arctg(tgz) € (—%; %) = E(arctg(tg z)).

Iyets z € (—g,%) . Ha stoM npomexyTke y = tge
MOHOTOHHO BO3DACTRET B HMeeT o0paTHy GyHKUHMIO, TOTAA
y = arctg(tg ) = x.
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QO6paTruie TpuronoMerpudeckue ¢byHKOHn n ux rpadukn

oy
Urak na (_5;%) MBI PaCCMOTPENA XaPAKTeP TOBEIEHHUS
H .rpapuk byHKuME y = arctg(tgz) u yYRTHIBAS OCHOBHON
nepuox Ty = 27 MOXKHO OBOPHTH O MOBEJEHUN U rpaduka
GyHKIMN Ha JI060M IPOMEXKYTKE.
[onpoast HTOrM OTMETUM, YTO TAK KAK

7
arctg(tgz) € (-——5,-2-) , TOIpA = € (_§ + 7k — 5 +1rk)
arctg(tgz) = x — k.

y=arcig(ig x)

. Paccmorpum dynxumio y = arcetg(ctgz). Paccykaan anano-

THYHO M Y4uTHIBast, uTo arcctg(ctgz) € (0;7), nonyumm, gro
npu z € (wk;w + k) arcctg(ctgz) =x — wk.

Ay

y =arcetg (ctg x)
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Ipaxmurym 15

1. Buupcanre:
1) arctg(tg 3); 4) a.reeos(cos4);

2) arcsin(sin 2); 5) arccos [sin (—%)] ;

3) %arcsin (sin %) 3 6) arcctg (ctg(—3));
7 — [aresm:z: arcsm( \/1 :1:2)] opu z =0,1;

8} % [2aresin vz — arcsin(2z — 1)] npu = = ?

2. PemnTte ypaBHeHHA:
1} arcsin (sin 8?11') =2z -1,

2} arccos (—2sin2:z:2 +1)=z;

3) arctg

1-
4) arcctg (ctg(4:c" — 10z — 10)) = z? — 3z.

3. Hattmre F(y) (o6macTs mameHeHns DyHKIMM):

1 -1 inz arcsinm ;
)y-; arcs 72 ;

2 arct in 2 ;
arctg x — arcsi T+a2)

(2 arcsin « + arccos (222 ~1));

2} y=

=l|l—' =i|n—*

3) y=

[

2z
4) y= = (2arctgz—arctgl—:?) ;

5) y= :'_31: (2 arccos z — arccos (42° — 32)).
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Pewerue npaxmuxyma 15

1. Biazuncnure:

1)

2)

3)

4)

arctg(tg 3).

Yurem, uro arctg(tge)=z—mk npu — % +rk <z < g+1rk.

w 3
Tak kax 3¢(—§ 5) upa k=090, a3€(2 2)
upu k=1 (cM. rpadux), To arctg(tg3) =[3—=]
arcsin(sin 2}.
Yurem, uto arcsin(sinz) =

x — 2nk, —%+21‘1‘k<2‘:<%+2ﬂ'k

7 —x+ 2k, -g-+21rks.1: %E+2 k
2’2
duk), To arcsin(sin 2) =[x — 2].

1 . ( . 2911')
—arcsin | 8$in— J =
w 5

Tax xax 2 ¢ [—E'E] npy k=0, a 2€ [33_1r] (cm. rpa-

-+ ()-8 (el

arccos(cos 4).

YureM, uro arccos(cosz) =

_Jxz—-2nk, 2k <z < (2k+ 1)k
T\ -z + 20k, (2k— )7 < x < 20k

Tax xak 4 € [0;7] upn £=0, a 4 € {m;2n] (cm. rpaduxk),
To arccos(cosd) = [2r —4].

|k €Z.
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6) arcctg (ctg(-—3)).

Yurem, uro arcctg(ctgz) =x —xk npr nk <z <7+ 7k,
Tak xax —3 & (0;x), a —3 € (—n;0) (cM. rpaduk),
1o arcctg (ctg(—3)) =[=3 + x].

7 - ,:a.rcsm:c arcsin ( \/1 —:1:2)] opz z = 0,1.

a) Ilycrs arcsing = o; sina = z;

T
TaK KakK z > (), T00<a<—ncoso:>0.

2
G)arcsm( [ :1:2)
3111419--—+——\/1—:.-:2
TAK KaK m>0,'r00<ﬁ<12—r.

Paz sina = %, spaauT

1 1
gin 8= §sma+—v;-§V1 ~sinfa= —-2-sinar+?oosa=

—oosﬂ sina+sinﬂ cosa = sin o:+ﬂ 5
RG] 3 N 3/’

arcsin {sin 1:|z+E '-1:|z+E
3/ 3
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O6paTHEe TPHTOHOMETPAYECKMe DYHKIHM H UX rpadhuKn

8) % [2arcsin\/5—a.rcsin(2x — 1)] npu = —

0) Ilycrs sresin(2x—1)=0; sinf=2z—1; wppr=—

Tak Kak arcsin(sinz) =z — 2xk

npa—%+21rk$m~<-.%+2ﬂ'ks 0<f< 2,

3Haqm'0<a+ﬂ<ﬂ' “<o:<1r
3 "2 3 6

T T T W T
Tak Kak (_E’E)C [_E’E] (k—O),Toﬁ—a+§.
Tak kak z = 0,1, To 0 < 0,1 < % {arcsin0,1 = o),

. 1
3nayHT 0 < arcsinQ,l < aresin o = &

. T T 7
0<arcsm0,1+§<2, T.e.0<a+3<2.

% [arcsina:—amcsin §+ ﬁ\/l—z?)jt =

=l ()] ()

OTneT: E [amcsin:c — arcsin (E +—+1- 3:2)] = -1
T 2 2

V2
=

a) Ilyctp arcsin/r=a; sina=+z>0,

T
BHAYUT, C yIeToM ycnoshll, 0 < a < 2

V2
5

2x — 1 < 0, aHauur sinf < 0, T.e. —g < B <.
C gpyro#t croponsl, 2z—1 =2(\/3_:)2—1 =2sin‘q—1=

= —cos2a, T.e. sinf = — cos2a = gin (20,_ g) )
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Torza sin@ = sin (2& - E) , BHEYHT

2
ﬁ=2oc—E
2 T
r 3 ,HO-§<ﬁ<U.
=1r—(2a—§)=?—2a
X <2a-2<0 0<2 <=
Torna 2 2 : 2 .
A x 3r ’ 3 4
—"-i ‘5-—2&<0 ?<2a<2ar
0<a<% r r x
3 ,Hl0<a<-u (0] C{0=],
—w<a<7r 2 4 2
4
anaqn'rﬁ"—-2a—%.

CnenoBarensHo, ﬂ_g [2aresin +/z — arcsin(2z — 1)] =

2 T 2w
== {2x— —_——)==-==1
ﬂ'[ (20: 2)] T 2

Orser: % [2aresin /T — arcsin{2z — 1)} = L npr = =

=S

2. Peumnre ypasHeHus:
1) arcsin (sin 87:“) =2z—1

2—-7 <2+1r

T
— 1 gz\—dl .

DEY): —3

Tak kak arcsin(sinz) =

$2w—1~<..%;

x — 2nk, 2«k—%sxs%+2wk,kez
T —x+ 2%k, %+2ﬁk$£$%+2ﬂk, keZ

S—ﬂe 3‘3_11' i sins—ﬂ —w—s—ﬂ
)4 2 35 , TO arcsin 7 )= =
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T. €. arcsin sins—ﬂ —
o )T
3pa9uT 2T — 1 = —%; = _Nl:- ! € D(Y).
T—m
Otser: ¢ = I
2) arccos (—2sin?2? + 1) = z.

_ LSTET . Jo0gzgw i
b{y)= { -1 =2sin2?2 411’ {—1$m82m2$1’
arccos{cos 2z%) = z; Tak Kak
arccosz =4 &~ 2k, 2k (2k+ 1) k€Z

T\ —z+2nk, k-1 g2k, kEZ
u 0o <7 npu k=0, 10 arccos(cos2z?)=2x2, Torms
z=0 z=0
2% =z :c--l a:=l
20%=x3; { 0€ 2023 m; 2 2 .
0Kz 0222w %
0<z<Ew A 9
1
Otser: {O,E}.
2z

D(Y): =z #£1.

2tg o
IIyers x = tg o, Torna arctg T f = 2(r — 3);

arctg(tg2a) =2(x - 3)6(—-— ) k=0 (cm. rpadnk),

toraa 2a — wk = 2(w — 3); a=1r—3+%k.
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a) Ilyers k& = 2n, toe n € Z. Toraa a=71—-3+rn,
3HAYHUT

& =tga=tg(r —3 +mn) = tg(—3) = —tg3,
Te z=-—tg3 e D(V).
6) Iyers k=2n—1, roe n € Z.
Tomaa:zar—3+1m—g,3ua.‘m'r
T
T=tga=tg (—3 - 5) = —ctg(—3) =ctg3 € D(VY).
Orper: {—-tg3;ctg3).
4) arcctg (ctg (422 — 10z — 10)) = 2% — 3=

YpaBHeA¥e PABHOCHIBHO CHCTEME:
422 — 10z — 10 — vk = 22 — 32
7k <4z -10z - 10 <w + 7k .

{0 <xgt-3z<m

7+ \/169+ 1211'

Torna 322 -T2 —10—nk =0, 1=
z=-1¢(- 1)—4¢(0ﬂ')

a) Mpe k=0 _ 10 /10y .1 .
I:a:-» 3 rp(3 —lge(O,N)

(rme @(k) = 22 - 3z).
dia 0<2?-3z<7x #®-3x—7=0;

SN
. S

3_{“““g+4,; 3+~!g+4n

6) Ipg k=1 322 ~T7x~10—m=0;
7+\/169+121r ¢ (3 V9+4r
2
7— \/169+12?r 3—V9+4r .
= 6 ¢ 7 0
Ouesuano, 4yTo jaa k € N xopHu He nopxoasr ycino-

BHIO I € (—3— §+4ﬂ;0)u(31_3+ 29+4ﬂ)°
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B) Ipu k=-1 3z?—T7z—-104+7=0;
[ _T+VIB—Tm (3, T+O+dn
B 6 ’ 2

- V10 —1o7 _ (3—\/9 +_41r.0) '
6 2

r) Ilpu k=-2 322 —-T7z—104+2x=0;

_7+\/169—241r¢(3 3+1/9+41r

= = ;

—\/169—2411'5!( \/9+4ﬂ'
2

Aunanoruano ans aobuix k < 2|k € Z
{upu k< —4 D <0).

T—4/169— 127 74+ /1691271 1
Orser: { v 5 ; 4 5 ;35}.
3. Haitpgure E(y).
1) -1 a.rc,sin:a:—a,rcsinm__—l__"ﬂ;:g
y=_ 73 -
. i L .
Iycrs arcsing = o —ESaS 5; siha = .
Tora:c—«/l—:c’_sina—\/l—sifa_
Y- R V2 B
_sina—cosa_‘/ism(a—§) —sin( _E)
Y v 4)"
T 1r m 1r T
) T
b

T
4 =
3HAMHT HA LT arcsin | sin { o — T
4’2 4
1
OpH 3TOM p

y=
T T
Hrak, HA [ Z E] y= 0,25.
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n T 3 w m
6) —ESGS—Z;T‘OPE&—Z?TQG—ZQ—E-
Tak kax arcsin(sinz) =
z—2nk npn—%+21rk :::$2+21rk
= '
w—m+2ﬂknpu%+2ﬂk$z % + 27k

3 T T
TO 3HAS, UTO —(—A L & —— & ——
;] 4 =~ 4“\ 2,

ROy M —-:%'.T'—E C —§1'1"—--1

Y 3" 73 2773
3Ha4nT, 270 BTOPOHA ciyyadl mpn k= —1,
Torge arcsin(sinz) =# —z — 27 = —w —x,

r.e. arcsin [sin o — 2 ———+£—§
L€, a-q))=—T-at=-sr-a

Orciona caeayer, uTo

=1 a+§1r+a =1 20:+§1r
V= 4 o 4]

f(o) — pospacratomasn, Torga Ha [—%, —%] :

1 'y 3 1
o= 7 (2(-5) +7) =3
1

T

Fus =2 (2 (—g) +%7r) -

YUMTHIBAA CIaydali a).
Otser: B(y) = [-0,25;0,25]
Ipacdnk gansoli GbyHKIHE HMOCTPUPYET HCCIEAOBAHHE




336

O6paTHble TPMTOHOMETpUYeCKHe (HJYHKLINN U MX rpaduKn

1 ., 2z
2) y=_ 2a.rctga:—a.rcsln1_’”&’2 .
Ilycre arctgx = o, roe a € ( ; g)
z=tga 2 2tga = sin2a;

14+22 1+tgla

arcsin(sin 2a) =

200 — 27k 21rk—g 20 il +2xk (DepBEt# cry4ai)

_ 2
T — 20 %+2wk€2&$-§-1r+21rk (pTOpO#t Cyvah)
a) k=0,
arcsin(sin 2a) =
T T m T
. — <% <~ . S Cag -
_ 2¢x; 2\‘2&\2 _ 2a; 4‘\0!\\4
- T 3 - T 3 ¢
T—20 Eg2a$§w T— 20 Zsaszw
YureMm TOILKO, YTO & < x Torna
T
1. nma [—Z,Z} —(26! 2&)

T
y(a) Ha [Z’E) BO3pacTaomAan JrHelnan byHKus
" 1 n
v\g)=x\t g7 m)=0
T 1 w '
- - 4 —— =
N\z)~7\z "
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w il il

6) npn —3 <as —p e <2a< —7 "1TO BOSMOXHO
TOILKO MpH k& = —1 BO BTOPOM GJIy9ae,
T 3 m

3
——2r< & =T - - & g -
5 2r € 2a & 211' 27 27r 2ax 5

T 3 T
Ho (—w,—E] C [—Ew,—-z-] ,

o T
Torma arcsin(sin 2a) = —2a — T Ha (__. __] s
OTCIONS, CNEAYeT, HTO

Y= ~(2a—(-2a-m) = ~(a+m),
T. €. y(¢) — BO3pacTaIOmAs NHHeHHaA QYHKUM.

T 1 T
Y173 =_}(4'(_"§)+”)“'1
T 1 'y ?
¥\71 '?(4(_Z)+“)_0

r.e. yla)€ (—1;0]. Snaunr E(y) = (-1;1).

I'pacdrk smmocTpupyeT 1I0BeAeHHE ASHHOW DYHKIMH.

3) y= % (2 arcsin z + arccos (22% — 1)) .

s " .
Ilycte arcsinz =a € [—E;-z—] , TOrZa & = sin .
SuaunT 222 — 1 = 2sin® o — 1 = —cos 20y

arccos (2% — 1) = arccos(— cos 2a) = 7 — arecos(cos 2a).
C npyrofi CTOpOHHI,

2a — 27k; 27k € 200 < (2k 4+ L)

arccos(cos 2a) = { —2a + 2rk; (2k - )7 < 200 < 27k
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n .
Taxmx—EgaS_E,m
a)mpu k=0 0g2a<m,
3HAYMT HB, [0; g] arccos(cos 2a) = 2c,
Toraa y(a) = -—:—r- (2a+7-20)=1

(manoManM, yto arccos (2z% — 1) =w—arccos(cos2a) ).

6) Bo Bropom ciiysse ipn k=0 —7 <2 <0,

SHAYKT HE —%; 0] arccos{cos 2a) = —2a,
TOTZA 118 [—E;O} .
2
1 1
yla) = ;(2& +7—(—2a)) = ;(4{! + ), T.e.

_%; 0] BOBDACTAIOIas JHefiHaA DyHKip.

y{a) na {
Yo =¥(0) = 2404 1) = 1;
BMERIEIE
WTak, noABOAA MTOTH, NOLYYHM
Ha [—%; %] E(y) = [-1;1};

Jlels1

I'paduk aemoHCcTpUpyeT NoBeAEIINE AANHON DYRKIHH.

f
T
-1./05
H
3

.
AP
——da
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1 2z
4) y=—| 2arctgz — .
) ¥ 17( arctg z arctgl_mz)

IIyery arctgz =8 € (-—*%;g) , Toraa x = tg g,

2r 2tgﬁ_
1—22  1—tg?p
OrmernM, uto arctg(2f9) = 28 — nk,

roe 20 € (—E +1'1'a's;;E +1rk) .

3Ha9IRT

= tg? .

2 2
Paccmotpum
a) opu k=0 —-g— <2<z,
T W
TOTZS Ha (uz; Z) arctg (tg26) = 28,
T T 1
3HAYAT Ha (_Z’ Z) w{B) = ;(2}3 —28)=0.
6) mpu k=1 %<2ﬁ<g1r,
HO =T <28 <7 (T.K. -—g<ﬁ<g),

n
SHAYHT 0) <2f < m.

TOrZA Ha (%, g) arctg(tg 28) = 26 — .
Orcroma cnepyer, 910
p)=tep-eo-m=1m (13)
vib) =2 = $32)"
T

B) npu k= —1 —%ﬂ<25< —,

T
HO —7 < 20 < @, 3uaunT —7 < 28 < ~5

T
OTcma C'HWGT, YTO HA (—E; —Z)
arctg(28) =28 + =,

n

TOTAA HA —%; -1 yB= -}(25 —{26+1))=-1.
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Toasona urorn, noiysum E(y) = {—1;0;1}.
T'pacprk aemMoHCTpHpYET MOBEAcHWe AaHHOA (yHKL.

§) y= % (arccosz — arccos (42° — 3z)).

Myers arccosz = 3, tae B € [0; 7], Torma x = cos g,
anaunT 423 — 3z = 4cos8® f — 3cos B = cos3S.

Tak kak arccos (cos383) =
_ 38 —2xk; 2rk < 3B < 2xk 4w
- { =38+ 2nk; 2nk -7 <38 < 27k’ o
a) npu k=0 0< 38 <7 B nepeoM ciayuae
(BTOpoit cnydalt k =0 He mogxomuT)
Ha [0; %] arccos(cos 33) = 36,

3]
6) Ilycts k= 1 B epsom cyvae 27 < 39 < 3,

3HAYHUT HA [0 = y(B)= -(3,6 -38)=0.

2
TOrfa Ha | omiT arccos(cos 39) = 33 — 2,

3HBMHT Ha ;ﬂ;ﬂ' arccos(cos 33) = 38 — 2,

SHAMHT HS

w 3
37 y(B) = ;(313 -38+42x)=6.

) TIpu k = 1 Bo BTOpOM ciy4se

Ha [%, ;:rr arccos(38) = —38 + 2=,
7.2 ]

TOTHA HA 33

v(6) = 236~ (-36-+2)) = 2(68 — 2m).
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y(B8) na [g,gﬂ] — Bo3pacTAONIAd JrHeAnas pyHkna.

2N 3/ 2 .\

yumﬁ-y(g?l')—;(ﬁ'gﬂ—zpl)—ﬁ
vy 3 T

yuwu=y(§)=;(6’§—2ﬂ) =0

Iogpoas utorn, notywum E(y) = [0;6).
I'paduk namocTpupyeT fopeAeHme qanHo# GbyHKIHH.

6+---——-

I
(
I
t
}

Y

— i
§ 3«
IIpumeqanne,

el ,
Dl {|4a;3—3:o|g1 ;

-1g€z<1 -1z
43 -3z <1 (x—-1D(2x+1)2<0.
4% — 35 > -1 (e+1)(2x-1)%2320

D(y) = [-1;1], pononHATEABHBIX OrpaHHueHnit HeT.
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Tperuposouras paboma 18

1. Beruncawmre:
1) arcctg(ctg5);
2) arcsin(sin(—3));
3} arccos(cos6);
4) arctg(tg(—4))-

2. PemuTe ypasleHHsI:

1) arcsin (sin l?lﬂ) =3z +1;

2) arccos (cosl—;:*r) =2 —3z;
3) arcctg(ctg(—4))=x+3;

4) arccos(cos(—4)) =2z — 1;
5) arctg(tg8) =3 — 2z;

6) arcctg (ctg (%w)) =3z + 4;

7} arcctg (2 sin®x — sinz) = E;

8) arctg (3cos® 2z +4cos2z) = %:rr;
9) arccos(ctg(2arctgz)) = 0;

10) arctg (222 + z) + arctg (2z° ~7) = %;

2z 2z 3

11) arccosﬂ+arcsin + arct = =
z2 14 z2 T2

1+

12) arctg(2 + cosz) — arctg (2 cog? %) = %;
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13) cos(2arccosz) = arcsin(cos x);
14) sin(2arctgz) - tg(arcetgz) = 1;
15) arccos(4z — 3) = 3 arccos z;

9 52

1 in? =
6) arcsin®x + arccos®z 36
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Pewernue mperiuposounoti pabome 18

1. Beluncaure:

1) arcctg(ctgb) =5 — 7k, rae 7k < 5 < 7 + «wk, |TO BEpHO
mpu k=1; = <5< 2w, suauwr arcctg(ctgh) =[5 —x].

2) arcsin(sin(—3)) =

—3 — 2wk, rpe 27k £ -3 € — + 27k

Ll

7+ 3+ 2nk, r,qe%+21rk$—3$ gﬂ'+2ﬂ'k

Tax kagk —3 € [—1,57r; —g] BEPHO, YTO BOSMOKHG TOIIBKO

BO BTOPOM ciy4ae npu k = 1,
To arcsin(sin(—3))=7+3-2r=[3—x|.

MoskHo He 3anoMunaTh dopMynnsl arc-bpyuKmit.
siny = sin(-3)
T

Hycts y = arcsin(sin(~3)), Torza ¢ = <y<®
2 2
o= B+ 2nk

Tak kak u3 sina =sin # caemyer [a—ﬂ'—ﬁ+21rk ,

y=-3+2nk
0 ;:r=1r+31;|-21rk
—ESHSE
9TO BEPHO TONLKC Anf ¥y =7+ 3+ 2wk npu k= —1;

?

y=3-
TgygToTe | aresin(sin(—3)) = 3 — x|
2 2

6— 27k, rToe2rk <6< (2k+ 1)
—6 + 2nk, tue(2k — D £ 6 £ 2k

Tak kaK 6 € [7;27] Bepmo, YTO BOBMOXKHO TONBKO BO BTO-
poM ciaydae nipi k=1, 3HaunT arccos(cos6)=[—6+ 2x].

3) arccos(cos6) = {



Pemenne Tperapopoynoit paboter 18 345

Moo paccyxaaTh HHaYE,
cosy = cosb
0y

oa=0+2rk
a=-0+2xk’

Iyers y = arccos{cos6), To {

Tak k8K cosa = co8 3, pABHOCHJIBHO [
y=6+2nk
TO y=-—-6427k,
Oy

4YTO BEPHO TONLKO Ajis 4 = —6 + 27k npu k =1,

Te y=—-64+2x
0y

, Torag |arccos(cos6) = —6 + 2x |.

4) arctg(tg(~4)) = —4 — xk, rae —g +2rk € -4 < %+ wk,

4TO BEPHO TOMBKO TIpH k= —1, Torma —4 € [-—1,5; -E] ,
anawr arctg(tg(~4)) =[—4+~x|.

2. Pemure ypapHenun:

1) arcsin (sin };-17) =3z + 1.

11
Tax Kak rad € {1,5m;2,57),

TO 3TO TIepBbii ciry4all mpa k= 1.

arcsin | sin u —..1..1.,1-_2,1.
7)) T ’

3nasmT Jr 4+ 1 = —%ﬂ;

W
-3
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Q6paTHBE TPUrOHOMeTpHYecKue hYHKUMH B HX I'pacduxu

2) arccos (oos %ﬂ) =2 -3z

Tak xak arccos (cos Ni) =

5
15—71r — 2wk, rme 2rk < l;:fr < (@2k+ 1w
—l;l + 2k, tae (2k — L7 < l;i,r <ok
9TO BEPHO BO BTOPOM CNIy4se npu k = 2,

17 17
TO &ICCOS cosE'u' = g’ﬂ"—-4’ﬂ',

TOTA, %fr—41r=2—3:v; x

"
oty
+
218 X

3) arcctg(ctg(—4)) =z + 3.

Tak kax arcctg({ctg{—4)) =—4—7k, tne 7k <—4 <w+wk,
410 Bepno mpH k = —2, 1o arcctg(ctg(—4)) = 2 — 4,

spaaur 2r —4=2+3 [z=2r—T7]

4) arccos(cos(—4)) =2z —1.

Tax kak arccos(cos(—4)) =
_ [ —4—-2xrk, rne 2rk € -4 < (2k+ )7
T 4+ 2nk, rme (2k— 1w € —4 K 27k’

a 9T0 Bepuo npu —4 € [2w; —x] npu k = —1 B nepeom
ciry+ae, To arccos(cos(—4)) = —4 + 2,

Torma —4+2r=2%—1; [z=-T5%7]

MoxHo pemuTs ¥ He MOMHS (BOPMYI A &rc~PyHKIME.

cosy = cos(—4)

MNycrs y = arccos(cos(—4)), Toraa {Ogy <r
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5)

6)

a=3+2rk

Tak kak ecan coso = cos B, TO [a————ﬁ+2ﬂrk'

y=—442xk
3IHAYHNT y=4+2nk ,

0y
YTO BEPHO TOVIBKO 111 ¥y = —4 + 27k npu k= 1;
y=—-442r AN —
{OgyS:rr , Toraa arccos(cos(—4)) = -4 + 2x,

& ypasHeHue npumer sHn —4 + 27 = 23 — 1;

E=—15+7].

arctg(tg 8) = 3 — 2z.

Tax wax arctg(tg8) =8 -k, rae —%+wk$8s %+1rk,

uto Bepho npu k=3 (8 € [2,57; 3,57 ),
o arctg(tg8) =8 — 3w, 3nsanr 8 — Ir =3 — 2z;
[z=—-2,b+1,5m].

arcctg (ctg (1—5111-)) =3z +4.

Tax kak arctg (ctg l1—11') = Eﬂ',

5 5

iy 11 T
e —3 + 7wk £ g’ﬂ'g E+7rk,

4YTO BepHO pn k = 2 (-1-51-11' € [1,5m;2,57]),

11

TO arctg (—E’—w) =5 2,

&=
|
IS

11
IHAYUT —E’—:rr—21r=3:.-:+4; T
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7) arcctg (2sin®z —sinz) = E

Tak kak ¥yIbl paBlbl, TO KOTAITCICHI 3THX YTVIOB PABlH,

T.€. cig (arcctg (2 sin? z — sin :c)) = ctg E;

sinz =1 = g + 2wk
2sin? z—sinz =1; :

sing=—5" | _ (_1)11.4-1% +n

Orser: { % + 2rk; (—1)“"'1% +7n

k,nEZ}.

8) arctg {3cos® 2z + 4cos2z) = %’u’.

C omofi cToponbl, B3HB TANTCHC 06eux YacTell ypanienas
3
nosryunM tg(arctg(3 cos? 2z + 4 cos 2z) = tg —m;

4
cos2r = —1
3cos?2z +4cos2z = —1; 1.

Ho yBobl, 370 cwnbouroe petneiine.
Tex Kak arctga € | ——; = a31r¢ Z.Z), o nanmoe
g 2 1 2 3 4 2 3 2 ¥ !Ill
YPABHCIIHE KOPHEHR 1€ MMeeT.
9) arccos(ctg(2arctgz)) = 0.
ITo onpenencuuio 370 3a4uT, uTo ctg(2arctgz) = 1.

Torma 1; tg(2arctgz)=1;

tg(2 arctg x) -
2tga o 2tglarctgz)
1-tg2a’  1-—tg(arctgz)

1, 22420—-1=0; 3o=-1+/1+71;

TaK Kak tg2a =

2z _
1—22

12 =12 \/§-|
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10) arctg (2¢% + ) + arctg (22% ~ z) = %

tg (arctg (222 + z) + arctg (22% - 2)) = tg %
2tgo
1-tgla’
tg (arctg (222 + 7)) + tg (arctg (22 —2)) .
1— tg(arctg (222 + z)) - tg (arctg (222 —z)
2% +r+22%—=x _ 1 42® 1
1-(2224+2) (222 —x) ~ ° 1-4dg2422

Tak kak tg2a =

444 322 -1 =0, [

2 1
T="3
Otgert: _11
. 53 ("
1—22 2 2% 3
11 —_— 1 R = —,
)arccos1+m2+arcsm1+m2+arctg1_x2 3

1—22 1-tg?a
a) Ilyers o = tga, Torms 177 = T+l

2z 2tg o

1+a22 1+tgla =sin2a;
2z 2tgo

1-22 1—-tgla =tg2a

BuagnT

arccos(cos 2) + arcsin(sin 2c) + arctg(tg? o) = gﬂ'
OZtHH M3 BO3MOXHBIX BEPUAHTOB.

arccos{cos(2a)) = 2
arcsin(sin(2a)) = 2o |,
arctg(tg(2a)) = 2o

mr,na2a+2a+2cr=%1r;a=%,

3HAYAT tg% =g=1,
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12)

13)

6) MoxKHO DOKA34TH, YTO
1—g2 .
arccos ———5 = arcsin ———s

= arct 2 TOT,
14z - g »

1 2’
. _T, 2x —1
1422 2" 1422 7

22 -2041=0; z=1.

Ho paumanue! z=1¢ D(y) —

arctg(2 + cosz) — arctg (2 cos? %) = g

tg(arctg(2 + cosz) — arctg(l + cosz)) = tg %;

_ tga-tgf \
(-0 - 2E5755)

tg(arctg(2 + cos ) — tglarctg(l + cos)) e
1+ tg(arctg(2 + cosx)) - tg(arctg(l + cos z)) Sy
24+ cosz—1—cosx =1
1+(2+cosz)- (1 +cosz)
1
1+cos?z+3cosz+2
cos?x +3cosz+3=1; coslz+3cosz+2=0

cost = —1
: :
[cosx=—2¢[-—1;1] z=n+2rk| keZ

cos(2 arccos ¢) = arcsin(cos ).

L;

Tak kaK cos2a = 2cos® @ — 1,
1O cos(2arccos ) = 2 cos?(arccosz) — 1 = 222 — 1.

. 7
Tak kaK arcsin a + arccosa = 7
. 'u-
ro arcsin(cos ) = 7~ arccos(cos z),
. . 'u-
arcsin(cos ¢) = 7~ arccos(cosz) = 5%

z—2wk; 2rk v < 2k +1)m

arccos(cos x) = { —x+2nk; (2k— VxS 5 < 27k
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a) Ipu k=0 0K (nepsbiit cnyyalt), no —1<x <1
(yenopEe CymecTBOBAHHA 8Iccos e ), 3Haunt Ha [0; 1]
arccos(cosz) =,

'roma23:2—1=g—x; 422 + 22 -2 — 7 =0;

—l:l:\/1+8+4ﬂ' —1:I:\/9+41r

z12 =
\/ 4 \/ 4
o VI gy, VOFATL i),
6) Bo Bropom ciyuse npi k=0 —-w <z <0,
T.e. Ha [—1;0] arccos(cosz) = —=z,
o T
SHAYNUT 2 —z=§+x;
422 20 —-2—mw =0 xl,g=1i—-—— '3+4ﬂ-;
1+\/9+41r 1—+/5+4r
¢ [-1;0); TE[—I;O].

Orser: {\/9+:1r—1;1—\/49+47r}.

14) sin{2arctgx) - tglarcctgz) = 1.

Tax Kak sin 2e¢ = 1_2:%,

10 sin(2 arctgz) = 1 itfg(:‘(ma:ft:)z) =1 imxz’

Torga tg(arctg x) = m = -31; 7 -?-xmz % = 1.;
1+z=2 [: : 1_1
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15) arccos(4x — 3) = 3arccos z.

cos(arccos(4z — 3)) = cos(3arccosz); 4z —3 = 41° - 3x;
* (cos3a=4costa—3cosa); 4a® -7z +3=0.

_41:3 - Tz+3|z-1
4x8 — 42 47?2 + 42— 3

4z - Tz

T422— 4
—3z+43
T —3z+3

=211
2+ yITT2 _ —24 |®= gL

T2 = 4 4 ? o l .
2
Oreer: {0,5;1}.
2
16) arcsin®gz + arccos? z = 53i6
. T
Tak kak arcsinz + arccosx = 7
10 ( X — arccosz i + arccos® z = 5r?,
2 T 36
o 2 o Sm2
7T — T arccos T + arccos” x + arccos“ r = 36-;

72 arccos? ¢ — 367 arccosz + 42 = 0;
18 arccos? z ~ 9 arccos & + w2 = 0;

=T [z=1
arccosz~§. =3
; .
arccos z = — xz%_:i

)~
ofg

omes {3,921,
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Hpaxmuxym 16
1. Pemmnre nepaBeHcTEA:
1
1) cosz > 35

V3

2) cosx > ———;

3) cos2z < ﬁ;

4) cos (2a:+%) < —ﬁ;

5) sin3z > é;
. T
8) sin (2:z:+ §) > —= Ha [0;7);

7 sin2a:<§;
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2. Pemure HepaBeIcTBS.
™
E 3
™
§ H

3) arcsin2z > arccos;

1) arctgx >

2) arccosz <

4) arccos(8z2 — 5x) < 2 arccos x;
5) arcctgx < arccos 2z;

6) 2arctgzx > arcsinz.



Peirenne mpakTukyMa 16 355

Pewiernue npaxmuxyma 16

1. Peiunre HEpaBeHCTBA:

1) cosz > 1

2)

2

—arccos%+21rk <X < arccos%+27rk;

—%+21rk<m< %+21rk.

Oteer: T € (—E + 2xk; LS 21rk) vk € Z.

3 3
V3

cosT > ——.
2

2

Tax kak arccos(—m) = & — arccosm, TO

— arccos (—ﬁ) + 27k < & < arccos (— Jﬁ) + 27k,

—(ﬂ‘—%) +21rk<z<1r—%+21rk.
b b
Otper: ¢ € (_—6— +21rk;? +21rk) Yk € Z.
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3) cos2z < —2

4)

V2 jsinx
2 Arccos (JE)

éﬂﬁ X
“aArccos (%)

arcoosg +2ﬂk<2m<21r—arocos% + 2xk;

33:—+2'.rrli:<2w<2'.'r--%+2?rk.

OTeer: z € (E +ﬂ'k;7—ﬂ-|-1'l'k) Yk € Z.

8 8
Asinx
7 V3
cos (2m+ E) <_T' 1
3
coSX
arccos (— g) +2rk < 2w+% < 27 —arccos (— _\?) +2nk.

(\/5) w  bm
Tak KaK Arccos — =1r—g=—

6?
TO — aIccos —-\/_—:E -
217 86’

o 5T
— < a < ——— — JI0¥Kb, 3HAYNT

6 6

5% 5 57 w 5w
kil 4oy 2 2 _ .
5 << 6+ I 6+21rk<2:c+6<21r 6+21rk,
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2
T ik <2 <m+2rk; =~ +7k<z< = +7k.

3 3 2
Otrser: {(%+ﬂ‘k;%+ﬂ‘k) |k€Z}.
V2

5) sin3x > -

mn£+2wk<3x<ﬂ—amsinﬁ+2wk;

2 2
g 27 3 27
ﬂ+?k<m<m+-§—k.
Omer: { [+ Xk kez
) 12 374 3 )

. T 1 )
6) sm(2:.-:+§) > -5 ua [0;7).

1 ,
arcsin (—5) + 27k < 22 + g < ¥ — arcsgin (—%) + 2rk.

Tax kak arcsin{—m) = — arcsinm, 1o

v T
T <T+ =

s
—'6+2?rk<23:+3 5

+ 27k;
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—%+1rk<:c<5—ﬂ+1rk.

)

—%+2«.~rk<2:c<5—6ﬂ—+2wk; 5z

12
Yures, uro z € [0;7].

o 3
OrBet: [0, ﬁ) U (T,ﬂ] .

. V3
sin 2z < 9" n—-arcsin(—‘?-)
A

»

J

. {3 . V3
T — arcsin T <C!<&TCSIIIT— JOKD.

Torna

T — arcsin (?) —r<ax< arcsin?;

V3 V3

2ark—1r—arcsin? <2:c<arcsin?+21rk;

—4?“+21rk<2a:<%+21rk.

Orser: {(_2?17 +1rk;%+1rk) |kEZ}.
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9)

3r

T T
=t e B .
4+2k < 3z—- 3 S 4+2ﬂ'k,
5r 51r 2r T 27
- k<< —+—F.
T3 H2mk <82 < o 2wk —go 4 TS s < gt ok
Orser: —§£+-2£k—+—k |keZy.

36 3 3

w0jOch

r ] TAHISHCON
tg(2a:+—)>1.

3
T T
§+’ﬂ'k>2a:+§
T T
§+?Tk>2$+§
T w
o — ?...
12+2k>a:
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10) tg(20-7) <~vim [-5 2

arctg (—v/3) + 7k > 23:—% > —g + k.

Tak kak arctg(—m) = — arctgm,

" T "
_§+ﬂ'k>2m—§>—§+ﬂ'k}

"%+ﬂk>2$>—g+ﬂ'k; —f—2+%k>$>—%+%k;
Hoxe[—ﬁ;ﬂl.
8 8
s s T
a) 5 <3<

® > 3, Torna -£<—£<_§<_i.
TR TS TE T TR I

6)5_ﬂ<7_ﬂ<n_ﬂ. 12)7_?[’)2_1)51{
6 8 12’ 8 8 8 6
A _ & % St Sm__
[i] 12 3 12 6 12

R V0000000 R

3 T 5w 57 5
Orser: [—5, _E) U (5, E) U (F,2§] .

&)
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- V3 Asinx
11) ctg (2:1:— —) > —— . Oc
4 N ":?' Ro'?anrencon
3 ®
OB X
7
arcctg (-—?) + 7k > 20 — % > nk.
Tax Kok arcctg(—m) = 7 — arcctgm,
T — arcctg ({é) +7rk>2m—%>1rk;
T k> 2T Tk ol Tk>e> 4+ ok
4 3 24 2 8 27

T w, 1l =
Orper: {(§+§k,§+§k) IkEZ}.

12) ctg (32‘: + %) £ 43,

s > arcctg V3 + wk;
5T
376

2n T 0w

Oreer: {[—-ﬁ+3k - k) ]kez}.

T+ 7wk >3z +

‘-'ll‘.-o

+ wk; 2?“+7rk>3m2—%+7rk;
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13) cos(asin (z—%)) <_§' \ jsinx

cosx

5%+21rk<3sin(a:-g) < — + 27k;

5 2w . T r 2x
E+?k<sm( _E)<_+_k'
a) k=-—1;

5—"'1-—2—1|l-<sin :z:—E <7—ﬂ—2—ﬂ'
18 3 6 18 3’

—E < sin -z < —-5-?{' o
18 6 18’

Tr 5 . n om
——<=1,a T >=1,3HaunT8in [z — = | <

arcsin _or = — arcsin oy,
18 18/’

arcsinﬁ—ﬂ+21m<m~—-£ <'-a.rcsin§-?-[ + 27n;
18 6 18 ’
br  Om

. T )
arcsmﬁ——é—+21m<x< E——-a.rcsmig+2ﬂ'n|n€z.
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363
6) k=0;
ox <sin(z- =)< I
18 6 18’ cinx
7—ﬂ>1,a—ﬂ<1,TOI‘}I& 5n
18 18 5 18 5
—aresin2® arcain 2%
sin {2z — = >z; raresitiyg Mt " 18
6 18
' ol
cos x

w—arcsiniE +2rp>a— s aa.rcsinE + 27rp;
18 6 18 !
T ., b T . om
5 —arasmﬁ +2mp > x > 8 +arcsmi-§ + 2mp.
IIpw ocTanbubIx 3HAYennsx &k € Z pemeHus ner.
Otser:
(a.rcsin % — —5(—?- + 21rn;% — arcsin ?N—s + 21m) ;

T . 5w " . 5w
A +a.rc:5m1—8 +21rp,—6- —a,rcsml—s +21r;p)|n,p€Z}.

1 jsinx
14) sin (cos (:r + %)) > -5

arcsin —1 = a.rcsinl——g- 2
2/ 2

%r+21rk>cos (a:+% >—%+21Tk|k€z.
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IIpu k=0 7%r>cos(..'=:+£)>—£,

4 6
. Tr T T T

Iio?? lLa-1l< B < 1, Torna cos (:t:+ Z) > ary
arccos [ —~ | = 7 — arccos —;

6/ 6’

T m

— arccos [ —— ) = arccos = — 7, 3HaYNT

( 5) 6

Yl T m
1r-—a,rccos—6—+21m>a:+z >arccos§—7r+21m;
3 T T 5
T —arccos—g +2::rn >z > a.rccos—é- - T+21m.
ASInx

T—Arccosx

6

cosx

IIpn apyrux k € Z pemennsi HeT.
OTeeT:

T o 3w n
{(arccos rimivy + 27n; - —arccos ¢ + 21rn)|n € Z}.

2. Pemnre nepapencrsa:
1) arctgz > %.
TR

y=arctgz T; D(y)=(-o0;j00); E(y)= (~§-; 5) ;
y=tgx T, Torma tg (arctgx) > tg 76_r; T > -—?

VE]
Orper; (?, oo) .
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2} arccosz <

3)

r
3
¥ =arccosz |

cos (arccos ) > cos

1}

1
QOrger: (5, 1] .

arcsin 2z > arccos .
y =arcsin2z;  D(y) = [_E;E]; E(n)= [—
D(y2) = [-1;1];

2 = arccos;

§;

D(y) = [-1;1];

:t:>1
2 .
-1<€xz<1

11

E(y) = [0;7];

E(yz) = {05 7).

HepaBeHCTBO, BOBMOMKHO, BLINIONHAETCS TOJLKO
npu x € D(H), rne D(H} = D(31) N D(ya).

Torna E{y1) N E(y2) = [0
T.¢. ecnu arcsin 2z € [O; 2] C [0; ],
TOrNA T € [0; %] ¢ yuerom D(H) = [—

SHAMHT Arccose € Tz arccos( = z
3'2 9

™
g I
2

o

Ha [0;3;—] y=gsinz T,

3HaunT 8in (arcsin 2z) > sin (arccosz);
1

2¢ > V1 —x2

{0@3&%

[N

0<z$%

422 > 1 — 2?2

.
1

1

11
2'2]"

1
; Arccos —

2

T A
53)

il
3 )"
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4) arccos(8z% — bz) < 2arccos z.

~y=cosz | na {0;7], Torna
cos (arccos(8z% — 5z)) > cos (2arceos z) ;

2 _
822 — 5z > 2z° — 1 6m2 52 +1>0
1< 82 —Br<l: 8z ~6x-1<0 .
_12 <1 = 822 -5z +120 (Vz)'
STS ~1€z<1

82 —9z—-1=0; z12= 5:I:\/_.

[ 08 \jm,

5=
) \\\\\\V
1

-1 1
AN -
&-ﬁﬁ;)u(15+J_

sy

Orser: [ 16 '3 2 16

5) arcctg e < arccos 2z.

11
D(y) = [_5;5]; y=ctgz | ua (0;%);

ctg (arcctg ) > ctg (arccos 2x) ;

2z
T > —e—— (cM. T8GN. Ha cTp. 301).
\/1-—4m§( _T? ) 11
"’E("ﬁ)
w(Vl—&ﬁ—2)>0 S e>0
oA+l VI 4?2 >2
21 . ! (<0 !
zE |- Vv1-—4zZ <2
2°2 4 11
_\“’E(_E’E)
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[ r:.,"E —ll [
) 33 z>0 3 g
x>0 z? < —=
[1—422 >4 0l
(<0 ; :cf 1
1-4z%>0 —z<w<y _1
{1-4a2<4 2 3 2 2<x<0
e (L1 #>3
B 2?2 =
Orper: —1'0
- 2’ .
6) 2arctgz > arcsinz.
=sing T na S
Y= b 2!2 3
gin (2 arctg ) > sin (arcsinz) ;
2tg (arctg x) ‘ 2tga
1 + tg? (arctg ) , mxm31n2a=w;
1<z <1 &
2z z(l + 22— 2)
> ——
1+22°7%; 1+z2 <0;
-1<z<1 -1€z51
z(z+ 1)z —-1) <0
-1g€zg1 ’
-}/\0 1/_‘
wd S (o).
oo
x

Orser: (0;1).
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Tpenuposourar paboma 19
1. DBeiumcnure:

1) la.rcsin cos33—ﬂ ;
3 5 )’

2) cos (2arctg2) — sin (4arctg3);
. 1 1 15) .
3) sin (2 arctg §) g (5 arcsin ﬁ) ;
2 3 4
4) - [arctg (_Z) + arctg (_E)] ;
. 9|1 .4
5) sin g arcsin & — 2arctg(—2)| ;
6) sin? [arctg% — arctg (—-%)] ;
T 1 2 r 1 2
N7 [tg (—4— + 5 arccos ;‘;) +tg (-—I — 5 arccos ?)] ;
8) 3 a.l‘csinE +a.rcsin1—3 ;
T 14 14}’

1 . .
9) p (a,rcsmm — arcsin T) npu x > 0;

1 2
10y = R
0) - (2 arctg x + arcsin T+ 22
2. Pemnre ypaBHeHHA:

1) arcctg7 + arcsinz =

.
)

N

2) arccosx + arccos2x = 1:;:;

3) arccosz = 2arccos (zv/3} ;
4) arcctg(z — 1} + arcctgz + arcctg(x + 1} = arcctg 3x;
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5) 2arocos§ = arccos(3 — z);

6} 2arcsing = arccos (23\/1 —F) ;
7) arcsinz = arccos v'1 — x%;

8) tg(barctgz) = ctg (Sarctgz).

3. Haiipmre E(y) (obnacts n3meHenus: GyHRIHN):
1) y= % (2arccosz — arccos (222 — 1)) ;
2 1-—z?
) y=— - —= .
)y - (2arctgx arccos1+x2),

2z + V1 — 4z2
—-—————-———————-ﬂ .

H =

3 y= (arcsin% — arcsin
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Pewernue mpenuposounoti pabomut 19

1. Brrauciure:

1 . 33n _ T ) 337 T
1) — arcsin (003 T) = (—-—2- £ aresin ( T) < 5)

2) cos(2arctg2) — sin(4darctg3).

a) Iycte arctg2=a; tga=2;
_ l-tgzo:_ 1-4 3
T 1+tg?a’ 1+4 5
6) Ilycrs arctg3=06; tgf=3;

sin 403 = 2sin 28 - cos 2;

cos 2o

. 2tg 8 . 2-3 3
sm2[3= m; Sln2ﬁ=1+32=g;
_1-tg?p 1-3% 4
00326—@, COS2ﬂ—1+32— 5,
3 4 24
ndd=2.-—-+{ —— | = ——,
sndf=2-7-{~3 %

B) cos(2arctg2) — sin (4arctg3) =

3 24 24 — 15 9
=-z- (*55) = 35— = 55 =036

. 1 1 .
3) sin (2 arctg E) - tg (-2— arcsin -ﬁ) .

. 1 2tg (a.rctg %) 2. % 4
a) sin (2arctg§) = . = T=F
1+ tg (arcth) 1+3
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1
6) l'ch'rbarcsin—5=a; sinag = —; « € | yerBepTH;

1 3 12

17 T
tg—l_ﬂo COS ¢y = 1_ E 2—20
83~ Tsina ° = 7} ~ 17

1 8
a_ 717 _3
®2Tm "%
17
1 1 15
B) sin 2arctg§)‘t (§ mﬁ)
4 3 12
55 25 A8
4) — [arctg (—%)+arctg (——)]
a) Iycrs arctg (—%) = tga=—§-.
4 4
6) Hycrs arctg (—g) =8 tgb=-3
_ tga+tgh |
3 4 25
B —z+(—§) T %

Snaunr tg{a+ 5) He onpenenen, T.e. a+ = % HITH

a+ﬁ=—;

Ho--g—<a<0u-—%<ﬁ<0,3uaqn-rno,11xo,unw

TONBLKO a+ﬁ=—%.

3 o) o)

2w
|
[T
S’
1l
N
(=
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1
5) sin? [5 a.rcsing- - 2arctg(--2)] .
. . 4
[Iyers arcsin F=a sina =
arctg(—2) = 8; tgf= -2 —5 <B<0

U‘Irh

T
0<a<§;

in & —sin® 00828 — sin26 - cos %
sm(§—2ﬁ) -sm2 co323 —gin 28 cosz.

a) sin-g—=1/1_$; cosa = V1 —sin? o

40\* 3 s
COsQx = 1—(5) —g (0<O€<§),

IS

suaqn'rsing— l_g—-@'
2 2 ~ 5’
1+3
s | iTE 26
2 2 5
ea  2tgB8 L 2:(=2) 4
6) sm2ﬁ~——1+tg2ﬁ, sm2ﬁ— oy A
_1-tg?B 4__§
cos 2 = 1+t 2;6' 2‘3_ 1+4 5
4y 2v5 6
van(5-2) -5 () - () - %

r) sin? [;arcsmg—2arctg( 2)] = ( 3 ) [0.2].

1 1
+ O I -
6) sin [arctg 5 arctg ( 3)] .

1 1 o
IIycTb arctg§=cc; tga=§; O<acx oY

1 T
arctg( ) B; tgﬁ=—§; —§<ﬁ<0;

sin(a — 8) =sina-cosf —sin 8 - cos a.
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a) sineg = ————m——: < a<- Z. sina > 0
) :I:\/1+tgcc 2’ ’
1
l+(§)
-—%<ﬁ<0; sing < 0
1
. —3 V10
singd= ==~
14 (-3
3
6) cosf = L T cB<0; cosp >0
+/1+tg28 2 ’ ’
1
cosf = _3V10,

\/1+(—§)2 T 10

0<a<£; cosax>0; cosa= ! =2‘/§.
2 172 5
()
. \/_3\/_ V10 2v5
Penle=-f=F "5 \"n )5 T
VB i _ v
“80 T 100 2

r) sin’ [arctg 5= arctg (-—-—

[k
T)T[tg(4+2arccos ) +tg
2 2 7
Hyc*x'barcoos?—a, Co80 = 33 0<a<§,

l—tg%-tgg - 1+tg§

_+_

™ oo g +igs —1+tgd
®\71%32)”
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o 1—cosa

3) tg2 “sina
sina = /1 - cos? ”1[ - - ——(sma>0)
& 177V
83 = 3«/5 -3

6) t 71r+a)_"1+f v6-3 _
\T7E) T8 T Vs

_(v5-9)" _ 14-6/5_ 7-3V5

5—9 4 - 2
5 t (7?1’ a) tgﬁ —tg% _
t\7T 72 1+tgF-tg§

~1-tg3 _ 1+tg3
1-tg3 g——l

5
Yurem, uT0 tg-%|E = —, TOrNIa

3

tg(’?_ﬂ_g)_ 1+8 3445

£73)7 T2 3B
B+v5)?  7+3v5
= TEIE,

w 1 2 ™ 1 2
tg T+§arccos? + g T—Earccos? =

7-3vVE T+3/5
=== ~—g -~*

r) T[tg Z?-r-+larccosg) + tg (ZE-larccosg-)] =

4 2 7 4 2
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8) 3 a.rce.inl—l+a.rce.inE
m 14 14/°

I intr =0 sina=—r 0<a<o;
a) yetb arcsin == = o sma—M; 5

i 13— . 3 —1_3.0 E
arcsm1—4—ﬁ, smﬁ—m, 0<ﬂ<2.

6) sin{a+ B) =sina-cosfB +sinB-cosa;

11\? 5/3 %
cosox = 1_(E) =13 0<Ct<-é-,

13\¢ 33 T

COSﬁ— 1_(1_4) —_14, O<ﬂ<§,
. 11 3v/3 13 5v/3 98/3 V3
Tor',n;asm(a+ﬂ)=_14. 1 +_14. 7 = 1 — -

\/§ 2r

Ecan sin(a+ﬂ)=—2-,1'oa+ﬁ= g um o+ = —,
HO TaK KAK

V2

T
sinoe=— > —,T.€. X> —, K
14 2’ 4’

] 13 V2 7
smﬁ—-—l—4> T,T.e. B> Z,Too:+ﬁ>-—.
27

I’I'ra,x,cx+ﬁ=?.

B)E a,rcsinl—1+t’u‘cssinE _§,___[.—_2]
™ 14 ) « 3

1
9) — | arcsinz — arcgin ————— | npu = > 0.
)ﬂ( 7 ) p

a) Ilycre arcsinz = a; sina =z; Tmak xkak z > 0, To

T
0<C!-..<.\E.

cosa=+y1—sin?q; cosa>0, Tak KaK

zo>0.

[
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O6paTHbie TPHroHOMCTpRUeCKHe (HhyHKOMN H HX pachHKH

6)

Hycrbarcsin—x_ 1_$2=ﬁ° sinﬁ=m———~“ 1-
V2 ’ vz

YUHuTRIBAS npeaployunine 05031'13-‘10111‘13, VLYY HM

sina—+1—sina _ sina—cosa _

n = Vi

=\/§sin(a—g) ...sm( ﬂ.)

V2 “77
Torma cosB = /1 — sin? B = cos (a_%)1

¥
'raKKa.K--—2—§46<2,Tocosﬁ ,

T. e, cos(a—%) = 0.

sin{oe — B) = sinc - cosf — coscr - sin § =

. L W R
—sm(a—a+z)—sm4 X
r
4

a—f0=
TOrs, 3 °
3=
1. Tlposepum: & — f = —, suawr o = =+,
3 T 3 T
T, & 0<T+ﬁ~<\'2", —T<ﬁ$—z.
Cnenosare/nlio. _3_?r<3-rmin—x_ 1- <—E
‘n L 4 \/§ - 4.

. T
YuurniBas, 4T0 ¥ = sinz Ha —3’ 3| BospacTe-
Io1ias, MOy 9MM

. ( . a:—Vl—:cE) ) ﬂ')
sin | arcsin ———p— £ sin ) ;

~v1—a:§< V2

v <7
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Otciona caeayer, 410  — V1 — 22 € —1;
z+1<V1=2% rakkak >0, TO
(z+1)° g1 —2%

2z{(z+1) € 0;

.
-
X

-1 o
Ho [-1;0] & (0;00), sHAYMT O — B = Tﬂ He nox-
XOAMT.
T
2. o —f= e Paccysaasi amaiorayiio, Moy $am
z—1<vI—2% uomo D(y) O<zg1
Suaaur & — 1 € 0 Beersa, T.e. V1—z2 2 x—1

T
BCETAA, & SHAYHT ¢ — 8 = i HCTHHA.

Torpa, y#reBat, 410 % . % = 0,25, mosnyunM
% (arcsina:—a.rcsin z;rla:i-) = mpa ¢ > 0.

10) —:; (23.rctga:+ arcsin 1 ixa;?) apu z < —1.

a) Ilycre arctgr =a; tga =ux.
Tak kak £ < —1 w0 y=1tgx Ha (—E'E) BO3DACTA~

2’2
T i) i)
omada, To tga < tg 1) = —1; -3 <a< _Z;
- < 20 < —%.
. 2z . 2x
6) [ycts a.rcsmm =f, e sinf= T2
Ho x < —1, 3naumT 2z < 0 H B CHJIy BO3BPACTAHHASN
! 1+ 22 Iy Bosp :
y=sinz Ha [—%,%] sinB < sin0, T.e. —%sﬂ<0.
2z 2tgo

= gin 2¢cv.

B) Tak kak tgo ==, TO 522 =1+tg2a
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OfpaTHBHE TPArOHOMCTPHUYECKHC DYHKUMA B BX TpachnKy

2z L,
T2 = 2&tarcsin (sin 2a) .
YumTeiBas, 9ro arcsin (sinz) =

r) 2arctgz + arcsin

x — 2nk, —§+2ﬂ'k Lz < E + 2nk

T —x+ 27k, +21rk T < 32 + 27k

"7 <20 < —g—, 11aM NOAXOIMT TOJMLKO BTOPOH CJI1y-
vali ipn k= —1, Te. arcsin(sing) =7 —a —27.
CrnenpBaTeNblIo, B KAHIIOM CIY4Hae

arcsin {sin 2a) = —n — 2ax, Te€.

23rctg:c+arcsin£2 =20 -7 —2a=—
I4+x

1 . 2z 1
Torna = (2arctga: <+ arcsin l—m) =7 (~m) =
npu x < -1,

Jis BLIYUCHENHS MOXHO MCMOJIL30BATH IPOM3BOAHYIO.
HelficTBUTENBIIO, TAK KaK

1 1
r— SRV
(arctg z) ik {(arcsin x) i TO
2$ !
V== (2&rctg:c+arcsml+$2) =
_f2 1 21+2%)—2x-2z |
7| 1+a2 2z \2 (1 + z2)?
1_(1+z5)

1 2 1+ 22 2(1-a?)
- T 1 +.’B J(l +$2) (%)2 (1 +$2)2 =

1 2 2(1 - 2%)
T 1+:::2+|1—:::2|(1+a:2) ’

uo x < —1, rorua |1 —:c2| == (1 -—332).
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_1/ 2 2
v T2 T3 21+2°} =0, e y=const.
Bmﬁepem Anst ynoberse T = —+/3 < —1;
1
y(—/@=;(2arctg(—-1/§)+armjn(

2£)-
1+3
Ao

2. Penrwre ypaBHEeHHAS:

1) arcctg7 + arcsing =

)

7
: arcsin ¢ = 1~ arcctg 7;
7

mm0<aroctg7<%,m0>—arctg7>—%. (+Z)

T T I o T
TTonyuynm 1 > Z—arctg'? > -1 HO (_Z’ Z) C {_5, 5] s

T T

T.e. — —arctg? € |——;—|, & 3HAMHUT He BRIXOAHT W3
4 2°2

obnacTH H3MEHEeRHA Y = arcsin m.

Torge. sin (arcsinz) = sin (% — arcctg 7) ;
sin{arcsinz) = .

Berancnam sin (% — arcetg 7) =

=sin%cos(arcctg7) -cos%-sin(arcctg?).

Hamnommun:

ctg o . 1
COS X = —==——==; BN =

+/1+ctgla’ ++/1+ctgla’

arcctg7 € (0; g—) , e sinae >0, cosa>0.

ctg (arcetg7) 7
cos(arcctg ) = —— —m— —m— = ——— =
( 87) = 1+ ctg? (arcctg? V1472

_ B0 TV2

50 10
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sin (arcctg 7) = _-._.__..______—__..._-..1_ = ‘/§
/1 + ctg? (arcetg 7)
Buasar sin { = — arcctg 7 —i-i—i.i——
1 & 2 10 2 10
7 1
—-—E—E—OG T.¢, £ =0,6.
Orper: 2 = 0,6.
™
2) arccosz + arccos 2z = 3

™
arccos 2x = "3" ~“ arccosx, Toraa

cos (arccos 2z) =
=cos§-cos(arccosx)+sing--sin(arccosx);
1
2m=§-x+§-(\/1—m2); (cM. Tabn. ma crp. 301)
2 2
o=l
92=301-2 a2=1 2 1
4 4 ; :B:_l; z=3.
20 2
=0
TIpoBepum
1 1
I'Ipn..~:=§ arccos§+arccosl——,
E+l.’.)—£' T =T _ heruna
3 3’ 3
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3) arccosz = 2arccos (zv3).

& =2 (cos® (arccos (zv3))) — 1;
z=2(zv3)’ -1,

z= 1
62—z —~1=0; 2.
.."':"—"'—g
TIpoBepnm.
1 V3.
a):.-:—é, arcoosE—Zarcco DX
E-—2 E~~1-1n::'1‘nna,.
3 6
1 V3
6):.-:-—5, a.rocos(—g)z ar (.._.),
w—arccos—=2(7r—arcoos—)—non<b,mxm
1
T~ arccos x <@

1
Oteer: = = 7

IIpumeuanne. Bolpochl paBROCHILHOCTH MPeobpa3oBa-
it 7151 ypaBHEHRMN, COAEPIKALINX 8rc-DYHKIMA, JOBOIb-
HO TPYZHH], IOITOMY OpAMad Hposepka ObipaeT Gonee s¢-
dexkTHBHON H MpocTof,
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4) arcctg(z - 1) + arcctg z + arcctg(z + 1) = arcctg 3z.
. arcetg(z — 1) + arcctg(z + 1) = arcctg 3z — arcctg z;

L kB e o .

E ctga-ctgf— 1 sin(a + 5} # 01
Ectg(a+ﬁ)———-——ctga+ctgﬁ npa :ﬁg:g :
ettt o=l el Nl 0 i
H g ctga-cigf+1 sin(a 53)#

Ectg(a B = ctgf—ctge T :}mn:; : 0 E

ctEfarcctg(:c ~ 1)+ arcctg(z + 1)) =
= ctg (arcctg 3x — arcctg x) ;
ctg (arcctg(z — 1)) - ctg (arcctg(z + 1)) =1
ctg (arcctg(e — 1)) + ctg (arcetg(z + 1))
_ ctg (arcctg 3z) - ctg (arcctgz) + 1
T ctg (arcctg z) — ctg (arcetg 3z)
(z-Dz+1)~1_3z-z+1 -2 322+1

TOTAA

z-1+z+1  z-3z ' 22 -2z
1
z#0 . m#Ol‘ =3
322 +1+2%2~-2=0" |at=-" _ 1
1 -’L‘--—§
Iporepka
1
a) z=g:
27 1 3 3
arcctg (_5) + a.rocth + a.rcctg§ = arcctg §;
7 — arcch 1+aroct l+arcct §—a.rcct: §
3
T + arcctg — 3 —arcctgg — JIOXb,
1
6) t=—=:
) &=—5

3 1 1 3
arcctg 3 +arcctg 3 +a.rcctg§=arcctg -

2
3 3
T + arcctg (_5) = arcctg (——E) — JIOXB.

QOreer: .
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5) 2arooos-;~ = arccos(3 — z).

Cos (23-1“3008 g) = cos (arccos(3 — z));

2oasg(aroca52'—r)—1=3—x;

2
T 1
2(5)_4=3““ §f+m*4=m

22+ 2x—-8=0 [m=—4

=2

z T2
- > —
Pacemorpum D(V): 2 <l ; ez -2 ;
z-351
Boal<l o351
-2<2<2 ., -
2grga 7 T

Honyuwm D(Y) = 2. Ilposepkoit & = 2 noaTBepxKAseM,
YTO 3TO KOPEHb.
Oreer: ¢ =2.

IIpumegsanne, Ecau 661 MBI ZOraZaiCh Cpasy yCTaHO-
suts D(Y), To pemenne 6uuio 661 SHAYHTENLHO TIPONIE.

6) 2arcsinz = arccos (%m) .
cos (2arcsin ) = cos (arccos (2:::\/1-:3:7)) :

1 - 2sin(arcsinz) = 22v1 — z2;
1 — 222 = 22+/1 — a2.

Y1061 pemaTh Saubile, MPOaHATASHPYEM CHTYRLMIO.

Tak KaK 7 3> arccos (29:\/1T7)

> arcsin# 3 0, snaunr z € [0;1], Torma na [0;1]

5
1
5.;"2@5
_ 9.2 = — .
1—2z° =2z4/1 ""I’ogx.gl ;

1 — 422 + 4ot = 42? — 424
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O6paTHEIe TPHrOROMETPHICCKHE (PYHKLMH B MX rpadHru

7)

2
{Og"ch ;o x=%\/2+\/§.
8z% — 822 +1=0
1 [ =

“

a) Ouepuao, uTO o 2+v2¢ [0, ?]

6) Hpoaepmu vo-v2g = ‘/-
2—-v2<92; —\/_SO—Bepuo.

Orgert: 9:=% 2 — V2.

arcsin & = arccos V1 — 2. Briacunm D(VY):

-1 ! 1€z
_1$\/1—x§$1; { ;;23:“ ; -1zl

cos(arcsm z) =cos (arccos v1-— x!)
x
TAK KAK 5 2 arcsinz 2 2 =3, 10 cos{arcsinz) 2

v/ 1 —cos?(arccosz) = vV1—2?; 1—22=+1-—22 —
noxoxe, MOIYHHIIH ToXKAecTso g [—1; 1].

YBbI, ME OIHGIMCE, TAK K&K MOXCT ObITh, uTO a # f, a

cose = cos 8 (nanpumep, cosg- = cos 7—“)

BepreMmcs K HCXOAHOMY YPaBHEHHIO.

arcsinz = arccos v1 — z2.

Tak kak m 3> arccos(l — z?) 2> 0, a — 2 arcsing 2 —g,

TO PABEHCTEO B YDABHEHHH Boamonmo TONIBKO NP
. T
arcsinx € [0; 5] , HO Torga z € [0;1], snauwr

arcsinz = arccos V1 — 2 ToxAecTBeHHO TOALKO 1a [0;1].
Orser: [0;1].



Pemrenne TpenupoBoqHolt paborer 19 385

8)

IIpameyanue. FEcrun 61 mer Gplig Gosee BHUMATENb-
HbI K TOMCIECTBAM B TAOIHIC, OTPANKAIOIIEH COOTHONIEHHS
MEXKIY arc-hyHKLHMAMHA, TO ME Obl Cpa3y HCHOIL30BAIH
dopmyny 8.7. B nannoM cirywae MEI e IPOCTO FOKA3AIM
{cM. cTp. 300).

tg (5arctgx) = ctg (Sarctg x) .

Tak Kak arctg x 4+ arcctge = %, TO

tg (5arctgz) = ctg (5 (% - arctg:n)) ;
57

tg (5arctgz) = ctg -5 = Sarctgz | ;

tg (5arctgx) = tg (S arctg x) .

.

Eciu Sarctg z # :l:g; z# :l:tg(m

HACTAHHO.

) , TO yTBEpXKAEIIHe

OTser: moboe & £ = tg -1% €CTh Pemenne JAaHHOro ypabie-
HHA.

3. Haiiaure E(y) (obnscTh H3MeHenHs (yHKIAH):

1) y= % (2arccos z — arccos (222 — 1))  E(y) =?

O6osnagum arccosz = « € [0; 7}, Torma x =cosa,
spaunT 272 — 1 = 2co0s? o — 1 = cos 2¢. HMapectho, yto

arccos(cos 2a) = { ga—c i’é’:ﬁk;z"(ﬁf_zﬁf 522 12?1; ‘

Tak xax 0 € 20 < 2%, TO )
a) Ha [0;7] arccos(cos2a) = 2¢ mpu k = 0 (mepsbii

ciny4ait), Toras na |0; g y(a) = %(20: —2a) =0,

(22 € [0;7]) ;



O6parubie TpuronoMerpateckne GhyHKIMY 4 ux rpaduka

6) na [m;2x] arccos{cos2a) = —2a+2nn npu k=1
(BTOpO#t cnyvait), Toroa Ha %;ﬁ'

yla)= 1(20:— (2a+27)) = da ; 27r; (2a € [m;27));

40: 2r
yla) = — BOGPACTAIONIAA JIIeHias Qynk-
Lust OTHOCHTELIIO @, SHAYUT

4.5 —27m
'y E =_i___..._=0; y ______
2 ' 2
4 — 2w
y(w) = =2

T.e. E(y) = [0; 2] ma [0;].

Paccmorpum ppyro#t criocob maxoxuenna E(y) gns
1 2
Y= - (2a.rccos:r — arccos (2:1: - 1)) .

Haitnem E(y), ucnonesys annmaper mudbdepeHuaisHoro

FCYUCIIEHH.
1

\/1—:1:2;
= (arccos {2x?% — o4
= (arccos (222 — 1)) YRy
=1f__ 2 4z : -l
y’_'ﬂ'( \/l—z2+2|:c[\/m5)’ Dly) = [-1:1)
a) Ha £ >0 3 =0, T.e. ¥y = const Ha (0;00);
y(l)=%(2-0-0)=0.
6) Ha <0 3 =—

y(0) = (2 E—ﬂ):ﬂ;

y(-1) = ;(2'“ -0)=2;
suaunt E(y) = [0;2] na [-1;1].

y = (arccosz) =
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2 1-g?
N y==(2 - E(y) =7
) ¥ - ( arctg x — arccos 1o wz) 7))

Ilycre arctgz = ¢, TOrAn tgo =z,

HYEM & € _I.z
np 2)2 b ]

SIAMHT 1-g? = 1 -tg2a = cos 20y
1422 1+tgla
1— a2
Orciona cnenyer, 4TO 8rccos 1522 = arccos(cos 2a), Tue

200 - 27k, 27k < 2o £ 27k 4 W
—20+ 27k, (2k— 1)x € 20 € 27k

arccos(cos20) = {
TTokaskeM, 4TO 3TO BO3MOIKHO.
&) BreppoMcnyuae np k=0 0<2a<w; O0<axg %,
w T
HO IO Onpezenenkio — <<,
3HAMHT 118 [0; %) arccos(cos 2a) = 2,
T 2
TOT/@ 1A [0; E) yla) = ;(20: —2a) =0.
6) Bo sropom ciydae pu k =0

i3
—r £ 200 €05 —ESaSO.

2 2
y(e) = 2 (2o~ (~20)) = = —

BO3PacTAMOaa JRHCHHaA GYHKIHA,

v(-3)=-4 vo-o

T T T
YuuThinas, 970 — — < ¢ < — 1A (—5;0} s

T.c ua (-g; g) E(y) = (—4;0].



388

(6paTHBIC TPUTOHOMCTPHYCCKHC (DyHKIMA B HX rpaduku

2z + /1 — 4z2

1
Y y=— in 2z — i i E(y) =?
) ¥ - (arcsm arcsin 73 ) (¥)

iy
ITycrh arcsin2z=q, tae o € [_E;%] , TOorAa sing =2z,

2z + V1 — 4x2 _sina+ \/l—sin2a _

3Ha4YHT

V2 V2
sina+[cosal sinatcosa T

= 73 = \/5 =( [—5;5] oosa;l])
1 . 1 . T LT,

=—ﬁsma+—‘/—é-oosa=sma-cosz+smz-sma=

= sin +£
=8 o 1)

. . T
Tak kak arcsin (sm (a+z)) =

T T T _®
- —— < - =
a+4 2wk, 2+2‘ﬂ'k\a+4\2+2ﬁk

= T — H
T T T
bk sk < R
4[+21u'k., 2+2ﬁk\a+4\21r+21rk
TO paccMOTpuM 1pa k& =0
a) mepebiif cuyusit —— “<~Q+E < g,
1 1 T
——T s = —_—— L -
T. ¢ ﬂ'--..,a\4,H0 2‘-..a‘-..21

BNAYUAT IIa —-?2[; 1;-] arcsin | sin{ a + —-)) =a+

TOMNA 1o ?r°ﬂ
A 2'1

v(@) = 2 (a—arcan (sn (a+ 7)) =

(a1
= 4/ 4
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389

T
6) na [ 17 ] 6y zer HAXORHTECA YiKe B YCIOBHIX BTOPO-

ro cayydaa opu k= 0.

w T w
JeficTBHTENBHO, €CTH 1 Sag M3 ga+

3
"‘-<-. =¥,

*~1
Talcxax% sagg,mEQZagw,aanatmr
" 3 T i1
—Z$2a—zw$Z,T.e. y(a)e[ 4,4].

IogsoAs MTOIA, MPHXOAMM K BBEIBOAY, YTO J1a GyHKIMU

y(z) = —11; (amin 2x — arcsin

E(y) = [—i;i]-

2z + 1 — 422
V2
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CHcTreMBl TPUTOHOMETPHYECKUX YPaBHEHMN

Hpaxmuxym 17 (Cucmemst ypasrenud)

Pemure cHcTeMBI:

cosz +cosy =0

DSyl ;
3

sinz +siny =1
2) _x ;

:z:+y—-3

¢

COSiU'COSﬂ=T
3) A ;

w+y=—-I

L 6

[ . V2

smm—cosy=—T
4) < Cae 3 ;

& ry

sinx — 2smy 0

5)

.
'

1
ZCosz——smy——cosy
6) 27
3:+y-——

cos:c+cosy—--\/_

7 |z + yt = ’

sinx +smy =1
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Pewenue npaxmuxyma 17 (Cucmemu ypaanenuti)

PemaTe cHeTeMBL:

cosz +cosy =0
1) e _An
3
f z+y z—y z+y 2m
<2003 2 Fcos — =0 2 — ?—0
gmy=2X R PP . ’
|FTYT3 s¥T3
[ x4y z+y w
{ 2 —0- 2 §+'ﬂ'k
NEE S N PE
=vVT3 =vT3
4
yty+3 g 2r 2w
= - +wk y+ o= +nk
) 2 ) ) : 3 2 ;
=yt - z=y+—
L‘.‘]3 y+ 3 3
(e Tk =-Z ¢ nk
| R I ) I EAR
2 = T ! T
k:!3-—-'?4-"2"4-34' k 33—?4-11'}8
Orser: T—ﬂ-l-ﬂ'k;—z-l-ﬂk lkeZyp.
6 6
sing +siny =1
2) _m
:c+y—3
2sin 2t Y . cosT¥ g 28in = - cos =Y. =
2 2 6 2 .
T+y=1 ’ THy=7 ’
¥=3 ¥=3
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T—y Ty _
{cos > —1. - 2rk
ot T ] - T ]
z = — =5 -
; ¥y=3 3~ ¥
(7
57V 7Y omk y-s=2m (n=-k)
| S : 6 :
¥ T +
m [ J—
|7=37Y R
9‘=£+21m y=£+21m
) 6 3 6
3:—3—3-21“1’ :r—E—Z?m
(773 6 6
Orser: {(%—21rn;%+21m) fneZ}.
I V3
oosa:-cosy=T
3) . ;
r+y=—=
SR
4
1 V3
g lcos(@ +y) +cos(z —y)] = =
< 3
T
rt+y=—4
(PTYT 7S
(1 T V3
4 3 [cos (_E) + cos(z — y)] =T
T ¥
:c+y=—g
ﬁ-ﬁ-coza(:::—g,r)=—\/E cos(z —y) =0
{2 2, T
z+y=-g V="""%
<x—y=g+ﬂk- $+I+%=§+ﬂk
__x_E ¥ __x_E k]
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n
{2‘1:_5_6-’-“‘% m—g-f‘ak.
.3 ! .
y=-z-¢ y=—2-%
( W T W
‘w—E-FEk . .’L'—'E-l"Ek
T T’ T T
v="5"3F"8 (¥ 373
T T W
Otser {(E-I-Ek,—gﬂik)lkEZ}
sinz -cosy = —? % (sin{z+y)+sin{z—y)) = —?
4) 5 3 ; . ;
y—3="z‘ y—$=-4—
,
) % (sin(a:+y) + gin (—-%)) = —-‘:—i— ‘
‘U—-"""S—ﬂ '
k 4
8
sm(z+y)—£=—ﬁ sin(z+y) =0
4 2 2, K
3n y=c+ —
y—-z=— 4
L 4
3n
r+y=mk m+m+T=1rk
3 ¥ 2
y=.’L‘+T y=z+ﬁ
4
Ir « Ir =
m——?+§k m——8 +§k
3r = 3n 3r =«
y-—8+-2—k+-4— Yy 8+§k
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ity
3:—~y=-—§-

]sin (y+%r) —2siny =20

1

sinz — 2siny =0
)

m"—+5—ﬂ-
TP

(. 5T . 5w .
smy-cosF+cosy-sm?—2smy=0

5% )
\.’C—y'f‘?
(lsin ——3008 —2siny=0 ——%sin --——3003
g By = =5 cosy y== g BIRY = =57 08Y
o= +5_1'l' ’ _ +51r ’

o
D
[
3

4 .
w5 ? 3n
Lw——-g+?+ﬂ'k :U—T-l-‘ﬂ'k

Orser: {(1,511' +1rk;—% +1rk) |k EZ}.

( V3 1
2cosx — —siny = Ecosy

6) | 2
r+y=

h,

ot

’

2coBx = 1cosg,r+-—\/—§sin3.r
) 2 2 :

v
:r+y=§

“
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r2003 r_ —cosz-cos +sin£-sin
{ 3 e Rt 3 "y
m—E—y
L 3
] w

2cos| = —y ) = T T )=
fron(5-5)won(53), [5-0) =
e N D
S y —3° Y
(7 b T
—_—— e k [— e ——
{3 Y 2+1r Y 2 3+1rk ’

T ! T T !
Lm—§—~y $—§+§—§+‘ﬂ‘k
4
y=——=—7k
\ T
:'B—E'I"ﬂ'k

lz+ul=3
2cosm+y-cosm_y=—\/§
2 2

fz+yl =3
Tak KaKk y = COSZ — 4eTHad, TO
'%mgw*3—=“{- 3 xgy=ﬂ@;
1M+M=§ ’ ”+m=%
rct:ns:':_y--—-—l 2=V n+omk
i|x+yl=% ’ l$+y|=% ’
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r:r:_—y=2*:r~1-411'a‘::
{. 3 ’
zty=—7F @-O
L L 3
2m=g+2ﬂ+47rk x_%w«k
. $
2y=%—21r—4ﬂk y=—-5é1—27rk
; ;
2$=—%+21r+4':rk I =%+2ﬂ'k
4
T T
= —w — 2 — 47wk =———
_k2y 3 27 —d4m bky 6 2k
T %4
OTger: 2k———2
{(6 tamE =g k)
5
ry — + 27k; --——2 k| |keZs.
sing +siny =1
8) 211'
|z —y| =
2s5in y cosx;y=l
4 211'
[z —y| =
Taxm Y = COSx — 4YeTIas, TO
[ 96inZtY cos T =1 sin23Y -1
) 2 3 .
Iz I_2‘.?r ! e — ] = 2
" $+y=ﬂ'+4ﬂ'k
ZXY_ T onk 2
2 2 . T-y=o
4 2 ] 3 >
-yl =5 2m
3 T—y=-——7

) 3
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c+y=xn+4rk
p o
T-y=5 O+@
= drk ?
rry=rtimt ©-@
:c—y=—?
- - .
20 = — + 4xk m=ﬁ+2ﬂ'k
) 3 { 6
e s
2y = - +4nk y=— +2nk
3 . 6
( T i ¢ T
2m=§+41rk m=g 2rk
4 $
2y=gr—+41rk y=ﬁ+2m‘k
L. N\ 3 L \ 6

+ o
Y

Orset: (— + 21rk;g + 21rk) ;
7
6

k;%+21rk Ikez}.
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HOpaxmurym 18 (Cucmemwu ypasrenudl)

Pemre cHCTEMDI:

(. V3
sinx-cosy = —
4

1) « V3

siny-cosx = —

. 4

(. . 1

smm—smy=§
2) ¢ 15

cosx cosy—§
3) gin?z = cosz - cosy

cos?z = sinx - siny ’

V3

smx+smy-—-7
4) \/gi

Ccosx + cosy =
5) 4tg 3z = 3tg 2y .

2sinz - cos(z — y) = siny’
6) 4r +3cosx = 8y + 3cos2y

42 —gy—-3=zx—y ;

tg 7wz + Yein Ty =
7 1\* ;
) (° — oy — 6)4/4- 317" — (6) =0’
8) sint 7wz + Vi+ =0

(=° + y? + 2zy — 5)\/7 Wt 3.4y —10=0"
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Pewenue npaxmuxyma 18 (Cucmemut ypasHerud)
Penure cucreMer:
sinz - cosy = ? O+®@
3 H
D-O
V3
2

sinz-cosy —siny-cosz =0

1)

giny:coszx =

oI5

]

{sina:-cosy+siny-cosm=

{sin(x+y)=§; {x+y=(—1)kg+ﬂ'k @"'@;

sin(z —y) = 0 T—y=7n O-®@
T BN L
2z = {-1) 3+1rk+am. x=(-1) 6+2k+2n
: .
2 = —1 kE - _— --1 k:{r- E _E
y = ( )3+1rk n y=( )6+2k 5"

Orser: {((—l)kfg-+g(k+n);(—l)k%+%(k—n)) |k,n € z}.

sinx-siny=% O+®
1 )
cosz-cosy =5 @D-O

cosr-cosy+sinz-siny=1_
cosx -cosy — sing -siny = 0"

{cos(x—y)——-—l‘ {z—y=2ﬂ'k O+®

2)

cos(z+y) =0’ :B+’y=g+‘fm @‘@);
T T T
23:—21rk+-2-+1m‘ x—z+§n+ﬂrk
T ! T )
24 =— — 27k =—+—-n—xk
Yy 2+7rn T /] 4+2n T

w ™ T L
Orper; {(Z+§(n+2k),z+-2—(n—2k)) Ik,‘REZ}-
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sin’x = cosz-cosy (D +@,

3) costz =sinz-siny -1’

sin? :r+cos T=cosx-cosy+sinx siny
cos? s —sin®x = sinz - siny — cosx - cosy '

{
(o
{cos(m y)=1 {m y =2k
{e
{s

c052m~—oos(m+y)’ cosZm-—cos(m+y)’
y=x-—2rk y=x—27k .
cos2x = —cos{x + = — 27rk)’ cos 2x = —cos2x’
T w
'—:c—21rk y=:r1r—21rk. y= Z+E - 2rk
cos2z =0 2:c=5+1m’ T
4 2
T T
Otger: {(4 +2 ; +-2—(n—4k))|k,n€Z}.
sinm+siny=—-‘/§- ZSinﬂ-cosﬂ=£
4) 2_. 2 2 2 D.@;
cosz.'.cos —...‘../_...g., 2cosm_-|-y.cosu-—ﬁ ’
=73 2 7 2
z+ T —
tg 29‘:1 (cos-—-———z-—y—#ﬁ);
r+y w ™
3 =Z+ﬂk,T.e.x+y=§+2ﬂk,mr,ua

r

x+y=g+21rk

E+21'1'.‘i:—rz,") =§

cos:::+cos(2

.

4

z+y=3r2—+21rk z+y=-g-+21rk

cosm+sinz=§ \/§cos( —%)=§

Py

.
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r

a:+y=g+21rk

e

ka:—%=:|:arccosTﬁ + 2mn

y=£+2wk—£=Farccosﬁ—21rn
4 2 f/- 4 ;
m=£:|:arcoos—6+27rn
L 4 4

(
y=%q=arccos§+21r(k—n)

m=£:l:arccos£+21rn

Y 4 4
Orteet:
{(% + arccos ? +27n; % F arccos §+2w(k—n))] k,n€ Z}.

5) 41g3z = 3tg2y .
2sinx - cos(x — y) = siny’

4tg3x = 3tg2y .

gin(fx + ¢ —y) +sin{lz —x+y) =siny’

4tg3x =3tg2y [ 4tg3x=3tgy [ 4tgdr=3tgdx

sin2z—y}) =0’ |22—y=mk ' ly=20—-wk
PaccMorpum oTAENBHO pelIcHAS YPABHEHAH

sin 3z sin 4z
4tg3x — 3tgdx = 0. 400333: 3 et =

0;
cosdx #0

Dy): {cos4:c:0;

4sin 3z - cosdx — 3sindx - cos 3z = 0;

28in7x — 2singy — 1,58in 7z — 1,5sinzx = 0;

sin7z — 7s8inz =0; gin7z+sinr —8sinx =0

2sindz - co8 3z — 8sing = 0

4sin2x - cos2x - cos3x — 8sinz = (;

8sinx-cosx-co82zx - cosdz — 8sinz = 0.
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z=1mn Cfz=mn )
22—y =nk’ | y=2m—xk’

a) sinz=0; z=nn, 'mr)l,a,{

ﬁ). cosz -cos2z-cosdz —1=10;
%[00843?+0082$]'0082$—1=0;

(2cos? 2z — 1 + cos2z) - cos2z ~ 2 = 0.

Myers cos2z =t € [-1;1); 288 +t2—t—2=0;
f(1) =0, Torma 2(t — )+t + 1)+t - 1) =

t=1 .
202 4+ 3t4+2=0 (D<0)’
cos2z=1; 22 =2rp; z=mp.

(t—1) (22 + 3t +2)=0; [

Torna PEIICHIE COBIAMACT CO CIYUSEM 8).
Orser: {{mn;2nn — k)| k,n € Z}.
) {4:.-:+3cos:.-: =8y +3cos2y
402 —py—3=2—y
Oyers f(z) =4x +3cosz;  f{z) =4—3sinz >0,

SHAYAT QYUKOUH f CTPOrc MOHOTOHHAA, 8 3HAYHT KAyKioe
CBOCG 3HAYEHUE MPHHHMACT TONBLKO ONMH pas.

B upasoft vactH Ta xe ynukunsa, Tonapko or 2y. Ionyyaem
pasencrso f(z) = f(2y). B cuny MonoronuiiocTi 310 paBen-
CTBO PaBHOCHIIBIIO

=2y :1:—2y

4 —ry—8=x—y° 1642 -2 —3—y=0"
:1:—2y

142 ~y -3 = 0’

1
_1+yT+168 1413 |¥73
B2= g T 28 3"

o {(12) (43}
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tg2mx + Yeinwy =
7 3 _ 1\* .
(y° —ay —6)4/4-31-v -2 — 5 =0
tg2nz > tgrx =0 , [mz=nk
'Ih“m{y >0’ {simry=0’ {ﬂy=7m’
{;_ |[k,n€Z, Te. 1 T, © ¥ — LeJble IACTA.

13 sroporo ypaBHEHHA LA CYILUECTBOBAHMS KOpHell Heobxo-
JHMO

1 x
4.31—z_2_(§) >0; 12-3°-2-3"% >0

~(3%-12-37742)20; (377)=6++36—2=6+/34;
GG, | 6+ V23 26-VEL

1 1
Yurem, 910 11 < 6+ /34 < 12 = € i — &
12 T 6++/34

1 6-+v34 1 1 1 2 1
5<—5  <7p §<E<6_‘/3—4<ﬁ<§'

1
Ta.xnmoﬁpaaom,11<6+\/_<12u-g~<6 V34 <%.

Buaunr g s €Z 37 <12, Te. —z K 2 -2,

1
Amamornunogna r € Z 3% > 9 Te —22-1; =<1

CuenoBaTesbHO, BO3MOXKHHE KOPHHM BTODOrO YPaBHENHs
z € {—2;-1;0;1}. IIposepum ux:
a) Ilycts o =—2.

Bropoe ypasiienne npuoSperaer By y° + 2y — 6 = 0.

Ero uensie KOpHA MOTYT GbITH TONBKO YHCIAMH :|:1,‘ +2,
+3, +6.

IIpoBepkoit y6exkaeMesl, 94TO TENbIX XKOPHEHN ¥ yPaBHEHHS
HET.
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6) Oycre z = —1. Tomyuaem ypasaenne y° +y — 6 = 0.

. AHanornyso neabix KopHe#f y Hero Her.

B) Ilycte z = 0. VImeem ypabuenne y° —6 = 0 — Takxe
LEJIBIX KOpHed HeT.

r} IIycrs ¢ = 1. VY ypasnenna y°> —y — 6 = 0 ecrb emun-
cTBeHHLIY nenbilt kopellb y = 2.

Hrak, envicTBeHHas Napa pemennii cucreMnr — (152),
OTser: (1;2).

8) sin 7z + /T + cosmy = 0
(P +y? + 20y — 5T W -3 4 -10=0"
Peinienne nposeaeM aHAIOTHYHO.

Hz nepeoro ypasHeHHs

sinfnz =0 . =7k . =k
l+cosmy=0" my =7+ 2mn’ y=1+2n"

3HAYHT, pEeLICEHUsIMY CHCTEMbI MOTYT GLITH TONLKO LEJIHE T
H LeJbIe HeYeTHLIE §.

Bropoe ypaBHenue cucTeMbl ¥MeeT pelllcHYe, €CIH
-(3-@)7-28-22+10) >0,
14+ /19630 _ 14+ /166

3 N 3

(2y)1,2 =

14-J188 14+Vi%6 14 + /166 Sovs 14 — +/166
3 3 = == a
2 3 2

Vurem, uro + < 227 V166 %; g M+VIBE

3 3 3

Paccy>kpast aHAAOMHYHO NOpeIblayLIed 3amade, NOJIYYMM
y € {-1;1;3}.

.
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IlpoBepuM, KakHe H3 STHX WUCEN JEHCTBHTENBHO ABAAIOTCH
KOPHAMH.
a) Ilycrs y = —1.
Y3 Broporo ypasnenns £3+1—-2x—5=0; 2°3—2z—4=0;
z = 2 — kopeHb. Pa3AeynB yroJIKoM, IOAYYHM
z*—22—4
z—2
Muoxurens 22 + 2z + 2 KOpmell Te HMeeT, 3HAYMT
=2 — emUNCTBEHNb KOpeHb, H napa (2;—1) — pe-
Iene CUCTEMBI.

=224+2+2 (z-2)(z?+22+2)=0.

6) Iycrs y = 1.
Bropoe ypapHcH#e NPHHEMBCT BUA Z° + 22 — 4 = 0,
IIpoeepkoft ybexkaaeMca, MTO H3 BO3MOMIBIX HEJbIX KOp-
Heit 1, +2, +4 Hu oHH HE ABAACTCH KOPHEM.

B) Ilycts y = 3.
Toria uMeeM ypaBHenue «° 4 6z + 4 = 0. Asanormano
yBexcZiaeMce, WTO UERBIX KOPHell HeT.

Orser: (2;—1).



TpeHUPOBOYHbLIE
KapTO4KN

Kapmouxa !

1. Pa3noskuTe HA MHOXKHTEH:
1) sin Sa + sin 3a,
3 2’
2) co810¢ - cos8ax + cos8ax - cos by

3) sina +sin 2« + sin 3a.

2. JoraskuTe TOMKALCTBA:
1)

) sin® 3o — sin® &
cos?3a — cos B - cos

cos 3o + cos o

- —— =ctga;
sin 3o — sin g

2

= 2¢082¢;

3. Brruncaare:
1) sin®68° — sin® 38° — 0,5sin 106° + 3;
3 (cos20° — sin 20°)
2) ;
v/2sin 25°
3) (tg14° + ctg28°) - cos 14° - sin 14°;
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4)

il 8) i)

?

cos 7 - 8in 73
gin® 32° + sin 26°
5c0s232° 7
c089° + co851° + v/3cos 21°
2v/3cos 21° ’
2c08” 16° + 2cos?76° — 3
cos? 44° '
308 196° + 12cos 164°
cos 16° !
0) sin 43° +sin‘17° :
2c0813° 4 38in77°

3c0823° —3s5in113° 4- cos 203°
c0s13° - cos 10° — c0s880° - cos 77°°

6)

7)

8)

9)

11)
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Kapmouxa 2
1. PasnoxnTe Ha MHOXKWTENN:
1) 1 +sin 2;
2) cos2a + 2sin 2¢ + sin 3o — cos 4oy
3} 1+ sin2x + cos2a.

2. JlokaiKuTe TOXKAECTBA:

1 —cos2a 2
1 1 + cos2c =t
2) cos? o —ctga + 1 = ctgla.

sinfa+tgZa—1

3. Boiuncaure:
1) sin43° - sin 17° +8in? 13° — 2;
(1 4+ tg10°) - cos 10°
2) - ;
V2sin 55°
tg15° —ctg 15°
ctg30°
T T 2 ®
o (tg-f +ctg-f) * 08”13

4) sin — - ;
7 1+cos§ ’

3)

5 3(cos%+sin%)

3r T
20031—0'0055

1 1
6) g7 (sin14° + tg 14°) ;
08 48° + c0s42° + V2 cos 3°
V23sin 87° ;
8) cos?23° + cos? 83° + cos? 37° + 3;

7
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) 3cos9° 4-5in81°
8in 21° + 8in 39° ’
sin36° + 8in 40° + sin 44° + 8in 48°
25in 88° - cos4° - sin 42° !
5c0863° 4+ 25in 27° — 48in 207°
sin 15° - sin 78° + sin 75° - sin 12°°

10)

11)
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Kapmouxe 8§

1. PasnoxuTe Ha MBOMKHTENN:

T T o«
1) tg(-§+z)+tg(§—z),
. . 1 1
2) sin 2« - sin3a — = cos @ + - cos bar;

2 2
3) sina + sin 8 + sin{a + B).

2. JoxaKuTe TOXKICCTBA:

cos 4 + cos 2¢
1) = 25 = 2cosa;
coszT—sm 5

cos®2a —4cos?a+3

=t 40:.
cos?2a + dcosa—1 8

2)

3. Boiumenure:
1) cos? 36° — cos® 120° — 0,5sin 18° — 0,5;
V/2(cos 25° — cos 65°)

2) gin 20° ’
(tg 26° — ctg 52°) - cos 26° - sin 52°
cos T8° ;
2
, (o) oy
sin? % ’

4x
sm = T +gin 3% 5

5sm(7+%ﬂ)-cos($—~%”) ’
cos? 34° — sin 22°
isinZ3se
cos 73° 4 co8 47° + 2 cos 13°
2cos 13° '

5)

6)

7
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2sin® 85° + 2sin?25° — 3
4 cos? 55° ’
cos 71° + cos 49° .
7cos11° — 3in 79°’
cos 16° — cos 24° — c0332° 4 cos40°
cos 86° - sin 8° - cos 28° !
3sin 124° — cos 146° — 2cos 34°
cos49° - cos 15° 4 cos41° - cos TH°

8)

9)

10)

11)
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Kapmouxa 4
1. PaznoxuTe HA MHOXKHTENN:
1) cos (% + 4&) + sin(37 — 8a);
2) sin 10« - sin 8 + sin 8¢ - sin 6ay;
3) cosa + 2sin 2a — cos 3o

2. Jokaxure TOMKIECTBA:

1) (sinox — cosa)? _2

sin? (% - a)
2) 1+ 2cosa + cos2ax _ --ctng.
cos2a — 2cosa +1 2

3. BuluucnuTe:

1) sin49° . sin11° + cos? 71° + 1;
sin40° — cos 40°

V2cos85°
3) sin24°- (tg12° + ctg 12°);

2
= k. k.
(smg—cosg) -1

2)

4)

sin:':-’-"r ’
cos%—cos%
)
2sin 35 - sin 5
6) sin10° - (1 + tgZ5°)
tg5° !
7 c0885° — cos 35° — v/3 cos 65°
v/35in 25° ’

8) cos®86° + cos? 34° — cos? 64° + 3;
cos49° 4+ 2sin41°
sin 79° —sin 19° *
8in 48° — sin 60° — sin 72° + 5in 84°
4 cos84° - sin 12° - sin 66° !
6sin 25° — 3 cos 65° + 7sin 155°
cos 53° - cos 12° — cos 37° - cos 78°

9)

10)

11)
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413

Kapmoyxa 5

Brruncnure:

1) 2+sina:cosa bz = 2

1+bcos?a ' BT
2) sin(m+g) —sin( —-g-), ecna cos:.-:=—?;
3) tgz, ecnu sin(x + 30°) +sin(z — 30°) = 2v3coszx;
1
4) cos2c, ecmu sina = ot
o
5) tga, ecm th =2
B) sin(r + 2a), ecnn sine + cosar = -1—;
V2
7) 2sin3a-sin2a + cos o, ecan cos% = +/0,6;
8) sin? T+2Y), ecn sina =0,6;
4 2
9) sin (%+2a) , ecam tga = 2v3;
10) cosa + cos 3, ecHa— 3= g, a+ f=d4n;
. . 1 T
11) cos(a + B), ecnm sina - sinf = 3~ B= 3
12) sin% +oos§, ecnm sinz = 0,21;
13) sinta + cos' e ecnnsina+cosa=—1——.
’ V2
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Kapmowxa 6

Borancnure:

1 sin? ¢ — 2¢os? &

5sina - cosa+ 3’

n k)
2) tg(a:+z)—tg(a:—z), ecnm tgx =

3) tgz, ecau sin(z — 45°) + sin(x + 45°) =

ecn tga = —2;

»

b ==

COB I}

%

4) cos2q, ey cosa = 0,25;

5) ctga, ecnn ctg% =-2;

6) sin (20: - %) , e cosa = —/0,1;
7) 2sin3e - cos ba — sin 8, ecam sina — cosa = 0,9;

I o .
8) cos? (T + E) , ecnn sina = —0,2;

4
9} cos (—3?!--2a) , eCE tg & = ?;

cosa + cos B

10) sina +sin g’

ecnna+}3=%, a—f=

el

11) cos{a — f), ecnu sinex - gin B = %, o+ B =1,5m;

12) tgx, ecmm sin% +oos§ = 4/04;

13) sin®a + cos® a, ecn sine + cos o = 0,8.
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Kapmouxa 7

Boiuncanre:
2+ 3sina-cosa
8in? ¢ + sincx - cos o

2) sin(:n+ E)+sin( —%), ecnnsin:cz?;

,ecnm tga = 4;

1)

4
3) sinz, ecnm sin{x + 30°) + sin(z — 30°) = V/3;

4) sin2a, ecmn tgo = %;
o
5) tga + ctga, ecnn tg—z— =3;

3
6) sin (?ﬂ +2a) , ecln sine = —/0.7;
7) 28in5a - cos 3a — sin 8¢, ecnm sina + cosa = +/0,6;

. T « .
8) sin? (Z — 5 ) ecmu sina = 0,8;

9) v2sin (g + 2a) , ecmu tga = —3;

10) sinc+sing, ecm a+ 8 = 3r, a—-ﬁ=13—r;

11) v2cos(ax - 8), ewmcosa-cosﬁ:%, a+ﬁ=%;
12) cosz, ecnnsin%—cos§= 0,5

13) sin® o — cos® o, ecom sino — cosax = 1,2.
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Kapmouxa 8

Brraucnmre:
24+ 5sine-cosax 1
1) — . , BCIIM tE o = =
sin‘a —sina - cosa 2

2) cos (Z+%)+cos(:r—%) ; ECJIH cosz=§;

3) ctgx, ccan cos(x + 30°) + cos(x — 30°) = v/3sinz;

4) cos2cx, ecnu tga = %;
) @
5) sina, ecun tg 7= 3;
. 3
6) sin > —2a ], ecnu cosa = —/0,2;

7) cos? (E - 3) , ecam sina = —0,6;

4 2
8) sin 7—“—20: , ecd tg o = %;
6 2
sing —sin 8 3x T
Y csaromp M OTIT Y @7 F=g;
1 w
10) 3cos{a + 3), ecnn oosa-cosﬁz--ﬁ, a-ﬁ=-§-;
11) sing — cos 32—:’ ecnm sing = —0,44;

12) 2cos3a - cos 20: — cosHa, ecnn cos% = 4/0,6;

13) ﬁ+ 00-‘5140‘!,etz.lm sina + cos o = g
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Kaepmouxa 9

1. Beruwcanre:
1) v/2¢0s45° - ctg 73° - tg 73° — /3 sin 780°;
2) 7sin75° cos 75°;
3) tg2°-tg4°-tg6°-...- tg86° - tg 88%;

sin 40°

_ -1 .
4) (tg40° — cos~! 40°) (cos40° — ctg 40°) ™" — cos2 40°°

oS o
sina + coso

5)

2. Haitzpre MREMMAILHOES 3HaYeHne Gynroen (pu tgo > 0)

. 1 1
fla) =sina+cosa+ctga+tga+ e + —=

s BCITH tg% = —0,5.

3. Pemmre ypapHeHUs:

1) Zcosz%m+3sin%x=0npu 2] € 1;

2) tg(nz) — v3etg(rz) = v3— 1 upn x € {-2,5;-2].

4. Briyucaure:

2 .3 3
1) E(arcsmz +arocosz),

. 1 1 . 15
2} sin (2arctg§) -tg (iarcsmﬁ) .
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Kapmouxa 10

1. Beruucnure:
1) (6tg?30° + 2cos 180°) - sin 93°;

8in 20° - cos 10° - cos60° + cos 160° - cos 100° - sin 150° )
sin 21° - c08 9° + cos 159° - cos 99° '

3) 128 - sin® 20° - sin” 40° - sin® 60° - sin? 80°;
sin?8+cos*3—1 ) l
cos$3 +4in%3—-1"3

2)

4)

2, Haitnute HanMenbinee 3HaueHHe GbyHKIHH
1

= 2
fla)=tg2a+ctg?a+ pe. + —

3. Buuncaure:

2) tg (% a.rocosg — 2arctg (—%)) .

4. Peummre ypapnemus:

1) tg(mz) + tg(2nzx) = tg(3nx), 2,4 <z <3,2;
2) 2cos?(nz) = v2sin(nz); |z| < <3

00 (5) () e (5) w(5) -

15<2<3.

[N
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Kapmowxa 11

1. Breiyucnure:
1) 65in 390° - cos(—390°) .
cos? 30° — ginZ 30° °’

2) sin®15° + 35in?15° - cos? 15° + cos® 15°;

3) tg20°.tg40° . tg 80°;

4) \/2_60083, ecnu l:go:z-—i npR il <a<m
2 12 2
5) \/§sin2a+sin%, ecnn sing = %g npH g < o < ]

1 V2
6} p (arctg(—l) + srccos (——T)) ;
. .4
7} sin (2arcsm E) .
2. Pemnte ypaBHeHHS:
1) 2sin? (%) +cos(2mz) =3 upu 10 <z < 11

2) Setg? (g—%?-)—cos‘z (2«+’;—3) =3 npu 1<z < 4;

1
3) tg (% arccosg — 2arcctg (—5)) =z2 — 3z —4,5.
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Kapmouxa 12

1. Beruuciure:
1) (2c0830° — ctg45° + sin? 60° + ctg 960°) ' ;
2) sin167° - sin107° + 8in 257° - 5in 197°;
3) ¢cos17° - cos73° —sin13° « c0s21° — cos 4° - cos 86°;

4) cos10° - cos 50° - cos 70°;

5) sin18°;
28in® o —sing - cos o 5-1
§) Ala) = , ty — = .
) Ale) 3sin’a + 2cos? com ey 2
2
7) gin®a + cos® a, ecnusin4a=~2~3£npug<a<%;
Vetga® + /igo® ctgh® + /igh°
8) ctg40° —
) ctg Wi

2. PemuTte ypaBHeHHA:

3 (7Y cos [ PZY —sin{ ™) cos3 [PE) 2 L

0 () o (5) -0 (5) = (5) -2
1

npn—agscso;

2) cos(2arctg 7) — sin (4 arctg3) = 2% — 4z ~ 5.
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Kapmouxa 13
1. Pemnte ypapHeHus:
1) ¢§+2cos(%f) =0 npu 8 < x < 20;

2} sin(z — 30°) - cos 2z = sin{z — 30°);

5 T
3) m—3ctg-3~-cosm,
4) cos 3z = sin 2z;
sinfz o o.
) sin4x—1 npu 170° < z < 200°;

6) cos(T0° + 2) - cos(2F — 2) =

7} sinz + sin 2z = cosz + 2cos? z;

8) cos2 (:1:+ g) + 4sin (a:+ %) = 2,5;

9) sin’z + sin® 2z = sin® 3z + sin? 4z;
10) sinz — (v3+ 1) sinz - cosz + V3cos?z =0
11) sin2x + tgz = 2.

(1+tga)-sin (%—a) ’
2. JoxasuTe TOXACCTBO =sgin (Z+a) .

l1—tgo

3. Boruucnmre sin2¢, cos2a, tg2aq, ecmH ctgo =2+ 1.
4. Permwre mepaBencTBo /5 — 2sinz > 6sinz — 1.

5. Tlocrpoiire rpacux

y(z) = /1 —sin’z-

(1-tgz)-tg §+m)
1—tg(§+m)
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Kapmowxa 14
1. Pcmmre ypasuenus:

1) 1+2sin?=0npn 2< T <4

2} cos2z - sin 3z = cos 2z;

3) sin2x = tg60° - sing;

4) sin2zx +cos3z =0 npn0<:c<E;
5) cosbz + cosz = —2cos3z;

6) 2sin{40° + z) - sin(50° — x) = —1;
7) sindx = cos?z — sin? z;

8) 8cos?zx = 11co82x — 1;

dr | 53z .25 o3z
9) cos 3 + sin 3 + 2sin g = 3
10) Vv3sin?z — 4sinz - cosx + v3coslz = 0;
. 2 _2
11) sin x =tg2-:-c-.
sin2m—4coszg 2

V2cosa — 2sin (% - a)
2sin (% + a) - v@cosa

= 2.

2. JoxaxmTe TOXRASCTBO

3. Brryucnnre

sin{o — 28), e tga =24, tg8=-0,75 mpn 0 < a < g

4. Pomnre HopaseHcTso /7 — 18tgx 2 6tgx + 11.

5. IMocrpoiite rpacuk:

y(z) =1 —sin?z - ctg2z - {1+ t‘.g2.1:).

1+tg (5 - 2)
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Kapmouxa 15

1. Pemnre ypaBHeHHS:
1) 2cos?z + 5sine — 4 = 0;
) ez =%
3) sin2z = sin3z;
4) cos(2z — 630°) = sin(4x + 540°) mpr 90° < = < 180°%;
5) sinz + sin§z = 2 cos 2x;

6) cos5z — sin 5z = sin 7z — cos Tz;

7) sinx—cosz=\/g;

8) 2sing - sin 8z = cos Tx;
9) v3cos3z 4 sin3x = cosz + v3sinz;
10) sin:z:-cos:c-oosZa:-oosB:r=%sin12x;
11) sin®z . (14 ctgz) + cosz - (1 + tgx) = 2V/sinz - cos z;
12) cosz - cos2x = sin 3z.
2. JokaxKHTe TOXJECTBO

sin 7o
sina

14+ 2c0820+ 2cosdo + 2cosbax =

3. Brruucnnre — 45in 70°.

sin 10°

4. Tlocrpoiire rpaduk y(z) = sinz - Vein? z — cosz - Vos? 2.
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Kapmouxa 16

1. Pemmre ypasHeRMs:
1) 2sin?2z 4 7sin2z — 4 = 0;

8in 2z
D T ooszs ="
3) cosg = c08 2T;
4) sin(3z — 450°) = sin(6x — 540°) npu 0° < z < 45%
5) 00823“: =1mpu 170° < x < 280°;

sin
6) sinx + sin 2z + sin 3z + sindx = 0;
7) sin2z + cos2z = —1;
8) 2sin 2z - cosx = sin 3z;
9) sin4x + cos 4z = +/2sin;
10) 4cosz - cos 2z - cos 3z = cos bx;
11) sin2z + 5(sinz + cosz) + 1 = 0;
12) cos2x + cosz = sin 3z,

2. JokaxuTe TOXRIESCTBO

cos 14
cos 2

1 -2co8da+ 2co88a —2cosl2a = —

3. Brruncaure tg20° 4 4sin 20°.

4. Nocrpoiite rpaduk y(z) = sinx - | ctgz|.
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Pewsersue xepmovwu 1

1. PaznoxuaTe HA MHOKHTEIN:

1) sin§+sin§ =
3 2

2) cos 10 - cosBax + cos8ax - cosbax =
= cos 8a « (cos 10« + cos Bar) =
Et-:;s-;+cos,3 2003(%4_) * COB m

A raarsrm—————h - -

= 2c0s8c - cos 8ax cos2a—2c0328a cos2a.

3) sina -+ sin2¢ +sin3a =

.smo:+sm,8 231::( at ) co8 2 i@

= 28in2a; - cos (x + 8in 2 =
=gin2a-(2cosax +1) =

1
"—"8ill2(2°2(0080.'+ “2-) =

= 25in 2cx - (ooso:+cos%) B
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2. JokaxxuTe TOXKJICCTBEA:

1)

o83+ cosa

cle o
sin3a —sina g

cos 3a + cosa
sin3a — sina

_ 2cos2a-cosa
2s8ina - cos 2 gin o

L=ctga

M= ctga = L=II.

2) sin? 3o — sin® o 9 9
= 2cos 2c.
cos? 3a — cosHa - cosa

1
'sina — sin # = 2sin

fremmm———— PRI, Wy NI PPN, WYL JP Y

=
wl

g U S

_ sin*3a—sin’a

" cos?3a — cosba-cosa

_ (sin3a —sina)(sin3a + sina)
" cos?3a—cosba-cosa
_ {(sin3a —sina)(sin3a +sina)

cos? 3o — %(cos B + cos da)

2s8in2av - cosa + 2sina - cos 2x

- %(1 + cos6ax) — %cosﬁa— %cosdla -
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28in 2 - cos 20 - sin. 2a _ 2sin®2a-cos2a _
1,1 1 1 — 1 1 -
-2-+-2~oosﬁa—-2—cosﬁa--2~cos4a 5 — 3cosda
2sin? 2 - cos 2 2sin? 2« - cos 20
== = 73 = 2cos20;
.2.(1_00340,) sin“ 2a
L =2cos2cx
n=2cos2al=”1“n‘

3. Briuucnere:

1) sin?68° — sin? 38° — 0,55in 106° + 3 =

2)

1
= %(1 — c0s 136°) — 5(1 —¢0s76°) — 0,5s8in106° 4+ 3 =

=0,5—0,5c05136° — 0,5 + 0,508 76° — 0,5 5in 106° + 3 =
= 0,5(cos 76° — 08 136°) — 0,5sin 106° + 3 =
=0,5 - (—2) sin 106° - sin(—30°) — 0,5sin 106° + 3 =
= 0,55in 106° — 0,5sin106° + 3 =[3].
3 (cos20° —sin20°) _
v/25in 25°

_____________________________________

1c08(90° — &) = sin o !
irsina—sinﬂ=2sin(#) ey et é@
_ 3{(cos(90° — 70°) —sin20°)

- /2 5in 25° -
_3(sin70° —sin20°) _

© V2sin2°

_ 3-25in25° - cos45° _ 3v2
T V2sin25° V2

=R
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3) (tg14° + ctg 28“) +cos14° - sin14° =

———————————————————
__________________

_ (sinl4°  cos 28°
= (cosl4° + Snos
gin 14° cos 28°

cos14®  2sin14°-cos14°
2sin? 14° 4 cos 28°

2 sin 14° cos 14°
2sin® 14° + 1 — 2sin® 14°
24in 14° - cos14°

1 1
008 14° -sin 14° =| .
28in14°-oosl4°) cosis el

) -c0os514° -8in 14° =

)-oosl4°-sin14° =

) -cos14° -s8in14° =

]
ST AT TN T

) 08 14°-8in 14° =

K g%
S0 E'COS T 000 emmmmmmmmmmmmemo-
4) 5 o™ o = {8in 2 = 2sina - oosat (5.1
1—cost F —cos? T -sin® S foommmommmmmoooe-
2% 27
3 sin” - cos® & _
1-cos2Z . {cos®ZE +gin2 "
5 5 5
2 2r  lgn22T
_sm § * €os 5_48111 3 _
1—cos? & sin22™ |4
5 5
5(cos (% —3T) —sin &
5) 1 icy
m * X
COS?‘SIHE
Y £ 2 N
:cos(——a) =sina :@

T - m - i * m
CO8 % - 8In 7 cos 7 - 8Ih 77
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.2 qno H o k 2
sin” 32° 4 s5in 26 bommmm S e :
6) —Sco?3> "i‘i‘ﬁ?‘l-_‘_‘f}___?‘i‘f: @
|2cos —-=1 +cosaa
_ (1 — 08 64°) + sin(90° — 64°) _
- 5cos2 32° -
_0,56—0,5c0564° + cos64° _
- 5cos? 32° -
_05+05c0864°  cos?32°
5c08232°  5c0s232°
7y C089° +cos51° + V3cos21°

2v/3cos21°

_ 2c0830° - c0821° + vBcos21°

ism(90° —a)=cosa

2v/3 o8 21°
[ (]
=\/§cos21 + v3cos21 _@.
2v/3 cos 21°
8) 2c0s% 16° + 2¢c0s® 76° — 3
cos? 44° -
:20032—=1+cosa i@
icosa-i—oosﬁ 2oos(a+ E (7.1 ]
. L L T TP e L e -4
l2sm——1—cosa E@
____________________________________ [l
:

14cos32°4+14co8152°—-3 —1+2cosQ2° cosﬁO°

cos? 44° - cos? 44°
_ —14c0s92° _ —(1 —cos92°) _ —2sin’46° _
T cos?44° T cos?dd® T cosPdd T

_2sin*(90° —46°) _ 2c0s?44° =)
cos?44°  cos?44°
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_____________________

3¢08196° + 12 ¢cos 164° ,003(180° —a)=—cosa!

9 16 lee(180° T a) < osa) @
_ 3cos(180° + 16°) + 12 cos(180° — 16°) _
- cos 16° -
— 1] - =]
_ —3cos16° —12c0s16° _ 1)
cos 16°
10) sind3° +sin17°
2cos13° 4+ 3sin77°
lsina ;’;J.}J"i;l;'("j'ﬁ )os(_“; -
751;@65 —e)=cose K
_ 2sin30° - cog 13° _ cos 13° _ 1
" 2c0513° + 3sin(90° — 13°) ~ 2cos13° + 3cos13° |5

3cos23° — 3sin 113° + cos 203° _
c0813° - cos 10° — cos80° - cos 77°

__________________________________

11)

__ 3¢0823° — 3sin(90° + 23°) 4 cos(180° + 23°)

"~ 0,5{cos 23° + cos 3°) — 0,5(cos 157° + co83°)

_ 3 cos23° — 3 cos 23° — cos 23° _

"~ 0,5c0823°+0,5 cos 3°—0,5 cos(180°—23°) —0,5cos 3°
cos 23°

05cos23°+05cos23° =1




Pemenne kapTodukn 2 431

Pewenue xapmousu 2

1. PaznosxuTe Ha MHOXKHUTEJH:

. 2o
1) 1+sm-?—

2)

3)

Esina+sinﬁ=2sin(a;’6)-cos(a; ' D

cos2o + 28in 2o « sin 3o — cosdax =

_______________________

E‘cosa—oosﬁ=—2sin(a;-‘6)-sin( _; }@
i

Esina+sin,8=2sin #) —oos(a;‘g) _: (73]

P

= 2sin 3c-sina+2sin 20-sin 3o = 2sin 3o+ (sina+sin2a) =

= 2sin3a-2sin3?a -oos% = 4sin3e - sin1,5¢ - ¢0s 0,50

1+ sin 20 + cos 20 =

o1
1 . T 1
:oosa+sma=\/§cos(z—a ;@

=2cos’a+ 2sina - cosa=2cosa- (cosa + sina) =

=2cosa-+/2cos (%—a) =2\/§cosa-oos(g--—a).

2. Hokaxure TOXKBECTBA:

1)

1-COS2C¢ —t 2&
l+cs2a B° %

1—cos2a 2sin®a
= = = gza
1+cos2a 2cosla
L=tga
I=tg?a

=L=II
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2)

2
cos” o — ct, 1

'2a ctg? o + - ciga.
sin a+tg2a—1

_____________________

2 cos? o—sin? o
L cosza—ctg at1l s a——ama—
sin’a +tgZa ~ 1 sin?q 4 Gnloa—cos’a
a
2 0 gin? o —
cosZar — cos 2a co8° ¢ smza 08 20 9
_ sina sin? o _costa ctg2
- gin® o — cos2a ~  cos? a-sin? o — cos 2o 31n2a - o
cos? o cos® o

L =ctg?o _
I=ctg?ax »L=I

3. Buiyucnure:

1) 8in43° - sin 17° +8in%13° —2=

1 0 oy, 1_ 1 o _o_
—§(COSZG —cosﬁO)+2 3 cos26 2=

1. 11 1
—580826'—47‘-2 §m26 2—.

2) (1+tg10°) - cos 10° _

V2 sin 55°

__©00310°48in10° _ cos10° + sin(90° — 80°)
N v/2 sin 55° - v/2sin 55° -
_ ©€0810° +c0s80° _ 2c0845° -cos35°
V2sin55°  V2sin5°
_ \/icos(Q.O" — 55°) _ s?n55° -
V2 8in 55° sin 55°
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g I —ctgls _ foia T
ctg 30° - ,sm2a-—2sm-c_:¢ . cos ' €D
sin15°  cosl5°  sin?15°—cos?15°
_ ooe15° — sinlB® _ “sin15°-cosl5e
ctg 30° ctg 30°
cos 30°
_ T05sm3° _ _ ctg 30° -7
ctg 30° ctg 30° )
on (187 +ctgF) oo’ i lainda=zsina el
4) sin—>——— = b oo
7 1+cosd n2oos-=1+oosa u@
sin% + oos% 0082 x
. 2m \cs§ sing 1
= gin — - =
7 1+4cosz
it T’ 7Y oe? T
. 2r Oos;-sin-; 14
= 31117 . - =
1 +COS§'
gin 2% . —5—1 . cos? &
T 05sin 3t 14 2cos? 14
= = = (1.
2cos? 77 2co8? 33
T - m
5) 3(005-5 +sm1-ﬁ) 3
3 x
2cosﬁ €08 15
isin (-—aj = cosa (36 ]

3(cos-+0052;)

3 g
2co08 15 + €08 15

3x
_ 3-2cosT-eos% _

3
0 " €08 g

2cos 3=

2cosﬁ-cosﬁ
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1 1 {20082 % =1+ cosar | @D
t o, = 1 2 1
6 te7 (sin 1° T g 14°)

1 cos 14° 1 + cos 14°
=t . =tg7% . | —} =
g7 (sin 14° + sin 14°) 87 ( i )

] 2 cos? 7° . sin 7° _ 2 cos? 7° —
gin14° ~ cos7° sinld® ~

cos48° + c0842° + vVZc0s3°

7
) v2sin 87°

»

_ 200845° - cos 3° + V2cos3° _
v/25in(90° — 3°) B

_ V2c0s3° + V2cos3°
v2cos3°

=[.

8) ¢0s?23° + ¢c0s® 83° + cos?37° + 3 =

_______________________________________

t 2 O _ 1
E2cos E-—1+cosa E@
1cos(180° — @) = —cosa '
b e e e e e e e e =
Eoosa—cosﬁ:—2sin(a-;ﬁ) a% E D
. WU U U, YO I —
1cos(90° — o) = gin o !

= 0,5(1 + cos46°) + 0,5(1 + cos 166°}+
+0,5(1 + cos74°) + 3 =
= 0,5 + 0,5c0846° + 0,5 + 0,5 cos(180° — 14°)+
+0,5+0,5co874° +3 =
= 4,5+ 0,5c0s46° — 0,5 cos 14° + 0,5 cos 74° =
= 4,5 — 5in30° - sin 16° + 0,5 cos(90° — 16°) =
=4,5—0,5sin16° + 0,58in16° =[4,5].
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9) 3c089° +5sin81°

sin21° +sin39°

fsina + sin f = 2 ;1}.‘("’;'5)'.};;‘(&‘;’ 5 @

n(00° — o) =cose B

_ 3c089° +5in(90° —9°)  3c089° 4 cos9° —@

T 25in30° - cos9° T 28in30°-cos9°
10) 8in 36° + sin 40° + sin 44° + sin 48° _

28in 88° « cos4° - gin 42° -

{sina IQiLE"é;s;'(&";f'ﬁ ) """ ..__“; ) D

ES;;E§6°' “a)=cosa i

_ 2sin44° .- cos4® 4- 28in40° - cos4°

- 25in 88° - cos 4° - sin 42° -

_ 20084° - (sin 44° 4 sin40°)

" 2sin88°-cos4°-8ind2°

_ 25in42° - cog2° _2c082°_L—2J

" sin(90° — 2°) -sind2° ~ cos2°
11) 5cos 63° + 25in 27° — 45in207°

sin 15° . 8in 78° + 8in 75° - sin 12°

:;1;1_(66;:-_(;5__;;);t_r“_“_____-__-___1: D

(Gin(270° — o) = — con e ' D

.&Is'(éé;}'&')"'—';ﬁ{& """"""" : (3.1

_ 5cos63°+ 281!1(90‘“ —63°) — 4sm(270° - 63°)
"~ 0,5(cos 63° — c0s93°) + 0,5(cos 63° — cos87°)
5c0863° + 2c0863° + 4 co863°
~ 0,5c08 63°—0,5 cos(90°+3°)+0,5 cos 63°— 0,5 cos(90°— 3°)
11 cos 63° 11 cos 63°
" c0s63° +0,5sin3° — 0,58in3°  cos63° (LD
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Pewenue wapmovwxu 3

1. PaajoxuTe 1o MIOXKATEIIH:

T, Y L ot ted: EEUICEION
1) tg(s N 4)+tg(3 4) Lfgf_tf%_ﬁ___'a@_q-_gqsﬁ: @
sin%” V3

cos (3+5) -os (5-5) 2008 (3+5) oo (3-5)

2) sin2a - sin 3¢ — %cosa+ %cosﬁa =

3)

lsin-sinf = 7 [cos(a— )~ cos(@+ B |

T -4
Il _ R o+ ﬂ R o — ]
toose—conf = —2ain (£ 2) - on (22 T):

1 1
= E(cosa—cos5a) —gosat -12—cosﬁa=

—lcosa— lcos5a—lcosa+lcosﬁa—
T2 2 2 2 -
11 a

1 . .
= E(cosﬁa — cosbar) = —sin —sing.

sine +sin 8 +sinfla + 8) =
Esina+sinﬁ=zsin[#) ,m(a;5) D
lsin2a = 2sina - cosa !

b m—m ey ————— = — -1
fcosa+cos,3= 2cos (CH-’Cij - CO8 (Q—B:):
. W 2_f ___N_- 2_/)
_ at +
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2. JokaxaTe TOXKICCTBS:

1

cosda + cos 2a 2c0830 - coscx
30 . =
cong_gmza?a co8 3a

L=2cosa
II=2coscx

cos? 20 — 4 cos® a+3 4
cos?2q + decos?a—1

=L=II

2)

cos? 2o — 4 cos® a+3 _cos®20—2-2c08200+3
T cos?2a t+4dcosfa—1 cosila+2+2cos2a—1
_cos?20—2cos2a+1 _ (cos2a—1)%
" cos?2a+2co82a+ 1 (cos2a+1)2

_ 4sin'a —tela
= Tcota B ®
L=tg'a _
M= tgta =L=IL

3. Bruncanre:
1) cos? 36° — 2120° —0,55in18° — 0,5 =

= %(1 + o8 72°) — 0,25 — 0,58in(90° — 72°) — 0,5 =
=0,5+0,5¢c0872° — 0,75 — 0,5 cos 72° =[=0,25].
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3)

4)

\/_ 2(cos 26° — cos 65°)
gin 20° -

_ V2-25in20° - sin45° _
- sin 20° -
(tg 26° — ctg 52°) - cos 26° -5in52°

cos 78° .

______________________

(tg 26° — ctg(90° 38°)) cos 26° - sin 52°
cos 78°
_ (tg26° — tg38°) - c0826° - 5in(90° — 38°)
- cos 78° -
—% » ¢08 26° - cos 38°

cos 78°

: — QO o
=__sm(90° 78°) _ _cosT78 1]

cos 78° cos 78°

2
—tzeZX) -cos2T
(1 tg 8) o I:"-___&E

sin? % 1.2 ___sina | !

1
it
g' +
“leig,
|
Sk
o S
[ =]
1
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cos?34° —8in22°  b-----Fo . !

6 =
) 48in?34° = loememmmmmmmom- :

_0,5(1 + cos 68°) — sin(90° — 68°)
n 4sin? 34°

_ 0,5+0,5c0868° — cos68°

- 435in? 34° -
_05—05c0s68° _ sin’34° _[1

4sin?34°  4dsin?34° |4
c08 73° + cos 47° + 2c0os13°

7 2cos13°

lewswsswnmsm e

_2c0860°-c0s13° 4 2¢0813° _ 3c0813° _

2 cos 13° = Joos13s L
) 25in®85° + 25in? 25° - 3 _
4 cos? 55° B
12¢in® = = 1 — cosa €D
iooaa+coa,6=2ooa(ﬂ-) o-F Em
R R, ULV VRIS, WS e
i2cos’2=1+cosa i@

_ 1-cos170°+1—cos50°=3 _  14cos170°+c0os50° _

4 cos? 55° - 4 cos? 55°

_1+2c08110°-c0s60° _  2c0s®55° _
4 cos? 55° ~ 4cos?h5°

1

2l
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) cos 71° + cos49°
7ecos11° — 8sin79°

loosa+cosﬂ=2oos(% a_;'._... im
. W~ S AU, SO 1

™ 7cos 11° — 3sin(90° — 11°)
_ cos11° __cosll® |1
" Tcosll® —3cosll®  4cosll® '
cos 16° — cos 24° — cos 32° + cos40°

c08 86° - 51 8° - 005 287 =

10)

_ 2¢0828° - co812° — 205 28° - cos 4°

- cos 86° - 8in 8° - cos 28° =
_ 2c0828° - (cos 12° — cos4°) _

T cosB86°-sin8°-cos28°

—2.28in4° - sin 8° 45in 4°

T Cos(90° — 4°) -sin8°  sind® =4
35in124° — cos 146° — 2cos34°
c0849° - cos 15° + cos41° - cos 75°

, 5 leos(a + B) +cos(a—5) | @D

oot omp =200 (28] o (25F) | @

_ 3sin(90° + 34°) — cos(180° — 34°) —2cos34°

~ 0,5{cos 64° + c0s34°) + 0,5(cos 116° + cos 34°)

_ 3co534° + cos 34° — 2co834° _
T 0,5¢0864° + 0,5¢0834° + 0,5cos 116° + 0,5cos34°
_ 2 cos 34° _ 2co0s34° -@

" c0834° + cos90° - c0526°  cos34° =

11)
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Pewenue xapmouxy 4

1. Pasznoxxkure H3 MHOXKHATEJIH:

1)

2)

3)

T = 2sin2a-sina+2sm2a = 28in2a- (1 +sina) =

cos (% + 40) + sin(3r — 8a) =

= —gin4¢x 4+ sin 8 = 2 cos Bax - sin 2er,

sin 10¢ - sin 80: + 8in 8¢ - sin by =

= 0,5{cos 2c¢ — cos 18¢x) + 0,5{cos 2a — cos 14a) =
=0,5co82a — 0,5cos 18 + 0,5 cos 2 — 0,5 cos 14 =

=cos2a—0,5{co8 18a+cos 14a) = cos2a—cos 16a-cos 2a =

= cos 2a(1 — cos 16a) = 2 cos 2a - sin® 8av.
cosa + 28in 2ar — cos 3 =

Tt T Te¥ BN L fa=F \ t
:oosa—cosﬁ:—%m( ) (— E@
T "B [e—BAY
isina + sin 8 = 2sin I - 0

L L L L L L T L g R T

= 25in2a - (sin% +sinae) =

zt+a -«
. . z 2
= 28in 2 - 2sin + CcoS

—4sin2a-sin|[ 2+ 2).cos (T2
- 4 2 4 2}
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2. Joraxure TOKRASCTBA:

. (sina—cosa)®

1y — 7 ) =
sin (3 -

------------------

2.

t .ga_ _ 1
:2sm E—l o8 x :@

L F

(sina —cosa)? sina+ cos’a —2sina-cosa

L= =
sin? (%- ) 0,5(1-—cos (%—20:))
_ 1-—sin2a —9
T 05(l—sin2a)
L=2
=2 =L=1IL
14 2cosa + cos2a o O
2) oos2c::—2co&u:|c-{~1_—Ctg 2

------------------

{2sin2%=1—cosa | D

_ 1+2cosa+cos2a _

" cos2a—2cosa+1
_ 1+2cosa+2cos?a—1
T 2cos2a—1—2cosa+1

_ 2cosa- (14 cosa) ——2CO82%—~ct22
" —2cosa- (1 —cosa) 25in? R
L=—ctg2%

= L=IL

II= —ctg2%
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3. Brluncianre:

1)

2)

3)

sin49° - sin11° + cos? 71° + 1 =
isina-sinfl = & [oos(x "Bi";s_(;_;—ﬁ)'] ' D
1008(180° — &) = - cos & ' @D

‘—05(00838° —c0s860°) + 0,5(1 +oosl42°) +1=

=0,5¢0838° — 0,5c0860° + 0,5 + 0,5 cos(180° —38°) +1 =

=0,5¢c0838° - 0,25+ 1,5 - 0,5¢c0s38° =|1,25|.
sin40° — cos40°

\/_c0385°
fcos(90° — ) =sina | €D
l;aL'J';i;}JZ_E;i}{(""ﬁ) """ ( EIAY
” “sin 40° — -c.'-c;s-(bb; — -6°)- """ sin 40° — sin 50° _
= v/2 cos 85° = V2 cos(90° - 5°)

28in5° - cos45°  /2sin5° ~1
V2sin5°  V/2sin5°
o Ttga ")
: 20 = =——— 1
sin 24° - (12 12° + ctg12°) = :‘i‘i‘_:‘.-__l_-tssag._-: ®
tg?12° 4+ 1) _
tgl2e

1
— i - O’ A —————— = -
= 2sin12° - cos 12 (si 190 8120) (2]

= 8in24° . (

2
(smg—cos%) -1 el
g = 'sm2a—2sma oosa
sin 5
sin? 9+ccas --—2sm- 0089 1
s.inz-!;--‘jr
. . 2
28in% . cosZ sin
9 8 _ I
B Mo Sy N5

sin - 3 sin -g=
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2m
o8 - —cos e e

5 5 i BeF
it Y Y ) B )

3w
. 28in psingg -

3
—2gin = i3 - 8in 5 0

= =0

3
28in = 6 - 8in = 15

__________________

8in10° - (1 + tg2 5°) E{it{?j_@é?_-_i @

tgos° jsin2a = 2sine - cosa]

_ 25in5%-cos8° _ 2sinb°-cos5° 2sin b° ~[
0,58in10° ~ sin5°-cos5°  sin5°
cos85° — c0s35° — v/3cos65° _
v3sin 25°

—25in 60° - 5in 25° — /3 cos65° _
/3 sin 25° -
~v/35in 25° — v3cos(90° — 25°)
\/:-3_ sin 25° -
—+/35in 25° — v/3sin25°
V3sin 25° =2
cos? 86° + c0s234° — cos?64° + 3 =

=0,5(1+c05172°) +0,5(1+c0s68°) —0 5(l+oos 128°)+3=
=0,5+0,5c08172°+0,5+0,5c0568°—0,5—0,5co5 128° +-3 =



Pemmenue kapTouKu 4 445

9)

10)

11)

=35+0,5-2¢c08120°-c0852° — 0,5¢08128° =
= 3,5 — 0,5 cos 52° ~ 0,5 cos(180° — 52°) =

= 3,5 - 0,5c0852° + 0,5 cos 52° = [3,5].

c0849° 4 2s5in41°

SIN7P —sini%
isin(90° ~ @) = cosa |
{sina—sinf =2 ;1}1_(7*-;5 )m(“’fﬂ) D
G T 00— ) _ e 4 2ened®® _
25in 3(° - cos49° cos 49° ’
$in 48° — gin 60° — ¢in 72° + sin 84° _

4 cos 84° - sin 12° - 8in 66°
{sinc + sin = 2sin C*;B - cos (“;5) D
fcos o — cos f = —2sin (“ 5) (_ ) @
:_2_ ;1-1:{ Eié_‘" ‘(;c; ‘l.éa-—.igl-n-ﬁé;"c-os- 65 -_- 'cos 18°— cos 6° _
4 cos 84° - sin 12° - sin 66° T 2co0s84°:s8in12°
—2sin 12° - sin 6° sin 6°
—3 = —_— = —1 .
2 cos(90° — 6°) - sin 12° sin 6°
6sin25° — 3 cos 65° 4 7sin 155° _
cos53° - cos 12° cos37° - cos 78°

________________________________ , €D
i8in(90° + o) = cosx ' D

lcos(180° —a) = —cosae :

" ain(B0° < 65— Soos 68" 1 7ain(90° + 65°)
0,5(cos 65° + cos 41°) — 0,5(cos 115° + cos41®)

_ 6 cos 65° — 3 cos 65° 4 7 cos 65° _

~ 0,5 cos 65°+0,5 cos 41°-0,5 cos(180°—65°) —0,5 cos 41°

10 cos 65°
~ 0,5c0865° + 0,5¢c0865° [101.
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Pewerue wapmowxy 5

Beraucanre:

)M_ mou tror =2
1+5co82a pu tga =

2
_ (2+sina-cosa):cos’a _ mFa THEO

2 o) : cos? =T
(1 + 5cos? ) : cos? o —rz+5
_2(1+tgfa)+tga _ 2(1+4)42 —[17
T (1+tgta)+5 0 1+4+5 0 ==
. T\ V3
2) sm(a:+3)—sm( —E)_ WpR COST =
lsinac ";1;]@"'5_"[“-?_—3;5) '''''''''' ) @
sin g - cosz = 2 4 =3
3) sin(z + 30°) + sin(z — 30°) = 2v/3cosz; tgzr =7
Esina+sinﬁ—2sin (Q;H)cos ; @
2sinz - cos 30° = 2v/3 cosx; \/gsm:c=2\/§cos:c;
sinz
pow =tgzr =[2]

1
4) cos2q, eom sina = -7

. 1 1 7
sma——z, cos2a=1-2sinfa=1-2- 76 =I5l

5) tga, ecnu tg% =2

2tg 3 2.2 4
o 2

—=2‘ = — _|——-].
t82 i tgo l—tgzg 1—-4 3
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6) sin(m + 2}, ecn sina + cosa = L

7)

8)

9)

V2

sing +cosa = —;

+ 75
Sin2a+cosza+2sina-cosa=.;_;

. 1 . 1
1+ 2sina-cosa=; 231na-oosa=—§;
. . . 1
Sm(‘ﬂ'+2a)=—31n2a=—2sma~cosa=-2-,

28in3a - 8in 2a¢ + cos ba, ecam cos—g- = +/0,6.

2sin 3o - sin 20 + cos b = cosa — cos ha + cosHay =

= cosar=2c08? 2 —1=2-0,6—1=[02].

. T« .
sin? (Z + 5) , ecnu sina = 0,6.

________________

6 6
________ Tt
1co82a = t
=1(cos2a+\/§sin2a) S D 1+tg’a! @
2 sin 20 Ziga ' (5.3 ]
b 1+tgio!
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10)

11)

12)

_1{1-tg%a VB 2tga
T2\1+tgta 1+tgla

1 1-@v3)’+v3-2-245 1 1 [1

2 1+ (2v3)° T2'T+1z |26

cosa + cos 3, eciu a—ﬁ=%, a+ 0 =4n.

__________________

cosa+cosﬁ=2cos2?r-cosg =.

1
cos(a + B), ecnu sina-sinﬁ=§,a—ﬁ=%.

1
008(a+ﬁ)=cosa-cosﬁ—sina-sinﬁ=cosa.msﬁ_§=

=cosa:-oosﬁ—%+sina-sinﬁ—sina»sinﬁ=

=COBG-Oosﬂ+sina-sinﬁ—%—%=

=cos(a:—ﬂ)~—1=cosg—1=.

sing +cos§, ecnd sinz = 0,21.

sing = 0,21; 2sin§ - cosg =0,21;

N T
1+2sm§-cos§=0,21+1;

in2 T 2% L ocinE . cos T =101
sin 2+cos 2+ 31112 0052 ,215

2
. & z . & T
(31n§+cos§) = 1,21; sm§+cos§::|:\/1,2 =|£1,1|.
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13) sina + cos* @, ecym sina + cosa =

S~

1
Tex kak sina + cosax = —,
V2
122 2 . 1
TO 8In° & + cos a+2sma-oosa=§;

, 1 .
1+2sma-cosa:=§; 2smo:-cosa=—§;
sin2a-0032a=i TOrIa

16’
sinfa + costa =
=sint e + cost e + 2sin® o - cos? @ — 28in? @ - cos? @ =

= (sinza+cosza)2—2sin2a—cos2a=1_2.%6=,
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Pewernue wapmouxy 6

Brruncanre:

D

2)

3)

gin® a — 2 cos? o

ecny tga = —2.
Ssina - coso + 3’ g

2 2

sina—2cos?a _ (sina—2cos?a cosa
5sina-coso:+3_(5sina-cosa+3).cosza“
_ tg?a -2 _ tgla - 2 -
_5tga+a%3_5tga+3+3tg2a_

4-2
“‘-5-2+3+3-4“‘

T 1
tg(:c+-—) —tg(m—z), ec.;mtga:=§
ga—tgp = S0 L) | D
1cosa - cosf§ = g[cos(a+,8)+cos(a—ﬁ)]i 7.7
1T T D '
Rt T A | ®
H G GH <
gyrr+o—gler——1 = =
4 4 cos(a:+%)-cos( —%)
1 1 2

0,5 (cos2a:+cos§) T 05c0822z 2cos2z—1

2 210
= 3 - = — = —1.
e B it R

2 —
Tt

V2

tgz, ecam sin(z — 45°) + sin(x + 45°) = 5 cosa.

sin(z — 45°) + sin(z + 45°) = \/75 COS T;
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V2

5 C0SZ; V2sing = %cosx;

sinz—lcosm' t;m--1
= g %% BT =g

4) cos2a, ecmu cosa = 0,25,
cos2a = 2008 x — 1 = 2.0,0625 — 1 =[-0,875].

5) ctga, ecom ctg% = -2

2singz - co845° =

ctg2 S —1 _
ctga = 2 = -1 =1—0,75].
2ctg 3 —4

6) sin (2&-—%), ecu cosa = —4/0,1.

________________

________________________________

sin? a + cos? @ — 2sin - cosa = 0,81;
1-2sina-cosa=0,81; —2sing:cosa=-0,19.
ITosTomy

2sin 3¢ - cos b — sin 8a = 2sin 3« - cos Sa — sin(5a + 3a) =

= 28in 3o - cos Hx — sin 3¢ - cos b — cos 3 - sin by =
= gin 3a - cos Hex — o8 3¢x - 5sin Hex = — sin 2 =

= —2sina-cosa =[-0,19].
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__________________

12c08% 3 = L +cosa |
8) cos® (3—11- + E), ecn sina=-0,2, r--- :—3% —————————— :
, 4 2 icos (—2- +a | =sina (3.25)
I o 3
2l _ 4+ V=211 — =
cos(4+2) 2(+cos(2+a))
1 1.,
=3 + zsina= 0,5-0,1 =.
9) cos ﬁl-——20: OCJ'IHth:ﬁ
3 4
{cos(er — A) l'é&;&'é&éﬁ:éﬁ&'éfx{ﬁ] D
P e 7 o S :
e | @
Ef'f‘_z_cf____l_t_ts?g _________________ /@
47 47 4qr
COB ?—204 =cos—3—°cos2a+sm?-sm2a—

—cos2a + ﬁ sin 20:)

_ {1 1-tg%a V3 2tga ) _
T2 1+4tgla 2 14tgla)
3 V3
__{r.1zwm VB T ) _[¥
~ 12 3 Ty 3 ] T a2l
2 1+ 1+ 38
cos o + cos B 1r T
10) 22T B2 = a—f=—.
0) sina+sing’ a+h 2,0: b 3
ot8 -8
cosa + ¢os 8 QW(T)‘COS(QT) _
sina+8inf g (_—;,Q) cos(a—;’s)
+4l3 m
() et
sm(“""g) sin J
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11)

12)

13)

1
cos(a — ), ecm sine-sin 8 = 2 a+ =157

cos(a@— ) =cosa-co8f +sina-sinf =
cosa-co8f+ 0,5 —sine-sinf +sing-sinf =

3
=cos(a+ﬁ)+o,5+o,5=cos-2’1+1=.

tgz, ecim sinE + cos z - 04,
2 2

. T z :

sing +cos2 =+4/0,4;

'2‘3 22_:. i E. E: :
sin 2+oos 2+2sm2 0052 0,4;

1+2sin§-cos-"25 =04; sing=—06;

cosz = +4/1 — 0,62 = +0,8;
i 06
r= :bo’s - '

a, ecu sina + cosax = 0,8,

t s
rT=—:
& cosx’

sind o + cos®

gsino + cosax = 0,8;

sin o + cos? @ + 2sina - cosa = 0,64;

1+ 2sina-cosex=0,64; 2sina-cosa = —0,36;
sine - cosa = —0,18;

sin®a + cos®a =

= (sin + cos@)(sin® a + cos® a — sin - cosa) =

=08 (1+0,18) =[0,944].
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Pewenue xapmouxy 7

BuiuncinuTte:

2+ 3sine - cosax

) — -
sIn“ @+ sing - COS &

, GCIH tga = 4.

2+3sine-cosa (24 3sina - cosa) : cos?

sina 4 sina-cosa  (sin® @+ sina - cose) : cos? &

2
_wra T3t 21 4+tg%a) +3tga
T otgfattga tgla+tgo -

2-17+12 1
—-"—lm——@,ml(ml( cosza—1+tg20:.

2) sin (:.':+ %) +sin( — %) , GCJIH sinz = %
T LY AN a— gy,
tsin +sin§ = 2sin | —— ] -cos{ —= :@
in (3:+ -?E-) + sin (:c— E) = 2sin:c-cos£ = +/2sinz =

5 ] 1 1
v2 (1
=V =I5}
3) sinz, ecan sin{z + 30°) + sin{z — 30°) = /3.
a‘%‘ﬁ)‘_‘c;;‘ AT

isina+sin,6=2sin( “-—'2'— :

2sinz - cos 30° = /3;
V3sinz = /3; sinz =[1].
1

4) sin2¢, ecmn tga =

b

g 2.05 1
in2a = = = = .
= I tg®a 14025 1,25
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6)

7

8)

5) tga + ctg o, ecrm tg-g- =3.

o= i) @
1 2v:g2 1 —tg?§
tga+ctga = tga + = =
tga 122 2tgQ
6 1-9 1
19t 5 |

sm(%+2a ecnn sino = —+/0 0,7.

sin g +2a)

3

2sin5a~cos3a—sin80:, ecin sine + cosa =

sin® & + cos? @ + 2sina - cos o = 0,86;
1+ 2siner - cos x = 0,86;

2sinacosa = —0,4; sin2a = —0,4;

28in5a - cos 3o — sin 8a =

= gin 8a + sin 2 — sin 8 =

= sin20 = [Z0A].

. T a

sin? (:1- - E) , ecrn sine = 0,8

. (,r Q) {26in? S =1~ cosa |

Lol B R £ S S i

4 2 :mﬁ E—cﬁ:sma:@

1 N 1, '

=§(1-—cos(12r——a) = —(1 —sina)

0,5.

—cos2a=—(1—2sin? o) =—1+2-0,7=[0,4}.

1
= 5(1 - 0,8) = .
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9) v2sin (% +2a) , ecn tga = —3.

teos{ = + o) = —sina '

(S A A g ——mmmmmmmmmmmmm 1

1008 20 = _____l—tgga '

] l+tgfa i

18in 20 = _2tga H .3 )

o1kt L !

L fT . T

v2sin (Z +2a) =2 (smz . cos2a+cosz ‘sta) =

=+2. ?(cos2a+sin2a) = co82a + sin 2 =

_1—tg2a+ 2tge _1-9 6
T 1+tg2a 14tgla 149 149

~14).

10) sina +sing, ecmm a+ =37, a—f=

7
3
sine + 8in # = 2sin (#) - CO8 (a%@') =
, 37 w V3
- COS -—

=2sin g rom = =2 5 =|=vd]
1 5
11) v2cos(a — ), ecnucosa-cosﬂ=§, a+ﬁ=T.
i
cosa-cosﬁ=§;

cosa-cosﬁ=%[oos(a+ﬁ)+cos(0r—ﬁ)];
1 1 57
553 [COST +cos(a—ﬂ)];

cos(x ~ ) = L2, suaenr vEoos(a— 6) = I
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12) cosz, ecmsinzf—oos%"= 0,5.

sinE—cos£=\/0,5;

2 2
2% 4+ cos?Z — 26in L - cos & = 2,
sin 2+coes 5 231:12 cosz-—( 0,5) ;

. T x . T T .
1—231n§-cos§=0,5; —2sm§-cos§=—0,5; sinz = 0,5;

cosx = +v/1—sin’z; cosz=:h\/l—%= :I:-‘g—g.

13) sin®a — cos® o, ecim sinex —cosor = 1,2.

sino — cosa = 1,2;

sin? o + cos® o — 2sina - cosox = 1,44;
1-—2sina-cosa=1,44; 2sino-cosa= —0,44;
sina - cosox = —0,22;

gin3 o — cos3
= (sino — cos @)(sin® @ + cos® o + sina - cos @) =

0 =

= (sina — cosa)(l +sina - cosa) =

=1,2(1 — 0,22) = [0,936].
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Pewenue wapmouxy 8

BeruncennTe:

1) 2+ bsine-cosa

— , e tga =
sin

a —sino - coso

[ 3] Nl

2+ 5s8ina-cosa
sin?

o —sinq - cosa

_ (2+5sina-cosa):cosfa
~ (sina—sina-cosa) : cosa

2
e 1Ot 2(1+tg2a)+5tga
tg2a—tga  tgla-—tga

1
3
2) cos(a:+-z-) +oos(:c—%), €CNH COSE = g

______________________

cos [ @+ = +cos(x—£)—2cosa:-cos£—
4 4’ 4
V2
= Viess =v2- 2 = [0d].

3) ctgz, ecan cos(z + 30°) + cos(x — 30°) = v/3sinz.

2c0830° - cosz = v/ 3sing;

V3cosz = 3sinz; ctgz =[1].
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459

1 goegr i
4) cos2a, ecan tgor = 7. o5’ e = gy (DD
_ 2., = — 1= ;
cos2a =2cos’a —1 I+ta ! 1+tgla
-5 [
conzar = — 2 = (13}
1+ & 17

5) sine, ecnu tg% =3.

_ 2tg 5 ) 2.
Slll(!=—2a; Sltl(!-_-H—g
1+tgs5

3
=[08]-

6) sin(—32£—2a), ecm cosa = —/0,2.

sm(%—r——m)=—oos2a=1—2cos2a=1—0,4=.

1 1
= §(sma +1) = 5(1 —0,6) =[0,2].

8) sin('r—ﬂ—?,a), ec.rmtga=3‘/§.

6 2
N —tga 1
T iyla | ®
1 tgo b
0% T ula (D
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TpeHHpOBOYHbIE KAPTOIKH

9)

10)

11)

sin (%—2&) =sin7—7r—cos2a—cos'%r-sin2a=

\/3, 1 l—tgzo: s/g 2tg
=-geslet omsinda = —o T Ta T2 Trte
27 33
__ 1177 v32 T_
27 27 (g2
2147 2 1+7
sine —sinf3 3r T
cosa+cosﬂ’ccnﬂa+ﬁ_ g ¥TP=3

sin¥ - cos 3%
= :' ;frz'
cosgCO8 T
3cos(a + F), ecan cosa-cosﬁ=—%, a—ﬂ-—-%r.

Tak kak cos(a + ) = 2cosa - cos f ~ cos{a — ), TO
3cos(a+ B) =3 (2cosa-cosf — cos(a— B8)) =

=3-(2-(—%)—ms7§)=3~(—1—0)=|§].
sinE — CcO8 E, ecnn sinx = —0,44.
2 2
sinf-—cosE 2—
2 2/
—ain2Z 2% _9ainZ sl =
= sin: 2+cos 3 251112 0052

—1—sinz =1+0,44 = 1,44
sin% - cos% = +/1,44,

€T

. &
3HANHT, S5 — co8 5 = [£1,2].
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12)

13)

2cos 3ex - cos 2a — cos Sa, ecnn cos% = +/0,6.

__________________________________

2cos3a: cos2a cosSa-cos5a+cosa—cos5a=
= = 2Q _ —
= COS @ = 2 CO8 5—1-1,2—1—.

1 1 X 3
m-i-m,ewm sma-i-cosa—ﬁ.

3
sing + cosax = \/:;

2 2 H _g.
sin“a +cos“ @+ 2s8ina - cosa = X
. . 1 . 1
1+2sma-oosa:=§; 2sma»coso:=§; mna-coscn.v:Z;
i 1 costa +sind o
sinfa  costa  sin‘a-costa

cos? o +sin? o + 2sin® o - cos? @ — 2sin® @@ - cos® @

(sina - cos)*

(ms2a+31n a)? - 2sinc-cosa)?  1—2°75
oL =224,

(sina - cos a)?
644
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Pewenue xapmouxu 9

1. Beiuucanre:

1) v2cos45° - ctg73° - tg 73° — +/3sin 780° =
=\/§-—?-1—\/§sin60°=-§--1—\/§-‘—/2§=1—§= -

2) 7sin75° - cos75° =

[ -1 |

- % -2-8in75% - cos 76° = g -8in 150° =

3) tg2°-tg4°-tg6°-...-tg86° - tg8B°.
tg 46° = tg{90° — 44°) = ctg 44°;
tg 48° = tg{90° — 42°) = ctg 42°;

ooooooooooooooooooooooooooooooooo

tg 88° = tg{90° — 2°) = ctg 2°;

tg2°-tg4°-tg6° ... tgB86° . tg88° =
=tg2°-tg4°-... - tg44° . ctg44° - ctg42°.... ctg 2° =[1].

e . ) sind0®
4) (tg40° — cos™! 40°) (cos 40° — ctg40°) ™} - = =
_ (sin40° 1 ) 1 _ 5ind0®
cos40°  cos40° (cos 400 — ;0::3:) cos? 40°
_ sind0° — 1 1 sin 40°
= . 1 - 9 =
cos40° . o400 (l—sin40°) cos? 40°
_ sin40° -1 1 sin 40°

cos?40° dndo” 1 " cos?40°
__ (sind0° —1)-5in40°  sin40°
" c0s240° - (sin40° — 1)  cos?40°
8in 40° sin 40° =[]
cos240°  cos240°
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5)

COS ¥

o
—_— tg— = —0.5.
sinatcosa’ 0 83 0.5
Haitnem tga no ¢opmyne Tanrenca qpofiHoro yria:

283 2.(=05) _ -1 -1 _[4
T 1 - (=058 1 |3
1-tg2§ 1-(-05F 1-1

3 |3

P&3}1€J’IHB YHCIATEAD B 3HaMeHaTeJIb HA COS(x, NOJYYHNM:

cos (x 1 1 1 3
sino+cosa  1+tgo 1_% _% _—_1—@'

2. Hafinure MuuaMasbHOe 3HaYeHHe dyHKuK (pH tga > 0)

fla) =sina+cosa+ctga +tga +

a)

6)

1
sinfoy  cos?o’

T
sina + cosa = sin e + sin (E —o:) =

., T —_n ¥Ys
—2sm-:1--cos — 5 =2 5

=\/§cos(a—1—r) =\/§Sin(0+‘})'

MunuManbHOE 3HaYEHHe BEIpAKEHVE NPUHHMAET, KOoraa

a-Z+a V3 ( ,r)
+ COS

. T
sin (o: + Z) = -1, e

T T I
a+z——§+2ﬂ'k, Cl—-""4—+2‘a‘l'k.

1
tga+ctga=tga+tg—a>2(mxm tga > 0).

Haftnem (r, Ip® KOTOPHIX JIOCTHrAeTCA PABEHCTBO
1

tgo + Eg_o: = 2; JAOMHOXKHM Ha tga:

tg?a+1=2tgae; tgfa—2tga+1=0;

(tga—1P2=0; tga=1; a=%+ﬂ'k.
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1 1 cos? @ + sin? &
B) =3 —+t—5-=——3 Yyl
sin“ex OS¢ 8in® cx - cos? o
1 1 4

sinza-cosza %'4'Siﬂ20'00820£ sin22cr‘

MuHAMAJIEHOE 3HAYEHYE IPYHAMAETCA, KOTa, 8in® 2a=1;

.9 T m T
sin“2a=1; 2a=_—-47k a=-—+ -k
’ 2 ! 173
Tenepb ybemmmces, 9TO CYIIECTBYET TAKOE (r, NMPH KOTOPOM
JAOCTHFRIOTCH BCE TPU MUIHMYMa OTHOBPEMELLHO,

I
a=--— + 27k;

a=Z+mh  |keZ.
T
3r
Ouesuano, 4T0 @@ = vy + 2k ynomjieTBOpAeT BCEM TpEM

yCJIOBEAM;, KpoMe Toro, tga > 0, crenaosaTensHo

frin = fl@) = —VZ+4+2=[6—2].

PenmTe ypapHeRus:

T . AT
— 4+ 3s8in— =

2
1) 2cos 6 5

Oupm jz| < 1.

2 (1 — sin? %f) +3sin% —=0; 2—2sin? %+3sin%=0;

2sin2—%£—3sin£—2=0.

6
PeurnM 3To KRaApaTHOE YpaBHEHYE OTHOCHTE/BHO smfg
_wz_ 3%./0+16 35 |2
SIn == = 1 =" = 1y

2
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[ 7wz T T

nX -2 ¢[-1;1 I ok
smﬁ g[ !]. 6 6+ v .

™ 1 ? T 5w

- 2= -2 fonk
Sing =73 6 g t7
[ = 1

§- 6T [:c=—1+12k z=-1

' j—

£=—§+2k z=-5+12k @ (Tax kax |z < 1)
6° 6
OTtper: z = ~-1.

2) tg(mz) — v3ctg(mz) = V3~ 1 upu z € [-2,5; -2].
Homuoxum Ha tg(nz):
tg?(rz) — v3 = (V3 = 1) tg(m=);
tg2(nz) — (V3 - 1) tg(wz) — VvV3=0.
Hony4unoch KBaJPATHOE YPABHEHHE OTHOCHTEIBHO
tg(nzx). Pemam ero.
Vi-1+4/(V3-1)7+ 43 _
2

_V3-1+v384+1-2v3+4V3 _
= > =
_\/5-11:\/3+1+2\/§_

tg(wz) =

=15 /(B+1) (-1 % (341
2 2 '

a) tg(rz)=+v3; 1r:c=g-+1rk; m=-;—+k; z¢[-2,5;—2|,

TaK Kak k € Z;
7 1 |
6) tg(ﬂz)="1; ﬂz=_z+ﬂ'k; :1,‘=—Z+k; x=—21
npu k= -2,

1
O g = —2—,
TBET: L )
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4. Briuucoure:

1) 2 a.rcsin§ +a.rcc>o¢s;§
T 4 4}

Bo3pMeM KGCHHYC OT BbIpadKeHMsI B CKOOKAX, Y4Ts, 4YTO
a.rcsin§ c|0; r a.rcc:n:as§ €10 .
4 3 4 YA

cos8 a.rcsin?'—+arccos§- =
4 4/

3 . 3
= cos (arcoos Z) - COS (arcsm 4_1) -
— g8in | arcsin §— - ¢os | arccos § =
4 4)

—gcos a.rcsing —gsin a.rccn:i§ =
=1 i/ 1 Y

. 3 3
IHAMUT, arcsin 1 + arccos 1-3 + wk.

E>a.rcsin§—>£ E>:ev.rccos§>0 TOTAA
2 47 47 4 4 ’
3 . 3 3 =
T>&I‘CSIII1+&I‘CCOS:1->Z1
YTO BOZMGXCHO TOALKO 1pH k = 0, Torme

3

ar in§+a.rc~‘.:os——E
=g 1~

2 .3 3 2 7
CnefoBaTebHO, = (a.rcsmz + arccos Z) =—g= [l.

. T
IIpumeyanne. 3Hasa TOKIAECTBO arcsill L + arccosxs = b1

MOZKHO OBLIO 6B YMECTUTh DPCILCHHCG B OZHY CTPOKY.
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2) sin (2 arctg %) - tg (% arcsin i—g) .

1 . 15
TlycTs arctg§ =@, arcsin 7o = B,

1 . 15 T n
Tor,na.tga—é, smﬁ—l—,?, aE(O,E), ﬁE(O,E).

Hai#tinem sin2a n tg (g-) , 8 38TEM IEPEMHOKAM.

1 sino .
a) tga = - = ——, 3HA3AT cosa = 2sinq;
2 cosa

a=4sin’a; 1-—sin®a=4sin?q
2 1 , 1

1 =5sin®a; sin a=z; sna=—

(sina >0, TaK KaK & € (0; %)),

cosax = 2siha =

cos®

V5
1 2 4
Hrak, sin2a=2- —- —= = <.
in2a 5 /A5
o 15
ﬁ)smﬁ—l,?,

(cosﬁ >0, tak kak 3 € (0;%));

13

LB smB W 15 _15_3_ .
— = 8 — —___‘—"l
2 1+4cosf 1+ 3= 17+8 25 5
3Ha'-m'r,sin2a-tgﬁ=£-§—}-?-= 0,48].
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Pewenue xapmoyuxu 10

1. Briuucnure:
1) (6tg?30° +2c0s180°) - sin 93° =

= (6 . (%)2+2 . (—1)) -8in93° = (g - 2) -sin93° =[0].

sin 20° - cos 10° - cog 60° + cos 160° - cos 100° - sin 150° _
gin 21° - cos 9° + cos159° « cos 99° -
3 8in20° - c0s 10° + 3 c0s160° - cos 100°
8in21° - cos 9° + cos 159° - cos 99°
_ 1 8in 20° - cos10° 4 cos 20° - sin 10° _
T2 §in21°-cos9° 4 cos21°-sin®
_ 1 sin(20°+10°) 1 sin30° |1
2 4in(21°4+9°) 2 sin30° |2|
3) 128 - sin? 20° - sin? 40° - sin® 60° - sin? 80° =

2
= 128 sin? 20° - sin®40° - (ﬁ) -8in?80° =

2)

2
= 3 - 32sin? 20° - sin® 40° - sin? 80°;
sin 20° - 5in40° - 8in 80° = sin40° - (sin 20° - sin80°) =
1
= cos 50° - (cos 10° cos 70°) =cos50°-§(00380° +cos60°) =

= %cos50°—c0880°+i—00350°=

1 1
= 2(0081300 + cos 30°) + Zcos50° =

1 1
= Z(OOS 130° + cos 50°) + 1006300 =

1 o oy, 1 V3_3
-—Z(—COS50 +00650)+2‘?—?.
Snagur, 3 - 32(sin20° - sin 40° - sin 80°)2 = 3. 32

Rlee
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sin'3+cos®3-1 1
cos83 +8in®3 -1 3
a) sin?3 + cos?3-1=
= (5in?3)” + (cos?3)* +
4+ 25in23-cos?3 — 1 —2c0s?3-sin?3 =

= (sin?3 + cos?3)* - 1 —-%-4sin23-c0523=

4)

= 1—1—%sin26=—%sin26;
6) sin®3 + cos®3 — 1 = (cos?3)° + (cos23)’ —1 =
= (sin? 3+cos? 3) {cos? 3+sin® 3—sin® 3 - cos? 3) 1 =
=cos?3+sin?3 —sin®3.cos?3 -1 =
= (sin?3 + 00823)2—2sin23-cos23—sin23~00823—1=
=1-3gin®3-cos23~1=
=3 . 46in?3- cos? 3 = — > sin?6.
4 4

CaenoBaTentHo, .
sin*3+cos?3—1 1 ~—3sin®6 1 9

o — " —— —

2. Halijjure HanMeHbIlee 3AAYeHAE (PYHKIAK

1
b2
fle) =tg a+ctg2a+sm2a+m82a.
tg2a+1= L ctg2a+ 1= 1
g " cos2a’ T sina’

ITpowsseneM 3ameny:
flo)=tg?a+ctgla+tg?a+l+ctglat 1=
=2(tgfa+ctgla) +2

1

amaunt 2 (tgla+ctg’e) 2 4 2(tg¥a+ctg?a)+226.
HT&K’ f((!) 26, T.e. fmin(a) =6.
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1 3 1
2) tg (5 ArCcos & — 2 arctg (—5)) .

O6oziayuM a,rccosg = a, a arctg (—%) =g,

3 1 T T
TOTZE COSC = ¢, tgﬂ=—§; 06(0;5); [)‘E(—i;O).

a) Boraucnem tg %, ecH cosa = g

o sin ¢ v1—cosla
tg— = = =
2 l+4cosa 1+ cosax
9 16 4
l-% Yy _ 5 4 1
= 3 8 8 8 9o
l1+3 s 5 o 2
2tg 8 1
6) tg28 Tt tgf = 5+ SHANHT
2:{-3) -1 4
1-3 i
tgs —tg2
Hm,tg(g——2ﬁ)=-£2—gﬂ=
2 1+tg%tg2ﬁ
1, 4 3,8 1
_3%ts _&ts_® _
T 1-=1 4_1_1_—?*@'
2°3 6 3
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4. Pemnre ypaBHenns:
1) tg(nz) + tg(2nz) = tg(3nz), 24 <z <32
tg(nz) + tg(2nz) = tg(nz + 2nz);
tg(mx) + tg(2nz)
1—tg(rz)- tg(2nz)

a) Ilycre tg(wz) + tg(27z) # 0
(0BosmaguM 910 yeaosue (*)), Torma
1

tg(nz) -+ tg(2nz) =

1= 3
1—tg(wz) - tg(2nz)’
1-tg(nz)-tg(2nz) =1; tg(nzx)-tg(27rz) = 0.
1. tg(rx)=0; wx=nk; z=k|keZ
z =3 € (24;3,2) npu k = 3 ue yaosnersopsaer

yeaoBuio (*);
2. tg(2rx)=0; 2rzx=rwklhkeZ; = E;

2
z=25¢€(2,4;3,2) upu k= 5;
z =3 € (2,4;3,2) npu k = 6 He yaoBneTBOpsAeT
yenosuio (*).

6) Iycrs tg(nx) + tg(2mz) =0, Torma

---------------------

sin(3nx)=0; 3nz=nk|lkeZ;, z= %c
T = 2% €(2,4;32) ipu k=8;
r=3€(2,4;3,2) upm k=9.

2
Orper: {2,5; 25;3} .

*

[

2) 2co8%(nz) = v2sin(rz); |x| <

2(1 —sin?(wz)) = v2sin(nz); 2—2sin®(nx)=+/2sin(nz);
2sin®(nz) 4+ v2sin(nrz) = 2= 0.
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TpcHHpOBOUHbIE KAPTOYKH

3)

sin(nz) =

Permim kBasiparioc ypasicline ornocHTebno sin{re):

V242416 _ —v2+V/I8 2432
4 -4 4

a) sin(rz) = V2 € [~1;1] @

6) si:1(1r:.':)=——2—-2-; m::%+21rk; x"—'-}l-+2k|k€z;

sin(zz} - (— cos(nz)) = %; - sin{nz) - cos(rz) = %;
2sin(nz) - cos(nz) = —1; sin(2nzx) = -1;

21rz=—%+21rk; z=—%+k|kEZ;
7 11

TL=7 (k=2); ¥ = (k=3)

z1, %2 € (1,5;3).

Orser: {1,75;2,75}.
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Pewenue xapmouxu 11

1. Boragenre:
6sin 390° - cos(—390°)  65in3%0° - cos390°

1 =
) cos? 30° — sin? 30° cos 60°
_ 65in(360° + 30°) - cos(360° + 30°) _
= > =
6s8in30°-c0os30°  3s8in60° o
- cos 60° = cos60° = 3tg60 —M'

2) sin® 15° + 3sin? 15° - cos? 15° + cos® 15° =
= (sin® 15°+ cos® 15°) (sin* 15° — sin” 15°- cos? 15°+ cos? 15°) +
+38in? 15° - c08? 15° =
= sin? 15° 4 cos® 15° + 2sin? 15° - cos? 15° =
= (sin?15° + cos?15°)® = [T].
g8in 20° - sin 40° - 8in 80°
c0820° - cos 40° - cos 80°°
a) co0s20° - cos40° - cos 80° =
_ 25in20° - cos20° - cos40° - cos 80°

3) tg20°-tg40°-1g80° =

2 sin 20°
_ 28in40° - c0s40° - cos80°  2sin80° - cos80°
- 45in 20° - 8sin 20° -

sin 160° sin 20°
T 8sin20°  8sn20°
6) sin 20° - sin40° - sin 80° =
= sin(90° — 70°) - 8in(90° — 50°) - sin(90° — 10°) =
= (iOS?Oo -c0850° - cos 10° =

= 500350" - cos 80° +%cos50° =

= i(oos130° + cos 30°) + i-cos50° =

1
.

= %(003130" + cos 50°) + % cos 30° =
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1 o o O 1 \/__
=  (cos(180° — 50°) +c0s50°) + ;- - =
1 o, V3 _ V3
= Z(—cos50° + cos 50 )+—8-— 3
%
Taxem obpasom, tg20° - tg40° - tg80° = — .
B

4) \/%oos ecnntga——f—zr[pn;—r<a<1r

2tg 3 ‘ 5 2t‘.g':2-’s ‘
1-tg2% 12 1-¢g2g’

5{1-t2%) = 2, o - 2% 1),

5(1 tg 2) 24tg2, 24tg2 5(tg 5 1),
a o o o

M tp — = Z_5 22 _94” 5=

12+ /144 +25  12+/169 1213
5 - 5 - 5 !

tga =

a4

I<o:<:-'r=:>£<g<£=:~t‘. 2>0
2 g S22 7%y 70

o 1
3HaMAT, tg 5 = —-5- Ii¢ NOAXCANT.

coOsSQ = ; cosg>0 (£<E<1)
:I:\/1+tg§a’ 2 4 )

1 1
7w
BHaquT,\/_cos—-—-\/_ — ={1l.

a
TlosTomy oos - =
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4v3

5) \/§sin2a+sin%, eciH sino:=T npn%<a<1r.

a) Hafinem cosa.

2

VAN
s) -1

cosa < 0, TIOITOMY CO8Cx = — 1—(

03 l—cosax |, o

6) sin— =% ——— -
)sm2 5 ,sm2>0,

‘1+
SHEMHT, sin%= 5 7 =—\/_

B) sin 2o = 2sin - o8 &, 3HAYMT,

4v3 ( )=_8\/§

sin200=2- T —? E.

r) \/_31112a+31n——\/_( 8\/_)+ \/_—M

49
Oreet: +/3sin 20 + sin M

a
2
6) % (a.rctg(—l) + arccos ( ))
1 3 1 =«
=;CZ+4)=;5=?

7) sin (2arcsin %) .

O6o3HaTAM a.rcsmg- =q, sina= :4-, o€ (0 -g-)

b
HalaeMm sin 2.
9 3
coso:—-\/l—sm o= 1—%_ % =5

sin2o = 2sin - cosax =2 - g %=.
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2. Pcuure ypaBlenus:
1} 2sin? (?) + cos(2az) =3 upn 10 < ¢ < 11.

Jnst mobeix & 2sin® (7:'2_:::) £ 2 u cos(2mz) < 1,

anaunT, s joGeix x 2 sin? (1?-) + cos(27z) < 3.

OueBngro, 4To Jy1a KOpHEH YDPABHCHMA OIOBPCMEHHO
. o { 7T
JOJDKHEI BHIIOIHATRCA pakencrsa 2sin 5 )= 2

u cos(2rx) = 1.

a) 2sin? (ﬂ—;) =2; sin® (2—3) =1= cos (ﬂ—;) =0

%=%+«k; ke Z;

z =1+ 2k, mo ycnopuio =11 (k=5).

6) cos(2rz)=1; 2mx=2mn; neZ;
z=n; noycioBuio x=n=10 nmu z=n=11.
OAHOBPEMEHHO ¢ MICPBLIM PABCHCTBOM PELICHUEM SB-
asierca Tonbko z =11 € [10;11].

Oteer: v =11.
2) 5ctg? (g—%) —cos™? (21r+£;-) =3mpu 1<x<4;

Tak kak

cos2a=1+tg2a,1'o

o AT T nE
— =11 — | = 9 —=1,
5tg® 5 (+tg23) 3; tg23

T Aqr 7 3
a.) tg?—l, ?‘—Z'Fﬂ'k, .‘L’—Z+3k|k€z.
YuutpiBasn, uto x € [1;4], 3aMeuaem, yTo noaxosuT
Tonbko k=1, z=3,75.
v v T 3
6) tg-?——l, ?——Z+1m|n€Z, x——z+3n.
Tyt noaxoaur Toneko n=1, z= 2,25,

Orser: {2,25;3,75} .
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3) tg (%arccosg — 2arcctg (—%)) =z?— 3z —4,5.

] & COB ]
:,'fg;:?_______aip_q ___________ : @
' 1—tg‘a cotg“a— 1 '
ctgla =

e Tiga - 2cige O

tg (é arccos 5) —tg (2 arcctg (—%))
1
3

1+tg(§m°°3 ) tg(2m0tg( ))
3)=1“’°‘*(""r‘"’°S )

1
tg (5 8-1'00035

Ullnh

sm(arccoss)
arccosEE 0'E 3HAYMT sin a.rccoes;E =

5 '2 )’ 5/
= J1-cos? [arecos ) = 41— (3 4
- 5/ 5/ 5

1 1
8 (2 Rrecte (‘5)) ~ Ctg (2arcctg (—05)
2ctg (arcctg(—0,5)) = -1 4

~ ctg? (arcctg(—05)) —1 025—1 3

3xauur, tg (% arccos g — 2arcctg ( ))

1 _ 4

2 3
=—1'I=-—0.,5.

1+§°§

Honysaem ypantenne z2 — 3z — 4,5 = —0,5;
2 _ _ = O r= 4

22— 3¢ —4=0; [x P

Orser: {-1;4}.
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Pewenue xapmonxu 12

1. Boiuncaure:

1) (2co830° — ctg45° + sin?60° + ctg960°) ™ =
3 1\' (3+1 1)‘1
={V3-1++==) ={"—F%--] =
(‘/- *1 «3) (ﬁ 1
_ (B 1) _(16v8-3)"_ 12 _
3 4 12 163 -3

_12(16v3+3) 4(16v3+3) (4(16v3+3)
T 256.3-9 256 -3 253 )

2) sin 167° - sin 107° + sin 257° - sin 197° =
= sin(180° — 13°) - sin(90° + 17°)+
+ sin(270° — 13°) - sin(180° + 17°) =

=3gin13°.¢co817° +8in17°-cos13° =

= 8in(17° + 13°) = sin30° = E

3) cos17°:cos73° —sin13° - cos 21° — cos4° - cos 86° =
= cos817° - sin17° — sin 13° - c0s21° — c0s4° + cos 86° =
1

= §sin34° - % (sin 34° — sin8°) — cos 4’ - sin4° =

__l . o l . o l s QO 1 Fr.Y.
—2311134_ 2511134 +231n8 2511’18 = [0].

4) c0810° - cos50° - cos 70° =

= cos50° - % (2c0810° - cos70°) =
1
= 508 50° - {cos 80° + cos 60°) =

= %cos50° +cos 80° + %cos50° =
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1
=1 (c08130° + cos 30°) + % cos 50° =

1 1
cos 130° + ~ cos 50° +icos30° =

4 4
1 o, 1 o, 1 o1 /3 _[VB
= 4cos50 +4cos50 +4cos30 =1 3 =3[

5) sin18°.
8in 54° = s8in(90° — 36°) = cos 36°;
cos(2-18°) = 1 — 2sin® 18°;
sin 3a = sin{a + 2a) = sina « cos 2 + cos ¢ - sin2a =

=sina- (1 -~ 2sin? a) + 2sin ¢ - cos?

o=
= sin o~ 28in’ @ + 2sina - (1 — sin? a) = 3sino —4sind o
sin 54° = sin(3 - 18°) = cos(2 - 18°);

35in18° — 45in®18° = 1 — 25in® 187

45in®18° — 25in?18° — 34in18° + 1 = 0;

O6osHauuM @ = sin 18°, Torma 4a® — 242 - 3a+1=0;

QueBngpno, ¢ = 1 siBnstercst kopuem: 4 —~2—-3+1 = 0.

Pazaemwm:
_4a®—2a-3a+1|a-1
40® - 42 lm
2a2 —3a+1
T 2a%-2a
- a+l
T — e+l

Bnauwur, (sin18° —1)- (48in?18° + 2sin18° — 1) = 0;
sin 18° % 1, 3HaumT 48in?18° 4 2sin18° — 1 = 0;

—-1—-+3%

. 1+ ViTE 0
o I —_ .
sin 18" = 4 -14++/5°

4
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a) sin18°=_1+\/g<ﬂﬂenogxom,mm $inl8°>0
(0° < 18° < 90°).
0) SHaan,sin18°=_1+‘/g.
OTret; 8in 18° = i—l:-——@
2gin’ o —sina - cosa a V5-1
6) Ala) = 3022 1 200 0 ,ecnnth— 3
2sin® o — sina - cosa
Ala) = =
(a) 3sin? o + 2cos2 o
_cosza-(2tg2cu—tga) _2igfa—tga
B 2o-(3tga+2) 3tgla+2
2tg S 2. Vo1
Tak kaKk tga = ———, TO tgt = ————5 =
1—tg2§ 1-— \/E‘l
_ VBl _ VE-1 _2(vB- ) _,
- 5-2vB+1 3- f -
RS 2 V5 -
2.22_2
Mr, Ale) = 30 = I
7) sin 6o + cosb o, ccnnmn4a--3£npn%<a<%.

Iycrs Ala) = sin® o + cos® o =

= (sin® & + cos® @) (sin* @ — sin® & - cos? o + cost a) =
=ginte + costa —sin?a - cos? o =

. 2 .
= (sm2a+cosza) —3sin - cos?a =

2

=1- 3sin’a - cos a=1—%sin22a.

Tak Kak g < 4o < 7, 10 cosda = —y/1—sin’4a,

2
T.¢. cosda=—,(1— 2—\/5 =1
- -_— 3 -_— 30
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8)

Torna sin2a = d%, TAK KaK % <2 < 1;-.

. 1+3 [o
3HaqAT, 8in2a = 5 =\/3
Taknm obpasom A(a)—1_§ g_

Pa30M, = 13- .
ctg 40° — velgs® + vigs®

yvetg J/otgD® — figh® Vtgb°

144g5°
[+ ]
= ctg40° — V& —ctg40"—1+tg5 =

1—'%50 - 1—tghe

cos 5°48in 5°
= ctg40° — —==5__ — ctg40° — CoSY T co8%H 5" +cos85° _
=ctg cos5° —sinb® _ C'8 cos5° — cos85°
CO5
2co845° - cos40° cos 40°
= ° — - 40° — =10].
ctgd0® — 5 emaos — 4~ e = U

2. Pemnre ypaBHeHR::

1)

w0 (3) () (3) (%)

1
npn ~-2-$ms0.

n(5) = (5) (#(5)-=2(3)) =5

-;-sinm:-(— COSTT) = i—; —%sinwa-—- -;-; sin 27z = ~1;
1 .
- 3=—Z+k 1
21ra:=—5+21rk|kez; 1 ;o g=-g
1 —z<zs0

OrBer: £ = e
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2) cos(2arctg7) — sin (4 arctg3) = 2% — 4z — 5.

" arctg7 € (0; -g-), aretg3 € (0; g) .

&) cos(2arctg7) = 2 cos? (arctg7) — 1;

1 1 1
cos (arctg 7) = = = .
(arcig?) V1+tgZ(arctg?) V1I+7 50
To (2arctg ) = 2-  — fio
raa cos(2arctg7) = 75 =5
6) sin (4arctg3) = 2sin (2arctg 3) - cos (2arctg 3).
, _ 2tg(arctg3) 2.3 3
sin (2arctg3) = 1+tg?(arctg3) 1+3% 5§’
_ 1—tg?(arctg3) 1-3%2 4
cos (2arctg3) = 1+ tg?(arctgd) 1432 5
3 4 24
via sin (darctgd) =2+ = [ —= } = ==,
rorga sin (4 arctg3) = 2 5 ( 5) 25
. 24 24
Hrak, cos (2arctg 7) —sin (4 arctg 3) = 25~ (—%) =0,

x=>5

A ypaBHeHHe MpHHAMaeT BH 0 = 12 — 4z —5; [:c -1

Otser: {—1;5}.
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Pewenue sapmovxu 13

1. Pemure ypaBHeHHS:
1) \/_+2cos(g) 0 npu 8 < z < 20.

cos(z-m-)=—£° E—i( ~E)+21rk

9 2' 9
:z:=:l:g-9+2k-9; z==+75+ 18k |k € Z.

o yenosmio 8 < 7,5 + 18k < 20;

0,5 < 18k < 12,5 ke o o
[15,5<18k<27,5 p=1’ ¥=18-T75=105.

QOreer: ¢ = 10,5.
2) sin(z — 30°) - cos 2z = sin(x — 30°).

. sin{z — 30°) =0
sin(x — 30°) - (cos2z — 1) = 0; [COS(%=1 ) ;

[a:—30°=180°k; [:c=30°+180k In,k € Z.

2z = 360°n z = 180°n
Orser: {30° + 180°k; 180°n | k,n € Z} .
5 m
) m—3ctg-§-msw.
9 1
__R?=3 -% cosz (cosx #0);
1+ ootz vl
2
2008°% _ _ /3cosx; 2008z — V3cosz =0;

sin® z + cos? x
cosz - (2cosz — +/3) =0; paspemmm na cosz #

cosz = L3, a:=:|:%+27rk|kez.

_'2_)
Orser: :I:%+21rk|kez}.
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4) cos 3z = sin2z.
C w .
sin (3::: + —2-) —sgin2x =0;

x4+ 522 3z + 5 +2x

2sin 5 . CO8 5 =
LAY z w
sin —2~+4)—0 . 2+4—‘ﬂ'k -
bz =« ’ b &« w ?
_COS "-2'-+'4-)—0 ?+Z—§+m
x=-—12r-+21rk
x or lk,n € Z.
*“tE"
T
Otser: {_5 +2?rk, 10 n|k n € Z}
y SIB8% g ow 170° < z < 200°
sndz TP )

. 2 2
sindz # 0 4z # 180°p

sine=190 T = 180°k
cosbzr =0 ; 5z = 90° + 180°n ;

x # 46°p z # 45°p

{sin63:-sin4x=0_ {ZSinﬁx_%-cosﬁx-F%:O

{ [z = 180°k
z=18°+4+36°2; x=18°4 36°n.
z # 45°p

TTo ycmosuio

170° < 18° + 36°n < 200°; 152° < 36°n < 182°%
npu n=5 152° < 180° < 182°, 3uauywr,

z = 180° 4+ 18° = 198° £+ 45°p.

Orper: z = 198°.
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6) cos(70° + ) - cos(20° — z) = %

%[008(70°+z—20°+x) + cos(70° + z + 20° — z)] = %;
cos(2z + 50°) + cos 90° = 1;

cos{2z +50°) = 1; 2z + 50° = 360°k;

z = —25° +180°% |k € Z.

Orser: {—25° +180°k [k € Z}.

7) sinz + sin 2z = cosz + 2cos® z.

ginz - (1+2cosz) —cosz - (1+ 2cosz) =0;
(1 + 2cosz)(sinz — cosz) = 0;

tgz=1 m=%+ﬂ'k
_ 1 |k,n € Z.
cosT = —3 :czi%r+21m
T 2n
Orser: {Z+1rk;:|:?+21m|k,ne2}.

8) cos2 (m+ g) + 4sin (m + %) =2,5.

1 - 2sin? (x+ %) + 4sin (:::+ g) =25;

2 sin? (m+g) —4sin (x+-g) -1425=0.

TomoxmmM sin (a: + g) =t, Torua

22 -4t +15=0;, 42—-8t+3=0;

_4xV/I6-13 422

RE 4 4

H

02| =3 W

-

[ LN -
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. (AT )
sin |2+ 3 —2¢[ 1,1].
sin a:+3r— -1 ’
3/ 2
n . 1
z+ 5= (—1)"arcsm§ + #n;

w

3
Orser: {—% + (=" % +2mn|n € Z}

T = + (—1)™arcsin % + .

6
9) sin’z + sin® 2z = sin® 3z + sin® 4z.
1—cos2z 1—cosds 1—cosbr 1-—cos8z
5 +t— 3 -~z ‘+tTz
cos 2z + cos4x = cos bz + cos 8z;
20083z cosz —2cosTz-cosx =0

WM {—E +2wk;—%+2m|k,n€2}.

2cosx - (cos3x —cos7x) =0; 2cosz-2sinbx-sin2x=0;

n
z=5+nk
2 T
cosx =10 x T=-n
sinbe =0; z=zn ; b |n,t € Z.
gin2x =40 r m=§t
12;":5#

T ox
Orper: {gn,at[n,tEZ}.
10) sinz:r—(\/§+1)sma:-cosx+\/§oos2:c=0.
tg?z — (V3+1)tgz +V3=0;

=2 tnk
[tgx:ﬁ; T
tgz=1 m=£+1rn

4
Ortger: {%+1rk;%+1m|k,n€2}.



Pemenue kaprouxu 13 487

11) sin2z +tge = 2,

. 2t
Sm2-"’=1—;fg—§5; x#g-l»?rk.
Obosnaamm tgz = ¢, Torme

2 +t=2; B _9242 -
1412 3 +3t—-2=0.

OuesnaHo, t =1 — Kopens. Pasgennm ma £ — I:
P24 3t-2[t—1
3~ ¢2 2—t42
_— 43t
- 24 ¢
2t—2
T2—2
t2-t4+2=0; D <0, ocraercs ofuH KOPEHb.

tgx = 1; x=%+ﬂk|kez.

Orper: {%+1rklkez}.

2. Jokaxure TOKIAECTBO

(1+tga)-sin(§—a) cinlra
T tea =sin| 2 .

(1+tga)-sin (% —a) (cosa +sina) - sin (% —-a)

1—-tga cos o — Sin o

\/§Sin(5+a)-sin(§—a) o/
- ésin(%—a) =sm(z+a).




488 T peHHpPOBOYHEIE KAPTOYKH

3. Boiumcaute sin2a, cos2a, tg2a, ecan ctgo = 2 +1.

2
Gnde= 2B _ VAL 2(V2+1)
1+tg%a 1+( 1 )2 2+2VZ+1+1
2+

1

V241 V241 _ 1
T2+ v2 \/'(\/'+1) V2

wl’m

1 2
msza=1—tg2a ( 2+1) 2+ 2v/24+1-1
L+tga | ( 1 )2 T242V/2+1+1
241
_2(1+v2) 1 V2
2242 V2 2
tg2a=:::;222=1.

4. Pemyre HepabeHeTBO /b — 2sinz 2 6sinx — 1.
[ {6sinz —120

5— 2sinz 2 (6sinz — 1)2

ging s ?

5—2sinz 20 Vz

sinz =2 —
36sin’z — 10sinz < 4 ;
sinz <1
L 6
[ ginz 2 %
18¢in?2 — 5ginz —2<0 .
1
< =
sinx 5

Pa,ccmo'rpnm Hepasencrso 18sin®z — 5sinz — 2 < 0.
5+/25+144 5413
2-18 36

(sinz) 12=
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Orser: {[%r +2‘.=ra'c;13T"|r +21rk} |k€Z}.

5. IJocrpofiTe rpaduk:

y(z) = v1-sin’z-

(1—-tgz)- tg (% +z)

¥ =|cosz|-

1—tg (§+x)
(1-tgz)- —"‘L:t: - 1+tgz
% = |coszf- =
l+ctga 11

tgx

sin®, cosz >0

=|mzl'tg$={—sina:, cosz <0°

cos (%
cost #0
sinz #0

D(y) :

+z)950
m¢§mkez

ctgz # ~1
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Pewerue xapmouxy 14
1. Pemnte ypaBHeHHA:

1) 1+2sin%=0npﬂ 2<z <4
. TT 1 =z n
sin—=-5; == (-1)F (_E) + wk;
1
= (—1)k+1'2' + 3k.
Tlo ycrosuio 2 < (—1)""'1% +3k < 4.

IIpn k=1 2 < 3,5 < 4, Apyrnx Taxux uenabix k He
CYIIECTBYET.
Orger: z =3,5.

2) cos 2z - sin 3z = cos 2.,

. o cos2z =0
cos 2z - (sin 3z — 1) = 0; [311133::1 ;
2m=£+1rk m=£+£k
2 . 4 2 k Z
T 9 ? t 2x | k,n €
3z—~§+ T m—g+?n
T %, ot 2n
Orpet: {Z+—k,g+—3~ﬂ|k,n€2}.

3) sin 2z = tg60° - sinz.

2ginz - cosz — v/3sinz = 0;

gsinz =0 x=nk
oosx=§; :z=:|:%+21m]k’nez'

Ortpet: {ﬂ‘k;:l:% +2mnlk,n € Z} .
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4) sin2z+cos3z=0mpu <z < %
' w
sin 2z + sin (3m+ 5) =0

2 +3z+ 3 3x-2r43

2sinT-cos-——-—-§———-——=0;
[ . /52 = 5¢ =
sin ?4'1)—0‘ -E--l-z—‘ﬂ'k .
ZiM oo {EZ4l=T4mm
| ®\274)7 271°32
n 2
= -—— 4=k
1
08 ket
-z=§+2ﬂ'n¢(0;§)
® 2w O 2r 3
0<-u+5%"<3 <35 <%

5) cos5x + cosz = —2cos 3z.
S+ z _00853:—

2 2
2c083z - (cos2z + 1) =0

2 cos m+20083$=0;

T=2 4ok
[0033:5-———0 ; 6 3 (knel.
cos2zx = —1 ™
r=-+7mn
2
T W W
QOrser: {E+§k,§+ﬂn|k,n€2}.
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6) 2sin{40° + z) - sin(50° — z) = —1.
cos(40° + £ — 50° + z) —cos(40° + £ + 50° — z) = —
cos(2z — 10°) = —1; 2z — 10° = 180° + 360°k;
x=95°+180°% |k € Z.
Oteer: {95° + 180°k |k c Z}.

7) sindz = cos*z — sinz.

sindz = (cos? z + sin® z)(cos? z — sin® z);

2co82x =0
28in 2z - cos 2z —cos2x =0 . 3
8in2zx = —
2
20 = 7 + 7k z=%+gk
ﬂ, ; - k,n € Z.
2z = (—1)“3 +mn x=(— 1)“— +3n

OTger: {4+ =k; (— 1)“ 5+ n|kn€Z}

8) 8cos?z =11cos2z — 1.

2
8 (#) =1lcos2z — 1

2(1 + 2cos 2z + cos® 2x) = 11 cos 2z — 1;
2co8%2z — Tcos2z + 3 =0

7+yI9—24 7T+5

2z = =
cos 2z 1 1
cos2z =3 & [-1;1]

cos2:z=% ; 0032.1:-——5;

2w=:l:~1-r§+21rk; ..":=:I:%+1rk|k€z.

Orper: {:I:%+1rk|k€Z}.
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4r . 93T .2
9) cos?+sm ?+2sm 3 5

4r | L, 3% 9 3% 5T _
cos?+sm ?—cos ?+1—cos 3 =0

cos%-cos3x+1—cos%$=0;

10) /3sin?x —4sinz - cosz + V3cos?z =0.

VEI—3 21
V3tgiz—4tgz+v3=0; (tgw)l,f—zi\/g 3. jg;

tg:c=£; =7
3 33-—6+1m

tgz =3 z == +mk
tk,necZ.

Owser: {%+rk;%+m|k,nez}.
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11) sinfe -2 _ 2%
sinz:c—4coszg 2

x T w
0085790, E%E-l-ﬂ'k, .."}791["1'211'16.

[ 4 _2
sin® x =tg2£;
4cos2go(sin2§—1) 2
Lo
sin 5
ginfz — 2 = 2. —400843 ;
cos? 3 2
sinz:c—2=—4sin2§-cosg§; ginz — 2 = —sin? 2y
s 2, Sin$=1 . = E . =£
gin® x = 1; [sin:c=—1’ T :I:2+21rn, T 2+1rk.

Orser: {g+7rk|kez}.
ﬁcosa—?sin(%—a) _s
2sin (% +a) — V3cosa
ﬁcosa—2sin(%—a) ~

2. JoxaxxuTe TOXKICCTBO

L= =
2sin (% +oz) —v3cosa
\/§cosoz—2sin§-cosa+2cos%-sina
_2sin§-cosa+2sina-cos§—\/§cosa_
_\/§cosa—\/§msa+\/§sina_\/§sina_\/§
V3cosa +sina — v3cosa sina )
L=v2
H=\/§ =L=I

3. BeluHcanaTe

sin(a —20), e tgo=24; tgf=—-0,75 mpp0<a< il

5
sin(la — 2f8) = sina - cos 28 — sin 28 - cos .
Hafinem sina > 0 u cosa > 0.
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12

5inQ = ————ee sma=-—-_._--_.-.--—_-. ;
1/1+1;ga /1+(24)2 26 13

cosa = 1{1 — 2 —i
- 13/ 13

9
—tg2 8. -5 16-9 7
cos 28 = 1+t2[)‘ cos 26 = +2 1649 25
3
- _2tgB 2-(-§) o
51 2 lll2 _—————— S .
"= 1gp 1+2 >
12 7 5 ( 24\ 844120 [204
Wrak, sin{a—28) = ﬁﬁ“ﬁ("%)‘ﬁ“ﬁ

4., PemwTe nepapencTso /7 — 18tgx > 6tgx + 11.
Tlonoxum tgx =1. Torna HePaBEHCTBO PABHOCHILHO CHCTEME

t;—%
[ [6t+1120 \
{7—18t;(5t+11)2‘ 36¢ +11132t+121g7-13t.
6t + 11 < 0 [ [e<-2 :
7-18t >0 1o
1<
<
[ ~1
6215 Y,
1 o8
6(t+36)(t+1) 6 -1 . t<-1
<15 _,
| —
1 ~Tg

Wrak, t =tgr < ~1; —%+wk<wsug+wk.

Ortper: {(—%+1’l‘k;—%+ﬂ'k |kEZ}.
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5. Tlocrpoitre r'pa(b]ﬂ( y(z) =+/1—ging- ctg 2z - (1 +tg2z).
1+tg (; —2x)

ctg2z - (1 +tg2x)
1+ctg2e -
=|008$|°0082x-0082m+8m2x-8in2m=|oosm|.
sin2z sin2z +c082z cos2z
#

y(x) = |cosz} -

m%%+%k
cos2z #£0 .
D(y): {sin22#£0 ; {z#zn
ctg2x # —1 r w
z# -5+t
L 8 2

%

zm.cgu‘(ngx)
y 1+t¢(%-2x)

1 (I
i i1 [ It |
ilv |I0 Ilv [ ‘§|§|
B f % = LAV 1
/‘“ 4/2 4/! 4/2 4/" 4/2
In _5n X In Ix 1ln
8 8 8 8 8 B
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Pewenue xapmouxu 15
1. Penmmre ypapnenus:
1) 2cos?z + 5sinz — 4 =0.
2—2sin®x +5sinz —4=0; 2sin®z — Ssinz + 2 = 0;
[sinw=21¢[—1;1]

. — (1T
sinw=§ i x=(-1) 6+7rk|k€Z.

OrTser: {(—l)k% +7k|k € Z} .

sinx
o8z
) T—sinz =" z
cosz=0__ «m 0o .
{Sinw #1} =gtk ﬂ\f/ s
x 8n
OTeer: {_5 +27rk|k€Z}. 2

3) sin2x = sin 3x.
sin2z — sin 3z = 0, 2sin2‘”;3‘” ~coszx-2|-3$ =0

sin(—f) _0055_:1::0;

2 2
sin (—g) =0 §=1rk ‘
_cos%=0 ’ 5?::::%_'_7”"
[ o = 21k
km=%+§m |k,n€Z.

OTger: {2ﬂk;%+§ﬂn|k,n € Z}.
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4) cos(2x — 630°) = sin(4x + 540°) mpu 90° < z < 180°.

a) cos(2x — 630°) = cos(2z — 630° + 720°) =
= cos(2z + 90°) = —sin 2z;

6) sin(4z + 540°) = sin(dz + 540° — 720°) =
= gin{4x — 180°) = —sin 4x.

Tormse —sin2x = —sindxr; sindx —sin2z = 0;
dg —
2sin :1:22:1:.60843-;-2:1: =0; sinx-cosdz=0;
x = 180°k x = 180°k
[39: = 90° + 180°n’ [a: = 30° + 60°n lk,neZ.

90° < 180°k < 180°
90° < 30° +60°n < 180° "

TlepBoe HepaBEeHCTBO HE BHINWIHAECTCS OPH JOOBIX

Tlo ycnosuro [

Henelx k.

Bropoe BrmonHAeTCA TOMLKC APH 11 = 2, TOrAa
z = 30° +2-60° = 150°.

Oreer: x = 150°.

5) sinz + sin bz = 2 cos 2.

:::+5:1:. br—x

2gin ) cos 7 —2co82x =0;
. . cos2z =0
2co82z - (sin 3z — 1) = 0; sindz =17
2x=£+1rk m=£+£k
2 . 4 2 k 7
7 27 :a'l 1R E L
z=2mn+ x=?n+g

2
Oreer: {E+%

w 2w
1 k,§+?n|k,n€2}.
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6)

7)

8)

€08 bx — sin 5z = sin Tz — cos 7.

cos 5z + cos Tz = 8in T2 + sin 5z;
5z + Tz 5z~ Tz Te + 5z Tx — 5z

2¢cos 5 oS 5 —2sin 5 -CO8 2 =0

2¢cosz - (cos bz — sinbx) = 0.

YunrtbiBas, uTo cosbxr = sin6r = tgbzr =1,

UMeeM COBOKYTIHOCTb: | oo 0.
YIHOCT: | o6 =17
$=%+ﬂk m=%+ﬁ'k
] ; r |k,neZ
T = — 4 7N x ﬁ+6n

aen(s-5) =[5 on(e-5)- %

T T )
z 4—( 1) 3+1rk,

=T -7
:::--4+( 1) 3+1rk|k€Z.

Orser: % + (—1)"1;- +k|k € Z.
2sinz - sin8x = cos 7x.
cos(z — 8z) — cos(z + 8z) = cos Tx;

cos9z = 0; 9z —§+:«rk x—ﬁ+—k|kez.

Orser: {18+ klkEZ}
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9) v3cos3z +5in3z = cosz + /3Isinz.

V3

L sindz = loos:c+ —@smz,

Tcos3m+2 2 >
T
o) o)
o R
. c—-F+z—3 .3z—§-x+-§_.
sin 2 - sin 5 =0
sin | 2 -% =0 m=%+%k
. : r |k, € Z.
sin m+ﬁ =0 z——ﬁ+7m
OtgeT: {%+%k;—%+wn|k,n€2}.

1
10) sinz - cosx - cos 2% - cos 8z = Zsinl2x.

%0032:.-: +8in2z - cos 8x = isinl2a:;
sindx - cos 8¢ = sin 12x;

-12- (sin 12z — sin4x) = sin. 12x;

8 =mk
2s5in8z - cosdx =0 4.'.."=£+1m;
2
m=%k
x—“+“n, =-k|keZ
8 4

sin 4z + sin 122 = 0;
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11) sindz - (1 + ctgz) + cos® z - (1 + tgx) = 2+/sinz - cosz.
DY) : z# -"'25;;.

sin3:r+cos3:r+sin2:z:-cosm+coszm-sinm=2\/m;
L = (sinz + cosz)x
X (sinzm—sinm - cosz+cos?z+sinz - oos:c) =
= (sinz + cosz)(1 — sinz - cosz + sinz - cos z),

TOTHS Sinx + cosx = 2v/sinz - cos x.

TTonoxkum sinzx +cosx =t¢t;, t20;

~1 42
1+ 2sinz - cosz = 2, Torma sing - cosx = ;— ,
H YpaBHEHHEC PABHOCHJABHO CHUCTEME
£>0 o ftzo0
{t2=2(-—-1+t2)‘ {t2=2’ t=v2

Hrak, sina:+cos:c=\/§; \/Qcos (a:—»%) =\/§;

™ T
cos( —Z)=1; m-—-z+2m|nez.

T

QOTpet: { 1

+21rn|n€Z}.

12) cosz — cos2x = sin 3z.

:c+2:c. . 2 -3 3z 3z

2sin 2 sin 5 —281[1?'008—2—=0;
. 3z .z 3z
ZSln?-(sm-i—cos—Q—)=0;
3z z 3z
2sin — - ———=]J—cos— | =0
sin 2 (cc:s(2 2) cos 2) 0;
3 3z
2sin3'—m-28in%_%+§-sin?_%+g—0‘
2 2 2 o
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. 3z i 2

sin 5 =0 .’.B—gﬂ'k

sin x—%)=0; a:=%+7m | k,n,t € Z.
LAY _ T

-Slll §+Z)—0 -:'0-—- 2+21Tt

Otger: {%wk;%+ﬂn;—%+2ﬂt|k,n,tGZ}.

2. JokaXxnTe TOXKISCTBO
sin To

1

1+ 2cos2a+2cosda+ 2cosba =

L = (1+ 2cos2a + 2cosda + 2 cosba) - (:Ez) =

_sina+ 2co820 - sina + 2cos84da - sina + 2 cosbax - sinoy
sin o

sin & ~sin ov+sin 3o —sin 3ax+sin S —sin Hax+sin T
sine

_ sinTa
sin o

; sina#0.,
sin o

3. Buiunciute

s — 4sin70° =

_ 1-4sin70°-5in10° _ 1 —2(cos60° — cos80°) _
- sin 10° - sin 10° -

B 1~—2'%+200580° _ 2sin10°

sin 10° ~ sin10° =2
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cos?z.

sing - Vsin?z — cosz -

y(z) =sinz - |sinz| — cosz - | cosz;

4. Tlocrpoitre rpacdux: y(x)

in? z — cos® z = — cos 2z;

a) x €1 uerBeprn: y

2 =1;

6) z €Il uersepra: y = sin’z +

B) & € III yersepri: y = —sin’z + cos? & = cos 2z;

]
s

3T %
-

2
] i
. 1l 8
. =
.lﬂ_ &fos|-$-------- m%_2 11111111 Elea t ol Sleot-4 5
& . 8
8 = 3 \ i
[~ ]
b G =2 Wllllm ||||||||||| - - e |3
f : -
| = Il 7
8 = 5y
[ |
= L e e B L B e Rt ST -iri g
/] [ [=] [ 1]
| H
0 /\H
S S = =
=™ ) _ o o] - | = — o ] = —
i | H f
=]
g
o S " S Jetes = A P -
: v T I
& I
&
w o at-3-————--- D St RETECELE -
8 h _ It |
"
Sl Yo B - R B G S ~d5]ea
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Pewenue xapmovuny 16

1. PemmuTe ypaBHEHHS:
1) 2sin?2z + 7sin2x —4=0.

—7T+/499+32 -7+9
4 T4

(31112-’5)1,2 =
sin2r = —4 ¢ [-1;1]
1

[sin2z=— >

gin 2z = —;
5 2

— LT . = kXX
2z = (—1) 6+1rk, z=(-1) 12+2k|k€Z.
A G I LI
Orser: {( 1) 13 2k]k€Z}.

sin2r
1+4cos2z
sin2x =0 2¢ =xk )
cos2x # —1°’ 2z # w + 2’

2)

Orser: {nt|t€ Z}.

3) 003-333 = cos 2z.

x

z A . 3 o A
oos§-cos2:c—0, 2sin 5 sin 5 =0
sin'%z=0 a:=6?ﬂ-k

5 ; 6 |kt € Z.
sinF=0 x =t

Orser: {E:-k;%?-r-tlk,t € Z}.
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4) sin(3z — 450°) = sin(6x — 540°) npu 0° < & < 45°.
6x—540°—32+450°  3x—450°+62-540°

* 2s8in 7 cOoS 5 0;
sin 3?9: — 45°) =0 % — 45° = 180°k
9z ' 9z ;
cos| — — 135°) =0 — = 135° = 90° + 180°n
| 2 2
[z = 30° + 120°k
5 =50°+4°n | PPEL

0 < 30° + 120°k < 45°
0 < 50° + 40°n < 45° °
Hepareencrsa Brinoassiiores apy n = —1 wm k=10:
[:c = 30° € (0°;45°)

z = 10° € (0°;45°) ~
Oreer: {10°;30°}.

o ycnosuio [

cos 3z o o
5) sin23’_-——1r1p1v1 170° < & < 280°.
co83x =sin2z cos3z —cos (22 —90°) =0
sin2x # 0 ’ 2z £ 7k !
. drx+2x~90° | 3z—22490°
2sin - gin =0
2 2 H
x # 90°k

. 0% o) _

sin ?_45)_0 [:c=18°+72°n

(T N [2=—90°+360° |k,ntEZ.
z # 90°k

170° < 18° 4 72°n < 280°

170° < —90° + 360°k < 280°°

INoaxoaar snavenna k= 1 (mo rorna z = 270° ¢ O3!)
nn=23 — BoTOM ciyyse ¥ = 234°.

Oteet: & = 234°.

ITo ycnosmio [
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6)

7)

8)

ginz + sin 2z +sin 3z + sindz = 0.

2Sm:::+3:::

-co8% + 28indx - cosx =0

2cosz - (sin 2z + sin3z) = 0;

, oz T
2cusm-2sm?~cos§ =0;
oos:gm———[] :c=;—r+1rk
sm?=0; 2 k,n,t€Z.
P :c=?'n
OOS§=0 =7+ 2nt

2

7
Orper: {5 + mk; z

ny 7w+ 2wt | kyn,t € Z}.

8in 2z + cos 2z = —1.

v2sin (2z+g) =-=1;

sin (2x+ %) = —%;

2z + % = (~1)* (—-Z—) + wk;

z= —%+(—1)’°"‘1%+%k]kez.
Otser: {—% + (—1)""‘1% + %klk € Z} .
28in 2z - cosx = sin 3z.

sin3z +sinz =s8in3z; sinz=0; z=nklkeZ
Oreer: {nk|k € Z}.
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9) sindz + cosdr = v2sinz.
" v/2sin (4:0 + %) = /2sinz;
sin (4.7:+ %) —sinz=0

de+3-z v+ 3+

2sin 5 - CO8 5 ={;
nsm .7 =0 T=—b n
2 8] 12 03
cos 5_$+£ 0’ x—_i_i.g.f_'_z_ﬂ. ’
I 2 8 20°5 2 5
rw=—-13-r-2-+%?—rk
3r  or |k,n € Z.
“ntE"
T 2. 3m 2
Orser: {—1—2+?k,% —nlknEZ}
10) 4cosx - cos 2z - cos 3z = cosb.
2 cos 2z - cos 4z + 2 cos? 2x = cos bz;
cos 62 + cos 2z + 2 cos? 2z = cos6x;
1 cos2z =0
. ~ 1 =0 1 -
2co82z (00323:+2) 0; 00523:____5,
2 =2 4k T=o ok
2 . 4 2 k 7
o ; - [k,n € Z.
2:c=:l:?+21m x=:|:§+ T

T T T
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11) sin2z + 5(sinz + cosz) +1 = 0.

Monoxem t=sinz+cosz = +/2sin (m + )E [ \/— ﬂ

rorge 1 +s8in2z =% sin2c=# —1.

L o t=0 .
B—145t+1=0; ¢{t+5)=0; [t=—-5¢[-—\/§;\/§_|'

™ w
sm(:c+z) =0 :c+-&—=1rk,
x=-%+wk|kez.

w
Orser: {—Z-I-'ﬂ'klkEZ}.

12) cos2x + cosx = sin 3z.

3z T 3z 3z
2cos? cos§—2sm-2-- oos?—[],
3z T 3z
2005? - (008-2- -sm?) =0
3z T T 3z
2008 — - (sin|{ =+ =] — =0
Cos 0 (sm(2+2) sin — 2) 0;
3z 3z
20053—x-2sin§+%_T-cos%+%+T—0'
2 2 2 -
[ 3z [ ® °2r
cos 5 =0 z=3+3k
LT oz 4
sin Z—E =0; r= §+ T |k-nt€Z
4 T
_oos $+Z =0 -..":—Z+1rt

Orteer: %+3k +21m,%+1rt|kn,t€Z}



510 TpeHHpOROYIMBIC KAPTOYKM

2. Hokamxute TOXKAECTBO

cos 14

cos2¢

1-2cosda+ 2cos8a—2cos12a = -

L=1—-2cosdor+ 2cos8a — 2¢cos8 120 =

_ co82a—2cos4a - 008 2a+2 cos 2w - cos 8a—2cos 1200 - cos2a
cos 2a -

_c082a—(cos 6a-cos 2ar)4-cos 10a+ cos 6a—(cos 14a+cos 10a)
- cos 2a -

_ cos 20— cos 6a— cos 2a+ cos 10a+ cos ba— cos 14— cos 10
- cos 20 -

cos ldo
cos 2o

cos lda

cos 2o
coslda | = L

coB 2a

I
=

3. Buraucnure tg20° +45in20° =

sin 20° sin 20° 4 4sin 20° - cos 20°
= 48in20° = -

cos 20° +4sin20 cos 20°

. 20°440° 400-20° | .

_ sin20° +2sind0° _ 28in 77 - cos 2T +5ind0°
- cos 20° B cos 20° -
_ 28in30° - cos 10° +sin40°  cos10° +sin40°
- cos 20° T cos20° B

80°440° 80°—40°
g "8/

_ sin80° +sin40° 2sin
- cos 20° - cos 20°

2 5in 60° - cos 20° V3
- cos 20° 2 2 V3.
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Kapmouxa 1

1. PaanoxuTre 1a MIOXKHTE/H:
1} cos Sa_ cos Ta,
8 24’
2} sin2ea - cos 3o — sin6cy - cos 3ar;
3) sin2a — sin4a + sin 6o

2. JokaxxuTe TOXKIECTBA;

1) sin2a - cosa — cos2c - sin3a = — cos 4o+ sinoy;
2) cost o — sin o — cos? & = cos? &
2(cosax — 1) 2’

3. BeluncauTe:
1} sin? 16° + cos 46° - cos 14° + 1;
1—2cos?13°
2) sin64° ’
3) (ctg27° — ctg54°)sin 54° + 1,5;
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5)

i
10sin (ﬁ + 2-;') sin (;—r -+ %)
1 — sin? 38° )
2 (sin 14° + sin® 38°) ’
c0831° + cos89° 41
— cos? 14°30/ ’
—3 + 2sin® 78° + 2sin®18°
5sin? 42° ’
8in 44° + cos 74° .
2cos 14° + 2sin 104°°
8in 36° + gin 40° 4 ¢cos62° + cos 42° .
4 cos 6° - cos 4° - sin 38° !
c0837° — 8cos 143° + 25in 127°
8in42° - 5in 79° + sin48° - gin 11°°

6)

7)

8)

9

10)

11)
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Kapmouxa 2
1. Paznoxute Ha MHOMKMTENH:

1) 0065—a+cos4—a'
6 15’

2) sin2a-cosda + %sin2a+ %sinSa;
3) 1 —sin2a + cos2a.
2. HoxamuTe TOXKIECTBA!

1) sinda-cos2¢ —sina : cosa = %sinﬁa;

1+sina+cosa =t o
l+sine—cosa 292"

3. Breruucnure:
1) sin67°-sin7° — sin? 37° — 2;
g 1= 2sin” 46°
8cos92° °’
ctg 31° — tg31° 3
tg 31° + ctg31° cos62°’

2
(tg 6 — °tg %)
ctg? % ’

3)

4)

cos%—sin (%—%)

¥

5)
sin 7¢ - sin 3%

1+ cos62° — cos? 31°
cos? 31°

2 cos® 42° + cos 36°_
cos? 168° !

6) -1;

7)
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2 cos® 46° + 2c08%106° — 3
sin® 76° '

8in91° — gin 1° _

9v/2 cos 46° + /2 sin 44°’

8in 8° — sin 10° — 8in 12° +sin 14°
4sin®?1°.cos1°-sin 11° '

D 5sin211° + 8c0859° — 5sin31°
sin 54° - 8in 67¢ — s8in 36° - sin 23°

8)

9)

10)
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3a4eTHHE KApTOIKe

Kapmouxa 3

1. PasnoxKuTe 118 MIIOXKHTCIIE:
1) sin2a — sin(3a + );
2) sin2« — 2sinde - cos o + sin 6oy
3) cos2a + 28in2a — cosbo.

2. Hokaxure TOXKACCTBA:
1) (tg2a —tgo){cosax + cos3a) = 2sine;
2) 1 +cosax + cos 2a + cos 3o
8in 2¢x + 2 sin & - cos 2cx
3. Boiancaure:

1) cos®41° + cos 79° - cos 19° — 1;
v2{cos 80° + sin80°)
sin 125° '
tg? 31° — 5in?31°
4tg? 31° - sin? 31°’
sin? % — cost %

27 )
2008@

=ctga.

2)

3)

4)

sinf —sin § .
4cos%"-sing-’
tg34°(1 — tg217°)
41g 17° ’
7 cos 85° 4 cos 35° — 25in 65°
cos 25° !
8) cos?23° — cos? 7° +sin?53° — 3;
2v/2c0s7° + V28in83°
cos52° + cos38° '
c084° — co86° — cos8° + cos 10°
gin® 1° - cos 1° - cos 7° ’
3c08215° — 4c0835° — 25in 125°
cos 17° - cos 18° — cos 73° - cos 72°°

5)

6)

9)

10)

11)
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Kapmouxa 4

1. ¥Ynpocrure tg (a+ -Z-) —tg (a - %) .

2. PasnoxHTe HA. MHOXKATEIH:
1) cosda + 2cosa - cosBa + cos 8o
2) 2sin3a — cos2x + cosda.

3. Joxaxure TOKIECTEA:
1) 2sin—sin2a _ 5«

2sinatsin2e  © 2
2 1+ —% = sinde.
4. Beiumcnure:

1) cos?84° +cos51° - cos 39° + 3;

1 —tg275° 2y,
2) s 2 cos® 75°%;

3) ctg2 34° —0082 34° )
2ctg? 34° - cos? 34°’

2
(cos i1 +sin %)
4) ;

1+5in18° — cos236° 1
6) 2 cos? 36° 7
7 cos 68° — 2cos? 4%

2cos? 26° '
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8) cos? 19° + sin?11° + cos?41° + 2;
85in 194° + cos8 256°
sin 14° !
2v/25sin 22° + 5v/2cos68°
¢0s23° — cos 67° !
co8 5° + cos 85° + sin 75° + sin 15°
44/2 cos 5° - sin 55° ’

7co0829° — 2c08151° + 4sin61°
cos 67° - cos 38° + cos23° - cos 52°

9)

10)

11)

12)
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Kapmouxa 5

Brrapcmirre:

1)
2)

3)
2

5)

6)
7

8)

9)

10)

11)

12)

13)

cos? o + 2
3sina - cosa+ cos?

cos —2—17 — cos8 :c+g-1-r- ecnnsin:c——-l—--
3 3 ’ = 3!

cosz, ecnn cos(z — 45°) + cos(z + 45°) = V2;

,ecmn tga=3;

1+ cos2¢q, ecnH sina = —0,6;

tga, econ ctgg o= %;

cos(2a — ), e sina = /0,2;

2sin 5¢ - cos T — sin 12, ecom sina + cosax = 0,3;
3 o

sin? (T - E) , el sino = 0,7;

sinax+ 2cosax

ecu tg— = 1
H el —
sina+4cosa’

2 2
a+f=2n

2v/3 (sina — sin §), ecm a—ﬁ“—'gg';

5°°S(a-ﬁ)$ MHCOSQ'COSﬁz%HQ-l-ﬁm

wls

¥

LT T
COS &, ecyH sm§ +cos§ = 0,5;

. . 3
sin® o + cos® @, eclin Sing 4 cos¢ = \/;
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Kapmouxa 6
Briyucaure:

1) sina — 3sina - cosa

cost o

y e tgo = 2;

T T
2) ctg(:c+z)+ctg( _Z)' ecnu ctgr = 2;

3) cosz, ecan sin(120° — &) + sin(120° + ) = —v/3;
4) sin2a«, ecnu tga = —0,5;
o

5) cosa, ecim cth = —1;
6) sin(r + 2a), ecnu sino + cosa = 0,7;
7) 2sin 6o - sin4a + cos 10a, ecan cosa = 0,3;

5
8) cos? (Tﬂ + %) , ecaa sine = —0,3;

sinae —4cosa

«
9 Zsina+ cosa’ o0 th‘z’
sina + sind _ 3m o
10) cosa—-cosﬁ’ecnaa_i_ﬁ_ 3 Ha 5—3,
. . 1 T
11) 4sin(a - g), eCHHSma°GOSﬁ=ZHa+ﬁ=—E;
. T z
12) V19tgz, ecan sing —cos 5 = 0,1;

sinfa  costa

. 2
5=y EC/IH Sina 4+ Co8Qx = —.
o 5

13) cos?a  sin
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Kapmouxa 7

BrrupcnnTe:

1)
2)
3)

4)
5)

6)
7)
8)

9)

10

11)

12)

13)

cos? a — 2sin o

Ssina-cosa 13 o BA=3
¥ T 1
ctg(fc—z)—(:tg(a:+z), emmtg:c_a,
ctgz, ecnn oos(z—45°)_cos($+45o)=¥;
CO8 20, ecIM COS E+E = 0,25;
2 4
a
th!, eclIi tg§=—3;
cos(2a — ), ecam cos(a+%) = - /03;
2cos3a - cosSa — cos8a, ecnu Sin2%+cos£;-=o,8;
sin? §1'|'+9E- ecm sina = —0,3;
4 27! - ey
cos(§1r+2a) =, ecJH Ctga=§;
w
OOBCU—COSﬁ a-—ﬂ:i '
s ;
sinoe —sin 8 a+ﬁ=£
3
: . 1 T
cos{a + B}, e(‘JTHSlIl(!-Slnﬁ=gua_ﬂ=§’

. €T x
sin — — cos —, ecNIH COS T = — —;
2 2° 2’

in2 2 V3

sin“a  cos‘ o . 3
b ——— ecny Sinox + CcOSOX = —.

cosqx  sino 2
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Kapmowxa 8

Berauciure:

1)

3sinq - cosa —sin?a

9+ 5sina-cosa

iy T 1
2) tg(a:-l—z)+tg( _Z)’ ec.rmtg:c——ﬁ,

3) ctgz, ecm cos(x — 45°) + cos(x + 45°) = +/2sinz;

, ecom tga = —3;

4) sin2q, ecm ctga = -g-;

=1
=3

5) sinc, ecim ctg

e

6) cos (37“ +2a) , ecIM sina — cosa = 0,5;

7) 2cosba - cos T — cos 12¢x, econ cosa = 0,2;

r o
in2{ &= = 3 =01
8) sin (4 2), ecn sina = 0,1;

9) ﬂtg(n%—%:) , € tga = 3/3;

V3 cosa+cosf 27 T
T wa—owep CMOtE=gua-f=g

10)
11) 0,2cos{a -~ B), ecm cosa-oosﬁ:—% ua+ﬁ=g;

12) sinz, ecan sin% - oosg = 4/0,44;

COo8 ¢ sine

sinfa  cos?a . V3
, ECJIM Sina — cos ¥ = -

13)
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Kapmowxa 9

1. BuuncanTe:
1) 4(cos24° + cos48° — cos 84° — cos 12°);
2} ctgl®-ctg3®-ctgh®..... ctg89°;

3) sina —costa, ecnn tg% =0,5;

1-sinfa—cosba
4 ,eCMH o= T°%
) 1—sina —costa ’

-1
5) (a.rccos (—?)) - arctgl;

6) cos(2arctg2) — sin(4 arctg 3},

2. HalinuTe HauMeHbINee 3HAYEHHE (DYHKUIAHA
fla) =|tga + ctgal.

3. Pemute ypanHeHHs:

1} cos?(mz) + 32£sin(ﬂ'm) =2, ecmu |z| €

.
¥

[N

2) oos(ar:c)+sin-5—g—x=—2,em 2z <6

1 1
3) tg?nz +ctg? mx =2, ecom -5 <z< 3
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Kapmouxa 10

1. Beraucemure:

1) sin160° - cos 110° + sin 250° - cos 340° + tg 110° - tg 340°;

— cocd o — qind
2) 1 cosczt sin a-cos“‘a:;
tga
T
3) tg(Z—Za),ecmi tgo =25

4) tg’z +ctg’z, ecm tgx +ctgx = 5;
: 1 1 15) .
5) sin (2 arctg §) +tg (5 arcsin ﬁ) ;
1 3 1
6) ctg (§ arccos ¢ — 2arcctg (—5)) .

2. Haiigure nanbonsice snadcune GYHKIMAKM

f(a) =sin® a - cos? a.

3. Pemntre ypaBneuns:
1) 2cos{nz) + 3sin(rx) =5, ecnu 1 < £ < 2;

2) sin*(mz) + cosi(nz) = sin(rz) - cos(nz), ecnu 0 < z < 2;

3) a:2+6:c-sin%+9=0.
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Kepmouxa 11
1. BuuncmaTe:
T
1) COSE,
tg7®-sin14° -1
9 .
) cos 14° ’

3} 00847° — co513° + cos73%;

4} sin 20° - sin 40° - sin 80°;

5) 162(sinz + cos*x), ecim sinz — cosz = 13_%;

6)

7)

8)

sin® o + cos® @ + 3sin? o - cos? o;

arccos (—0,5 - v/3) : arctg (% . \/§) .

tg (% arocosg - 3a.rctg(—2)) .

2. Haiigure ofnacTe usMeHeHMs1 (yHKIHM
f(8) =2sin® §+ 3tg B - ctg B.

3. Pemnre ypagnenne

cos(mrz) — 2cos (

2

3 )=2, ecnl -6 s -2
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Kapmousa 12

1. Berumcaure:

57
1) tg 1_21

6w 3r
2) co8 —= + 08 -

3)

T 45in 70°%;

w 27 6w
4) cosO+oos? +oos7+...+oos7,

5) cos{2arctg7) — sin(4 arctg 3);

6) tg (231'0003\/% — arcsin %) .

2. Hatinure nHanMeHbluce 3nadenye GhyHKIHH
f(a) =sin® a + cosb ax.

3. Pewure ypaBnenus:
1) tg(wz) — ctg{az) = sin~1(xz) — cos~!(mz),
ec -1 o< 1.5
2) cos{nz) - cos(2rz) - sin{3rz) = isin(%rm),
ecan 0 €2 <05

3) VZ+vVz—1=cosy/1—a.
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Kapmouxa 13

1. Brancimre:
1) sin2x, cos2a, tg2a, ecmm ctga=1—+/2;
2) 4c0820° — /3ctg20°.

2. Pemure ypaBHEHHS:

1) 1+2cos = = 0;

15
2) 2cos(z + 60°) - cos 3z = cos(z + 60°);
sinz
3) o 60° ctg 30° - tg;
4) cosdx = sin2x, ecmm 0 < z < 80°%;
sin4z
5) cos5a:=_1’m 80° < z < 180°;

6) 8in(30° — z) - cos(60° + z) =1;
7) (1 + cos2z) - sinz = cos? z;

8) 9ctg?x + 4sin’ z = 6;
9) sin*z + costz = 3
10) +/3sin®z 4 5cos?x ~ (5\/§+ 1) sinz - cos z = 0
z T
11) 1—6085-—tgz.
3. Pemnre uepaBencreo /10 — 18cosz 2> 6cosz — 2.

cos?(—z) - cos (% - :c)

4. Tocrpoitre rpadrk y(z)=+/1+tg?z
t

g %—-m)-sin(ﬂ'—x).
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Kapmowsa 14

1. Hokaxure TOXAESCTEA:

1) (7 tga)-cos (%—a) = cos (E +a);

14+ tga 4
2) L _, = I S
cosx-cos2x cos2x-cos3x cos9z-cosllr
2sin 92

= sin2z-cosllz

2. Pemure ypasHeHUs:

1) 3sin®2z + 7cos2z —3=0;

: — AES®

%) sin(z 4‘5/§ ) ~0.
cosz — %=

3) tgxr =tgda;

4) cos(z + 360°) = cos(2z — 270°), ecimn 270° < z < 360°%;
5) sin3z — sin7¢ = v/3sin 2z;

6) sinz-cosbz = sin 9z - cos 3x;

7 sin%+\/§cos%+l=0;

8) 2cosz - cosdx = cos3z;

9) 2cosdx = v2(cosx — sinz);
1 .

8sinz’

11) cosz +sinz = /1 — 2cos z;

12) cos2x — cos3x = sin 5.

10) cosz - cos2x =

3. Pewwrre nepapencrso sin bz + sinz < 0.
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Kapmouxa 15
1. Briuucanre:

1) cos(2a — B3), ecu tga=—5 tgﬁ:%npn0<ﬂ< E;

1_2'a

2w o
2) cos 5 T eosg

2. Joraxmre TOXKIECTRA:
sinea + 2sin (%—a) V3
2cos (% - o:) —V3cosa " tga’
2) 8ctg2da+4tgl2a+ 2tgba + tg 3o = ctg3a.

1)

3. Pemmnre ypapnenuns:
1) ctg% = ctg5x;
2) sinbx = cos4z npu 0 < = < 90%;
3) sin(z — 45°) = cos(3z — 180°) npm 0 < z < 180°;
4) cos 3z — cos Tz = sin 5z;
5) c0s(20° + z) + cos(100° — z) = %;
6) cos? z + cos? 2x = cos? 3z + cos? 4a;
7) sinz-sin2z-sin 3z = %sinélx;
8) cos3z + cos2z = sin5x.

4. PemuTe HepaBeHCTBS:

1) /25 —16ctgz = 8ctgz — 5;

2) cosx + cosbz < 0.
8. HNocrpotire rpaduk

y(@) = 1+ ctg?z -

tg (% + :::) -sin(r + z)
ctg(m — z)




530

3aueTHHIe EKADTOYKH

Kapmouxa 16

1.

2.
3.

4‘

5.

Hafiagnre 20 + 83, ecim tga = —2, ctgﬁ=%

HPH%<Q<1T, 0<ﬁ<g.

Briuucnure ctg 70° + 4 cos 70°.
HokasxuaTe:
(1+tg2a)'cos(%+2o:) x
) =cos| ——2a]);
1—tg2« 4
2) 4gin® @ - cos3a + 4 cos® « - sin 3o = 2,4,

3 T
ecnncos4a=—gnpuo<a<z.

Pempre YPaBHEIINA:

1) cos(170° + z) —cos(50° + ) = ?, ecny —180° < & < 90%

2) sing - sin3z + sin4x - sin8z = 0;
3) v3sin 2z + cos 2z = V/3;

4) sin7z + cos? 2z = sin® 22 + sinx;
5) 3+2sin2z =tgx + ctgz;

1
6) cosm»cos2m-cos4x~cossm=ﬁ;
7) sinbx + cosbx = E+cc»:32:.r: npu 0,57 € = < 1,5m;

16
8) arcsin (cos (2arcctgz)) = 0.

Pemure nepaBeHcTBA:
1) arcsinzx < arccosx;
2¢% — 9z + 8

2) arcsin — <

ca.l L

cosx + cosdx

6. Iocrpoitre rpaduk y(z) = et

14 cos2z
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Pewenue wapmovxu 1

1. PasnoxuTe H3 MHOXKUTENH:

2) sin2c - cos 3o — sin 6ex - cosda =
= —cos3a - (sin6ax — sin 2a¢) =
= =2 cosda - 8in 2c¢ - cos 4o,

3) sin2a — sin4a + sin 6o =

= 2sinda - cos2a — sinda = 2s8inda - (00820!—-;-

= 2gin4q - (oosZa— cos %) =

=—4sin4a-sin(a+%) -sin( —%)

2. Jokaxure TOXKIECTBA:
1) sin2a - cosa — cos 2« - 8in 3a = — cos 4o - sina.
L = gin2« - cosa — cos 2« - sin 3 =
= 0,5(sin 3« + sina) — 0,5(sin 5 + sina) =
=0,95in3 — 0,58in 5 + 0,58inex — 0,5sinex =

= 0,5(sin 3a — sin 5a) = —cosda - sinav.
L =—cosde  sino
M= —cosda-sina| L=1II
2) cos® & — sin* o — cos? « —eos? &
2(cosa— 1) N 2
L_eos"a—sin“a—eos2a _
N 2(cos e — 1)

_ (ooszoz—sinza) (oosza+sin2cz) — cog? a _

2(cosx — 1) -

)._.
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2 2 2

cos® o —sin“a — cos“ @ sin“a
2(cosa — 1) —4sin® §
s 9@ ga
4sin”® 5 - co8” 5 o O
= =CO8" —.
4sin® & 2
3
o
L = cos? 3
=L=II
l'I—.::os23
2

3. Brruwncanre:
1) sin®16° 4+ cos46° - cos14° +1 =
= 8in®16° + 0,5(cos 32° + cos60°) +1 =

1
= 0,5(1 — c0s32°) + 0,508 32° + £ +1 =

=0,5+ 1,25 — 0,5cos32° + 0,5 cos 32° =[1,75].
1-2cos?13° _
sin64°

cos 26° c0s 26°
- — = - =|-1].
sin(90° — 26°) cos 26°

2)

3) (ctg27° —ctgh4°)8inb4° + 1,5 =
_{1l4cos 54° _ cos 54°
—\ sinb4e sin 54°
_ 1 + cos 54° — cos 54°
- sin 54°

)sin54°+1,5=

)sin54°+1,5=

= sin5e sin54° + 1,6 =1+15= @

2
(cos”} —sin ;) 2sin? (% - ;)

Vel we(on)

21.
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11""305(”"%)
lﬂsm( +2.;r) sm(2—-l’—'i- -.-;-'-)

4r
sm i + sin < 7

B IOSin(ﬁ+-7—) -oos(ﬁ—g;-')
sin 37 +sin 37

5)

O -

5 smﬁ +sm—7—)

1 - sin? 38° _
2 (sin 14° + sin?38°)
_ cos? 38° _
"~ 2(sin(90° — 76°) + 0,5(1 — cos 76°))
_ cos? 38° _
"~ 2(cos76° + 0,5 — 0,5 cos 76°)
cos? 38° _ cos? 38°

6)

= 2(0,5 +0,5c0876°)  2c0s238° [05]

c0831° 4 cos89° +1
— cos? 14°30/

7)

_2c0860°-c0820° 41 c0820°+1

~0,5(1 4 cos29°) ~ —0,5(1 + cos29°)

—3 + 28in? 78° + 2sin? 18°
5sin? 42° -
_ —3+1-cos156°+1— cos36°
5-0,5(1 — cos 84°) N
—1 — (cos 156° + cos36°)
2,5(1 — cos 84°) -

8)

1+ 2cos60° - cos 96° 1 + cos(90° +

=2

6) _

2,6 (1 — cos(90° — 6°)) _ 2,5(1 — sin6°)

1 —sin§°

= T25(1 — sin 6°) =[=0.4
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10)

11)

sin 44° 4 cos 74° _
) 2cos14° + 28in 104°
__ s8in(90° — 46°) +cos 7T4°>
" 2c0s 14° + 25in(90° + 14°)
_ cos46°+cos74®  2cos60°-cosld®
T 2co814° +2cos 14° 4cos 14° -

_eosle®  [1
" 4cosld° '
sin 36° 4- sin 40° 4- cos 62° + cos 42°
4 cos 6° - cos4° - sin 38° .

_ 8in36° 4 sin 40° 4 cos(90° — 28°) + cos(90° — 48°)
- 4 cos 6° - cos 4° - sin 38°

sin 36° 4 sin 40° 4 5in 28° 4 sin48°
= 4c0s6° - cos4° - sin 38° -

25in 38° - cos 2° + 28in 38° - cos 10°
- 4cos6° - cos4° - 5in 38°
_ 2s5in38°- (c082° 4 co810°) _ 2cos6° - cos4® -
"~ 4cos6°-cos4°-sin38°  2cos6°-cos4®

cos 37° — 8cos 143° 4 25in 127°
5in42° - §in 79° + sin48° - sin 11°
_ cos37° — 8cos(180° ~ 37°) 4 25in(90° + 37°)
~ 0,5(cos 37° — cos121°) + 0,5(cos 37° — cos 59°)
_ co837° + 8cos37° + 2¢o837° _
~ 0,5c0837° — 0,5cos 121° + 0,5¢c0s 37° — 0,5c0859°
_ 11co837° _
= 0,5 (2c0837° — cos(180° — 59°) — cos 53°)
_ 11 cos 37° _ 11cos37 _
0,5(2¢os37° + c0859° — cos59°)  ¢0837° )
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Pewenue xapmovxu 2

1. Pazmokure HA MHOYKHTETH:
S5a 4ox llex 17c

2) sin2a-coséa+%sin2a+ %sin&x =

= %(sinﬁa— gin 2a) + %sin2a+ %sinSa =

1, 1. 1, 1, o
—531116&—531n2a+2sm2a+2sm8a—

= %(Sinﬁa+sin8a) = sin Tex - cos ax.
3) 1 —sin2a 4 cos2a =

=1—2sina-cosa+2cos’a — 1=

=2cos?a — 2sina - cosar =

=2c¢coso - {coBa — sina) =
= 2cosa - v2sin(45° — a).

2. HokaxxuTe TOXKIECTBA:
1
1) sinde- cos2a —sine - cosa = §sin6a.

L =sinda-cos2x —sina -cosa =
= %(sinﬁa+sin2a) - %sinZa =
1

1
= —sir16a+lsi112a-—- —sin2a = lsinﬁa.

2 2 2 2

1
L= §sinﬁa
1 = L=II
I[I= Esinﬁa
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1+sine+cosa o

2) : =ctg —.

1+sine —cosa 2

_l4sina+cosa 1+28in3-cos 3 +2cos?3 —1

T 1+sine—cosa 1+2sm%-cosg-—1+2sin2%

2sm ¥ cos +2cos2 &

2
251115 0035+23m 3

[ 4 Y - ] [ ] o
0035(31n§+cos§) cos 3

o
= = ctg —.
sin% (oos% +sin%) sin% 2
L=ctg%
o =L=IL
H=ctg-2-

3. Briuucnure:

1) sin67°-sin7° —sin®37° —2 =

2)

3)

= 0,5(cos 60° — cos 74°) —sin?37° — 2 =
=0,25—0,5¢c0874° — 0,5(1 — cosT4°) — 2 =
= 0,25 —-0,5c0874° — 0,5+ 0,5c0874° — 2 =

=-0,256-2=(-2,25].
1—2sin®46° _ cos92°
8cos92°  8cos92° (8]
ctg3l® —tg31° 3
tg31° +ctg31° cos62°

cosdl®  sindl® cos? 31° —gin? 31°
_ sin3I°__ Cos3I° 3 sin 31°-cos 31°_ 3
T sin31° | cos31®  oag620  sin?31%4c0s?31°  cg562°
cos31° ' sin3I° sin 31°-cos 31°
cos? 31° ~ sin® 31° 3

- . = c0862° -
S?31° 7 oot 31°  cosbs — o0 62°
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. a\? (%)’
. (tgﬁ—ctgﬁ) _Neos o eingg )
ctg‘z-;— cas § 2
sing
(a:in=l 5 —cos® f%)z 2 2
T x x ink
- oosﬁ@lnﬁ — _ coss . 31]15 =@ m
cos 7\ 0,5sinf | \cosg D
sin §
T
COS'E—SID.(E—I—)
5) — 5= (55
Sm%'Sl.H%
cos%—cosl—"3 2sin‘;'—’6'-sin%
=T x - 8n . w . 8% =E' 0
smﬁ-smﬁ sm%-sm%
1 + cos62° — cos? 31°
) cos? 31° -1= @
_1+2005231°—1-—008231°_1_008231"_1_@
- cos? 31° “eos?3le T =
2cos? 42° + cos 36°
g cos? 168° - @
_ 14+c0884° +¢0336°  1+2¢0860°-c0524° (7.1]
- cos? 168° T cos2(180° —12°) (5.17)
14 cos24° 14 cos24°
~ cos?12° “0,5(1+oos24°)‘@| @
$) 2c08246° + 2¢082106° — 3 o
sin? 76° -
_ 14+c0892°+1+4c08212° -3 @
- sin? 76° - (7.1]

_ ~1+2cos8152° - cos B60° _ cos 152° — 1 ‘“‘:__2_‘
0,5(1 —cos152°) "1 -—cos152°
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9) sin31° —sin 1° _
9v/2 cos 46° + /2 sin 44°
S 25in 45° . cos 46° _
" 94/2cos46° + /2sin(90° — 46°)
V2 cos 46° cos 46° 1

T 9v/2c0s46° + V2cos46°  10cos46° 10
sin8° —sin 10° —sin12° +sin 14°
4s5in?1° - cos 1° - gin 11° -
_ 28in11°-c0os3° — 28in11°-cos1°
- 4sin?1° - cos1° - sin11° -
_ 25in11°(cos3° — cos1°)
" 4sin®1° .cosl1®-gin11°
__ 28in2°.8in1° _ 2sinl®-cosl® _
~ " 2gin1°-c0os1°  sinl®.cosl® =[=2l
58in211° + 8cos 59° ~ 5sin31°
Sin 54° - 5in 67° — 8in 36° - Sin 23°
_ 5sin{270° — 59°) + 8 cos 59° — 5sin(90° — 59°)
~ sin{90° — 36°) - sin{90° — 23°) — sin 36° - sin 23° -
—5c0359° + 800859° — 500559°  2c0s59°
cos 36° - cos23° — 5in36° -8in23°  cos 59° =E2

10)

11)
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Pewenue xapmovwu §

1. Pasnoxxure HA MHOXKHTE/IH:

1) sin2a — sin(3a + #) =
Sa «@

=35in2x +sinda = 2sin—2- cos—z-

2) sin2¢ — 2gin4a - cosa + sinba =

= 2ginde - cos 20 — 28inda - cosxy =
o
= 2sin4a(cos 2a - cosa) = —4sin4a-sing— - 8in 5

3) cos2a + 2sin2a — cos 6o = 2sin 4o - sin 20 + 25in 20 =

= 2sin 2a(1 + sinda) = 2sin 2a - (sin% +sin4a) =
= 48in2¢ - sin (% + 2ac) + CO8 (E — 2a) .

2. lokaxnTe TOXKAECTBA:
1) (tg2a - tga)(cos o + ¢cos3a) = 2sina.
L = (tg2a — tg &) (cos & + cos 3a) =
sin(2a — )

= — 7 .2c0820-cosx = 25in c.
co8 20y - cOS (¥

L =2sina

M=2sina| = L=

1+ cosox+ cos2a + cos 3o

) sin 2c + 2sin o - cos 20

_ 14 cosa+cos2a + cos3a
T sin2a+ 2sine-cos2a
__ 2cos?a+2cos2a-cosar
" 2sina-cosa+ 2sina - cos2a
_ 2c08a - (cosa + cos 2ax)
~ 2sina - (cos o + cos 2a)

L=ctga

N=ctga

=ctga.

=ctga.

=L=1II
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3. Buiuucaure:

1) cos®41° 4 cos879° - co819° — 1 =

= cos? 41° + 0,5(cos 60° + cos98°) — 1 =

= 0,5(1 + cos82°) + 0,25 + 0,5c0898° — 1 =

= 0,5¢c08(90° — 8°) + 0,5 cos(90° + &) ~ 0,25 =
= 0,5(sin 8° — 5in 8°) — 0,25 =[=0,25].

V2(cos 80° +sin 80°) _

2) sin 125°
cos 80° + sin(90° — 10°)
=2 =
V2 sin 125°
cos 80° + cos 10°
= V2 sin 125° B
cos 45° - cos 35° V2 cos 35°
=9J/2. —— T . Jo.l " _ .
Ve VTt
3) tg?31° —sin®31° _
4tg231° -sin?31°
P o . o
_ o3P 31 —sin?31 _ sin?31° —sin®31° - cos® 31° _
= si 4310 - ind o B
4. a: 3 4sin® 31
_ sin?31°- (1 —cos®31°)  sin?31° |1
= 45in?31° ~4sin?3l0 |4
s 4 4 %
Sin" g —Co8™
4) ;2;—“9“ =
2(:08"5'
_ (805 + o) (s § —cor’5)
= 2
2cosT
“sinzg—wszg_ 0032?17 1
= = |2
2008? 2003?
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P 4 T 2r .. X
81n§—31n§ COS?°SIII§ 1

5) —_—— Y =
4cos%—"-sin% 4ms%’1-sin% 2

6) tg34°(1 —tg217°) _ 2tg17° (1-tg?17°) 1
4tgl7e T (1—tg217°) 4tg1 T (2]
cos 85° + c0835° — 28in 65°
cos 25° B
_ 2c0860° - cos 25° — 25in(90° — 25°)
- cos 25° -
2co825° - (cos60° — 1)
= =[=1.
cos 25°
8) cos? 23° — cos® 7° +8in?53° — 3 = g
=0,5(1+co846°) —0,5(1+cos8 14°) +0,5(1 —c0s8106°) —3 =
= 0,5(cos46° — cos14°) — 0,5cos(90° + 16°) + 0,5 -3 =
= —8in30° -8in 16° + 0,55in 16° — 2,6 =
= —0,55in16° + 0,5sin 16° — 2,5 = [ —2,5].

2v/20087° + v/2sin83° _
c0s52° + cos38°

2v/2cos 7° + v235in(90° - 7°) _ 2cos7° + cos 7°
= 3 cos 45° - cos 7° T coste
c084® — cos 6° — cos 8° + cos 10°
sin?1° - cos 1° - cos 7° - @
_2c087°-c083° —2cos7°-cosl® _
- sin®1° - cos 1° - cos 7° -
_ 2c087°(c083° —cos1°)
" gin?1°-cosl®-co87°
_2-(=2)sin2°-sinl° _
~ sin?1°.co81°
4.28in1°-cos1° -8in 1°
sin®1° - cos 1° =8

7

9) D

3.

10)
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11)

3¢08215° — 4c0835° — 25in 125°
cos17° - cos 18° — cos73° - cos T2°

©_ 3c08(180° + 35°) — 4c08 35° — 28in(90° 4 35%)

0,5(cos 35° + cos 1°) — 0,5(cos 145° + cos 1°)
_ —3cos 35° — 4 cos 35° — 2 cos 35° _
~ 0,5c0835° +0,5c081° — 0,5cos 145° — 0,5¢cos1°
_ —9 cos 35° _
~ 0,5c0835° — 0,5 cos(180° — 35°)
—9c08 35°
= 0,5(cos 35° + c0s 35°) =9
IIpumeuanue, Moxuo npoime, ecia y4yecTs, 910
co873° =8in 17°
cos72° =sin18°°
c0s817° - cos18° — cos8T73° - cosT2° =
= ¢o817° - cos18° —s5inl17° -5in 18° =
= cos(17° + 18°) = cos 35°.

TOLO8
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Pewenue xapmouxu 4

I.YHpoc'rmwetg(a+%)——tg( -%)= D

_1—-008(2&-!—12’-) 1—008(20-—1.;-) _

sin (2a+%) sin (20:— %)
D

—1—008(%"'20)4-1—003(%—20)— 0

sin (g~+2a) sin (% —2a) D
) ) 2.2

_ 1+4s8in2c 1 — sin 2cx _

T cos2a co82a

_1+sin2a+1-sin2a 2

- cos 2¢ " cos2a’

2. Paznoxkure HA MHOMXKHTEJIN:

1) cosda +2cosa - cosba + cos8a = @D
= 2co8a-cosBo + 2co86a - 008 20y =
=2oosﬁa-(cosa+cc:82a)=4oosﬁa-cos%'oos%.

2) 2sin3a — cos2a + cosda =
= 2gin3a —2sine - sin 3¢ = 2sin3a(1l —sina) =
= 2sin3c - (sin%—sina) =

. Tt «a T «
—4sm3a-sm(4 2) -cos(4+ 2).
3. Jokaxure TOXIECTBA:
2sina — sin 2ox o
1) 2sine + sin 2a = tg’ 2
2sina ~s8in2a 2sina — 2sina-cosa
= = = @

T 2gine +8in2a  2sina + 2sina - cosa
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_ 2sina(l —cosa) 2sin® § —tg22
~ 2sina(l +cosa) 2c0s2 S RS
L=tg2%
o =L=II
1'I=tg2§
2) 1+ 032840! = sin4a
te (% - 20)
Lop4_gosbe g, coda
tg (?_![_ ) sin| F—de
1
14cos 9;—40:
cos 4o cos4a(l — sin 4a)
=1+ “ooadar ] — 0034(1 -_—
T—sinde
=1-1+4sin4a = sinda.
L =sindo
M=sinda |~ L=

4. Buiuucnure:
1) cos®84° 4 cos51° - cos39° + 3 =
= 0,5(1 + c08 168°) + 0,5(cos 90° + 08 12°) + 3 =
= 0,5+ 0,5c08(180° — 12°) + 0,500812° + 3 =
= 3,56 — 0,5c0812° 4+ 0,5c0812° =|3,5|.
1-tg?75°
cos 150°

(1- 22275 ) - 20087 75°

cos 150° =
_ 2 cos® 75° — 28in? 75° _ 2 cos 150° —@
- cos 150° T oeoslBOe T

2 cos’ 75° =

2)
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cos? 34°~cos? 34°.5in? 340

3) ctg?34° — cos?34° sinZ 34°
2ctg?34° . cos?34° o ooat 38°
8in? 34°
_ ©08234°(1 —6in?34°) 1 sin?34°
sin? 34° 2 cosi3de ~
_ 1 1-sin®34° 1 cos?34°
T2 cos?34° 2 cos?34°  |3[
T + X 2 S 2 7 i r
(cosﬁ-f-smﬁ) _cas iT +8in -ﬁ-+2sm-ﬁ--cosﬁ_
cos? (%uﬁ) cos? (%—1"—1)
1+sin% 14+sin3

Y (1 +oos(;—%)) 1+sin2Z

L3 m 3= ar
COS 3 +COSg  2C08 57+ COB 3y _

5) = =[2].
CO8 g - €08 35 COS § + COS 37
14sin18° —cos?36° 1
6) 2 cos? 36° +Z_
_ 1+8in(00° —72°) — 0,5(1 + 00s72%) 1 _
- 1+ cos72° 4
_ 1+c0s72° — 0,5 — 0,5c08 72° +l _
- 1 4+ cos72° 4
1+ec0872° 1 1 1
—0’5'm+z—§+z—-
7 o8 68° — 2cos?4°
2 cos? 26° -
_ cos68° —1—cos8°  —2sin38°-sin30°—1
- 2 cos? 26° - 1+ cos52° -
sin{90° — 52°) +1 co552° +1
s L -1

1+ cos52° " 1+4cosb2e
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8) cos®19° +sin®11° + cos?41° + 2 =
= 0,5(1 + cos38° + 1 — c0os22° + 1 +c0s82°) + 2 =
" =0,5(3—2sin30° - sin8° + cos(90° — 8°)) + 2 =
= 3,5+ 0,5(sin 8° — sin 8°) =[3,5].
85in 194° + cos 256° _ 8sin(180°+14°)+cos(270° —

14°)

9)

sin 14° - sin 14°
—8sin 14° — 5in 14°
= sin 14° =9
2v/25in 22° +5+/2 cos 68°
c0s823° — cos67° =
V2 (25in 22° + 5¢c08(90° — 22°))
B 2sin 45° - sin 22° -
V2(25in 22° + 55in22°)  7sin22°
- v25in 22° = sin 22°
cos5° + cos85° +sin75° +sin 15°
4v2cosb° -sin55°
_ 2c0845° - c0840° + 25in 45° - c0830° _
4+/2 (0,5(sin 60° + sin 50°)) B
 V2eos40° +VZ- 3 cos(90° - 50°) + 32

T 22 (sm50° _)_ 2 (sin50° + %5.)“

8in 50° +
2 (sin50° + %—5) 2 '
7 cos 29° — 2¢co58151° + 4s8in61°

12) cos67° - cos 38° + cos 23° - cos 52° -

10)

=[7l.

11)

_ T7c0s29° — 2cos(180° — 29°) + 4sin(90° — 29°)
~ 0,5(cos 29° + cos 105°) + 0,5(cos 20° + cos 75°)

_ 7c0829° + 205 29° + 4 cos 29° _

~ 0,5(cos 29° + cos 105° 4 cos29° + cos 75°)
13 cos 29° __ 13cos29°

™ 0,5(2cos 29° + 2 cos 90° - cos 15°) cos 29°

=[13].
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Pewenue vapmouxu 5

Berqucnnze:
cos’a + 2
1 ecaH =3.
)3sma-cosa+cm2a’ tga=3
2
cos?ax + 2 _°°92°‘(1+m) _
3sina-cosa+cosfa cosZa(3tga+1)
_1+2(1+tg2a)_3+2tg2a_3+18_@
" 3tga+1  3tga+1l 9+1
2) cos 2_2_11- — cos m+2—ﬂ e('.m-lsinn:--i
3 3) T V3
oos( —%)—cos(m+2%)= (72)
=2sin2—;r—»sinm=2~-—?-—\;_§=.

3) cosz, ecnm cos(z — 45°) 4 cos(z + 45°) = V2.
cos(z — 45°) 4 cos(z + 45°) = /2;
2¢08Z - 00845° = /2;

V2cosz = +/2; cosz=1.

4) 1+ cos2c, ecmr sino = —0,6.

1+cos2a=1+1-2sin*a=2-2.0,36=[128]

1
5) tga, emmctga—g. Je
o tg s 2.3
tgs=—7=3 tga= =|=0,75].
2 ogg 1-tg23 1-9
6) cos(2a — 7), ecym sina = /0,2
c08(2a — ) = cos{mw — 2a) = —cos2 =

= —(1-2sin’¢) = —(1 ~ 2-0,2) =[=0,6].



548 3aMeTHRIC KADTOYKR

7) 2sin50 -« cos Ta — sin12¢, ecom sine + cosa = 0,3,
sina + cosa = 0,3;
sin® o + cos® @ + 2sin @ - cos @ = 0,09;
1+ 2sina-cosa=0,09; sin2a=-—091;
28in5a « cos Tar — 8in 12¢¢ = 8in 12¢ — sin 20 — sin 12 =

= —gin2a =(0,91].
8) sin® (% — %) , ecmt sina = 0,7.

sinoe+2coscx

9 sine + dcosa’ 0 tgf -9

sina+2cosa _ {sina+2cosa):cosar
sina+4cosa (sina+4cosa):cosa

2tg2

2 20
_tgat2 eyt +2
% 4 « - 205
g+ 2tg § +d _|_4
1-tg2 3

a4 =2

10) 2v/3 (sina — sin 8), ecm {a—ﬁ=2—ﬂ'
3

24/3 (sina — sin 8) = 2/3 - 2sin (a;ﬁ) .

(259)-

=4\/§sin%-cosar=4\/_ £ - (-1) =[=6].
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*

11} 5cos{e — B), ecnncosa-cosﬁ:%na+ﬁ=g
5cos(a — B) = B(cosex - cos B + sinex - 5in B) = @D
=5(%+Sma‘8mﬁ—cosa-cosﬁ+cosa-cosﬁ) =
=5(%—(cosa-cosﬁ—sina-sinﬁ)+%) =

=5(1—cos(a+ﬁ))=5(1—oosg) =5(1—%) =(Z5).

12) coszx, ec.rmsin§+cos§=0,5.
. T z
sm§+oos§=0,5;
i 2£ 2E 1 E. E: M
sin 2+c0e:-: 2+2sm2 cos 5 0,25;

1+23in§-cos g =0,25; 2sin g -cosg =—0,75; sinz=-0,75;

— 3\* _| V7
cosz =+ 1—sinz; cosx=d4f1—[-) =[F—|

4

3
13) sin® @ + cos® o, ecnm sina + cosa = ‘/;

. 3 . .

sino 4 cosa = \/;; sin? o + cos? o + 2sina - cos o = 5
1+2sine-cosx=1,5; sina-cosa=0,25;

sin® o + cos® o =

= (sin? @ + cos? @)(sin? & + cost @ — sin? @ - cos? @) =

=sin*a + costa + 2sin o - cos? @ — Bsin? v - cos? a = |

20

= (sin? & + cos? ) — 3sin® & - cos
2
=1-3sin’a-cosla=1-3- G) =1-

3 _[3
16 |16/
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Pewtenue xapmouxu 6
Beruucaure:

1) sin® o — 3sina - cosa

cost o

, comd tgor = 2.
sina —3sine-cosa _ (sina —3sina - cosa) : cos’a
cos? o costa: cos? o
_tga—3tgo
cos? a

= (41— 6)(1 +4) =[=T0].

= (tg?a—3tga) (1+tg’e) =

2} ctg (a: + %) +ctg (:c - %) , cond ctgr = 2.

” r sin(:c+§+m—§)
ctg(m+—)+ctg(a:——)= =
4 4 sin(m+%)-sin(m—§)
_ sin 2z _
%[cos(m+1—r—m+§)—cos(m+§+a:—%)]
_ 2sin 2z = —2tg2 = —2- Ztg:; -
cos 3 — €08 2% l1-tgx
2.05 2
2 102 | %3

3) cosz, ecym sin(120° — z) + sin(120° + z) = —+/3.

sin(120° — z) + sin(120° + z) = —v/3;

25in120° - cosz = —v/3; V3cosx = —/3; ocosz =[-1]
4) sin 20, ecm tgo = —0,5.

- 2tga 2-(—0,5) 4
2 = = _————= .
e = I fte?a 14025 5
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5) cosa, ecru ctg-g- = —1.

1-tg25 1-1

= =@,
1+tg2g 1+1 ®

ctg% =—1%tg%= —1; cosa=

6) sin(w + 2a), ecmm sino + cos = 0,7.
sino 4+ cosax = 0,7;  sin® o + cos? a + 2sina - cosa = 0,49;
1+2sina-cosa=0,49; 2sina-cosa=—0,51;
gin(w 4+ 2a) = —sin20 = —2sina - cosx = (0,51 . ®
7) 2sin6a - sinde + cos 10, ecym coso = 0,3.

2sin 6o - sinda 4 cos 10 = (cos 2cx — cos10a) +cos10a= @

=cos2a=2cos2a—l=.

8) cos? (% + %) , ecnu sina = —0,3.

@ (33) =3 (e (5 0e) - ®
=%(l+cos(2ar+%+a)) =%(1+cos(%+a)) = @

(1 —sina) = 0,5(1 + 0,3) = [0,65).

sina — 4cosa

ecsd { a—2'
2sina + cosa’ 83 =4

9) 2

sina—4cosa  (sino—4cosa):cosa
2sina+cose  (2sina 4 cosa):cosar

2g 3 .
= —1 = == 8 N — -
2tgx + 1 4tg$ +1 = +1 5

1-tg*
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sine + sin g 3 w
10) — =% =" pa-f=-.
0) cosa — cos 3’ atp g ¢ 8 3
: at+ -3
D sina + sin § __23“](_22)'003(“2 )
@ wa-osh pem (i) o ()
* T
sin=f - cos 7
sin < -sing 6
. . 1 T
11} 4sin{a — ), ecm sinec - cos § = 1 na+f= ~%
. 1. . 1
D sma—cosﬁ=E[sm(a—ﬁ)+sm(a+ﬁ)]=z;
. . ™ 1
sin{a — B) + sin (—-6) =3
sin(a — B) = 1, snauur 4sin(e — §) =[4].
.z T
12) V19tgx, ecm sin 5 —cos 5 = 0,1.
. 2% z . Z z
sm2§+0032§—2sm§-oos§=0,1;
N x
(51 ] 1—231n§-003§=0,1;
—sinz = -0,9; sinz=0,9;
VI0tgz = vIOoZ _ 1 Tg— 2% __ .
cos T 1—sin?z
0,9 0,9 1
_imv/__m—i\/ﬁm—ﬂ:m 0,9 ﬁ—
100

= £T5-09- /T2 = *10-0,9 = [E9].
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13) sin4a+Tcos4a ecoH gina + cos @ =
cos?a  gin*a’ V5

. . 4 .
sinfa+cos?a+ 2sina-cosa=-; 14 2sina-cosa=0,8;

5

2sina: cosx = —0,2;  #in2a = -0,2;

sinfa  costa sin®a+cosfa

cosa  sin’a  sina-cosfa

_ (sin® & + cos? @) (sin* a — sin® & - cos? o + cos? @) _

B gin? o - cos? o -
sin? o — 2sin? & - cos? a + sin? & - cos? & + cost _

sin® o - cos? &

_ (cos? @ —sin’ @)’ +sin’ - cosPa

- in® & - cos? v B

_ (cos20)® +sin’a-cos’a 1 —sin®2a +sina-cos’a

N sin o - cos? o N sin? v - cos? o N
1-(-0,224+(-0,1)2 1-0,044+001 1-003

- (—0,1)? =T o0 o001

207
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Pewenue xapmouxu ¥
Brruncnure:

cos? o — 2sin® o
Ssinex-cosax + 3

, ecnm tgor = =3,

1y

cos?a — 2sin’a cos’a 1 -2tgla

S5sinc-cosa+3 oos2a.5tga+% -

_ 1-2tg’a 1-4
" btga+343tgla  ~5-24343-4

ctg( _E)_ctg(ﬂ
cig (2= ) — ot =+

T

2) .

4

4

T
4

)

1
), ecnutga:=2

*

l1+tgz-tgg _1-tgz-tgmd _l+tgr 1-—tgz

tgr—tgg tgx +tg 7
- (tgz—1)?  4tgz

_(tg:::+1)2 _
- T tglz -1

tg2z —1

-2

2
5

3)
V2

cos (¢ — 456°) — cos (x + 45°) = 3 Co8T;

V22 .
2smx-?=?cosx; 2sinz = cosx;

ctgz, ecnm cos (z — 45°) — cos (z + 45°) =

T tgr—1 tgzx+1

V2

TCOS.‘L'.

ctgz =[2].
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4) cos2a, ecmu oos(g+;)=0,25.
o T .« .7
008( '—) 008-2"008'4——8111-2"81111—0,25,
o qa 1
oos§~81n~2— 0,25v2; cos? ~2---281n-§ 0082+81n 3=g

5)

6)

7)

. 1 7
l-sina=-; sina=_;

g8’ 8
49 17
00320—1—18111 a—l—2a _ﬁ'

tg o, ecmu t‘.g-2- = =3.

tr o= 2t63 _2-(-3) _ -6 _[3
S It 1-9 —8 al

cos(2a — 7), ecnu cos (a+ ) = —/03.
a) ©os (a+%) =—sina=—0;3 sina=—/03;

6) cos(2a~7)=—cos2a=—(1—2sin?q) =2.(m)2_1 =
~05-1=[=04)

2 cos 3o - cos B — cos 8a, ecnu sin® % +cos% =0,8.
o
a) sm2+m52—08 sin® E+2sm-2- cosz+cos a=0,64;
. 9
sina = —0,36 = 25

6) 2cos3o-cosha—cos8a = 2cos3a-cosba —cos(3a+5a) =
= 2c083a + cos Ha — cos 2cx - cos 5o + sin 3a - sinba =
= 008 3¢« c08 5+ 3in 2¢r - cos G = cos(ba — 3a) = cos2a =

9)2 _q_162_ 635162 [463

25

=1-2sina=1~ 2(

625 625  |625[
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4
9) cos(§ﬂ+2o:) , eCJH ctg o = ?
(; )=cos§1r-cosZa-—~sin§1r-sin2a=
_Lewra—Bansa L. 1-tgla V3 2tga _
2 2 2 1+tg2a 2 1+tgle

wl-—-tgza-—%/ﬁtga_1“(%‘/3)2_2‘/5'725_

T 2{(1+tgfa) - 2(1+ (g\/gy)
1-5-4 [13
2(1+3%) 14

10)
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11)

12)

13)

cos{a + S}, emsina-sinﬂ.:é ““‘ﬂ=g-

cos{a + B) = cosa - cos 3 —sina -sin 8 =

1
=oosa-cos,6—g+sma—sin,6—sina-sinﬁ=

=cosa-cosﬁ+sina-sinﬁ——g—g=

2 r 2 1 2
= (08 —— —— e Z= — — =
(@—f)-g=cosg-g=5-;=[0I
sinE—oosE €CJIH COBL = — 3
2 2’ 27
oosm=—‘/T§=>x=:t%+2wk]kez;

sin-g—-cosf=—\/§cos:(E Z)——\/-cos(:l:'?;r+ +1rk).@

2
5 w \/§
\/-COS(ﬁ Z+ﬂk)——\/_008(3 + k) T,
51r 11' w
~+/2cos ( E Z )——\/icos(—g+?rk)—
V3 JE
=4 =g,
ve- 2 2
sinfa  cos?a . V3
— , CIIH SN ¥ + COS oy = —.,
oS ¢ sin o 2
sina+oosa=§; sin2ar+cos2a+2sina-cosa=%;
1

14+2sina-cosa= %; 2gina-cosa= _.i.;

sinfa  cos’a  sinfa+cosfa
cos sino gine - cosa

_ {sina + cosa)(sin® a + cos? a — sina - cosa)

sinc - cos o

(sma + cosa)(l —sina - cosa) f (1 + E)

gsina-cosa = —-é;

sina-cosa _%
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Pewenue wapmouxy 8

Breraucaure:

1)

3sin o - cos o — gin®

9+ 5sina-cosa

44

, ecid tgoa = —3.

3sina-cosa—sin2ar_ tga—tgla ) cosla _
in o - - 9 T osta
9+ 5sina-cosax s +5tga ] oSt a

_ 3tga —tgla . —9%-9

_9tg2a+9+5tga_81+9—15_‘
2) t g+ =) +tg{z—2), ecrn t :1:---—l

g 4 g 4 L) g - 2'

tgr+tg g tgx —tg 3

A A

D l-tgz-tgg 1+tgz-tgg
_-05+1 -056-1 05 15 1 2

= T+05 Tio05 ~1is5 05 3 >~ %

3) ctgx, ecnm cos(x — 45°) + cos(z + 45°) = +/2sinz.
@  cos(z — 45°) + cos(z +45°) = V2sinz;
2co8x - c0s45° = +/2sinz;
sinz = cosz; ctgx =[1]

4) sin2a, ecnu ctga = %

1 3 _ 2tga 2.
tga—ctga_«‘l’ sm2a-—-1+tg2a—1+

al“’ ha G
Il
ER

5) sina, ecn ctg% =3
a 1 2tg 3 2.3 6

tg— = =3; sina= = == .

827 el I+tg2s 148 10
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6} cos(%-!@a) , ecan sina — cosa = 0,5.

sin® a+cos? a—2sina-cosa=0,25; 1—2sina-cosa=0,25;
—2sina -cosa = —0,75; sin2a = 0,75;

cos (%-{-20) = sin2a =|0,75|.

7} 2c085cx - cos T — cos 12¢, ecam cosa = 0,2,

2co850x - cosTa — co8 12 = co8 2a + cos 120 — cos 120 =

= cos2a = 2cos’ a — 1 =2-0,04 — 1 =[=0,92].

. 5 « .
8) sin? (T - 5) , ecy sina = 0,1,

w (5 -5) -3 5 )l

= %(1 —sina) = 0,5(1 — 0,1) =[0,45].

1+tg1%-tg2a

2-3v3 _6/3 _ 3v3

11w
117 \/g(th - tg2a
\/§tg( 5 ) ) ;

2=y =T~ 13’
11r T n V3
th—tg(%‘E)—‘tga—‘?
v3 | 33
g (1 _ 0 _ VB _T+T)_
e\ ), BEE
3 1
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3ageTHBE KAPTOYKH

11)

12)

13)

\/§ cosa + cos

“cosa—cosp Ot A=

o—__—.

— " —— =
cosa—cosf 2 -2sm(“—2£)-sm(“—2é)
1 32
__\/E.coss-cos-}__l/g 50%-—_1
2 Blnz-sing 2 g@ 2
0,2008(0!—5),emmcosa-oosﬁ=—ina+ﬁ_—.%,
1 1
cosa - cos§ = 3 [cos(a + ) + cos(@ — B)] = —;
cos g +cos(@— ) = —5; s — ) = -1;
0,2 cos(ax — ﬁ):o,z.(_1)=,
sing, ecnu sinE — cos £
] 2 2_
2
inZ _cosZ) =sin?Z 4co? T —2sinZ - cos T = 0,44;
(sm2 cosz) sin 2+cos= 5 2sm2 cos 5 0,44;
1—sing =0,44; sinz =[0,56].
sinfa cosa . V3
- — , €CITH sino — cosox = —.
COSx Sina 2

; V3, . 3
smo:—cosa=?; Sm205+00820—23ma-cosa.—_z;

1—-—sm2cz-—§, sino:-cosac=}-;
4 8
sinfa  cosfa  sinda—ocosta
cosa  sina  sinc-cosa
_ {sina — cosa)(sin® @ + cos® a + sina - cosa) _
- sina - cosa -
_ (sina —cosa)(l +sina-cosa)
- sina - cosa -

V3 (1+0,125) _9v3
T3 0,125 2 =[45V3].
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Peienue xapmovxu 9

1. BeruncianTe:
1) 4(cos24° + cos48° — 00884° — c0s12°) = D
=4 [2 sin 24 . sin #5204 (_2 sin 412" . gy 46712 )] -
= 4 . 2(sin 54° - 5in 30° — 8in 30° - 5in 18°) =
= 4(5in 54° — &in 18°) = 4 . 2sin 54";18“ . cog BHIE _ @
D

2
= 88in 18° . co8 36° = 8sin(90° — 72°) - c0s36° =
8sin 36° - cos 36° - cos 72° _

8in 36° -
_2-2sin72°-c0872° _ 2sinl44°
- gin 36° ~ sin36°
_ 26in(180° — 36°) _ 2sin36° _@
- sin 36° T sin36°

= 800836° - co8 72° =

2) ctgl®-ctg3°-ctgh®.... ctg89° =
=ctg1®-ctg3® . ctg5®-... ctg43° - ctg45°x
x ctg(90° — 43°) - ctg(90° — 41°) - ... - ctg(90° - 1°) =
=ctgl® -ctg3° -ctgh®- ... -ctg43®-1x
X tg43°-tg41°-tg39°-...-tgh% - tg3°-tgl° =
=(ctg1°-tg1°) (ctg3°-tg3°) - (ctg5°-tg5°) .. . (ctg43°-1g43°) =
=1-1-1-...-1=[1].

3) sin*a — costa, ecam tg% =0,5.

267 2-05 _4
1+ tg?’% 1+(05)2 &
4

sint @ — cos* a = (sin® @ + cos? @)(sin @ — cos? @) =

sinoy =

4\ ?
=sina —cos?a = 2sinfa—1=2- (3) —1=

2-16 7

_1= —

25 251
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1 —sin® o — cos®
4 =7°.

) T—sinfa—costa o &

“1—sina—cosfa  1—(sinar+cosfa)
1—sina—costa 1—(sinfa+costa)
_1—(sinza+cosza)(sin4a—-sinza-cosza+oos4a)_
- 1 — [(sin® & + cos? &)? — 2sin® & - cos? o] -
_ 1 —[(sin® @+ cos’a)® — 3sinax - cos®a]

- 1—(1-2sin’a-cos?a) B
_1-143sina-cos’a |3
1-142sina-cos?a |2
T. €. 3HAYCHAE BLIPAKCHUS HE 3ABHCAT OT & Ha 00JacTH
CYIIECTBOBAHUS,
-1
5) (arccos(-?)) -arctgl =
-1 -1
w(r—srccos Y3} T_(p_T) A_8 7 _[3
- 2 4 6/ 4 5r 4 |10[
6) cos(2arctg2) — sin(4 arctg 3).
OGosnaunM « = arctg2, S = arctg3,
Torma tga =2, tgf=3.
1-tgla 1-22 -3
0820 = I ia) BT -
1—-1g2p 132 8 4
23 = . = o e — Tt
W= ingp ST
_ 2tgf . 2.3 6 3
2 = — - B I =
2= Thep P I e o TF
sin4f8 = 28in 28 - cos28; sindf=2- 3. (-E) = —ﬁ.

5 5
Torpa cos(2arctg2) — sin(4 arctg3) = cos 2 — sindf =

3 24 9
=~5+3 35 0%
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2. HaiinguTe HanMeHbIIeE 3HAYEHHE DYHKLAN
fle) = [tga +ctgal.

@) gina  cosa sin? a+cos? o 1 @
o) = - = < - - 3
cosa  sine sino - cos o sino - cosax
1 2
%sin2a sin 2o

Tax kak paubonbimee spaqenue §in2a = 1, TO HaHMEHbITEe
snagenne f(a) = 2.

3. Pemmnre ypaBHeHHA:

1) cos®(nz) + 3T\/iﬁ;in('.'r:f:) =2, ecmn |z} < %
1 - sin?(7z) + i-;/—i sin(rz) = 2;

ofosnaumm sin(nz) =t, roraa 2% — 32t +2=0;

3/2+I8=16 3v24 2 :;2_¢E(sin:c)
- ) = 1 = T2 .

2
Urak, sin{7z) = %; (22

t19

L = (—1)*arcsin£ +nk; wz= (—1)*% +wk|k € Z;

2
1 1
1 (—l)kz+k~‘§§
1Y >
(-1} 4+k, 5
1.1 |
Ilpu k=0 i‘ 21 , UpH ApYraxX k pemeHHA HeT.
-
4 2
O'I'Be-r-:::---1
* "‘-40
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2) cos(mz) +sin5?rT$ =—2,ecmm 25z <6.

D cos(me) = —1 wr =7+ 2nk
2 2 2
(1 4
g ing
5+2n\6
1
z=1+2k —g+5n22
1 4 ¢ 3
z=—=+4-n’ 1+2k<6
5 5 142632
1 4
1+2%k=—<+ =
L + 5+5n
(k<25 ﬁ:f
k>%’15 [(n="T
{rs J|7=¢
14 ! n=>5
ﬂ?z n=4
2n = L7 =3
N 3+5k | 2n =3 + 5k

k=1

n=d’ xz=3.

TIpoBepsia mapel, nOIyYaeM {

QOrper: £ = 3.

3) tg2rx +ctgimr =2, ecim —% <T < %

tg2rx + =2 tgtnz—2tglnz+1=0;

tg2 L
(i;g:g L — 1)2 =0; tgfnrx=1;

nT = =+ nk T 1+k
@ ) ‘ ; ‘ |k,neZ;
tgrzr = -1 s 1
1r:c=—z+1m T=——4n
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Qrger: {—Z, Z} N

565
C (1 1 1

-—t+k<= k<=

2 2 4, _

. k=0

ikt k>3 1

, 4 2 4 =1

1, 1} .3 2 D

) 1T"<3 "1 _, =71

> >-1"7
|72 T2 n
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Pewenue wapmowxy 10

1. BriuncauTe:

1) sin 160° - cos 110° + sin 250° + cos 340° + tg 110° - tg 340° =

@D

@

.20

@D

@
2)
3)

@

= sin(180° — 20°) - cos(90° + 20°)+
+ 8in(270° — 20°) - cos(360° — 20°)+
+ tg(90° + 20°) - tg(360° ~ 20°) =

= 8in 20° - (—sin 20°) — cos 20°- cos 20°+ ctg 20° - tg 20° =

=—c08(20°—20°) +1=—co80°+1=—-1+1=[0].

1-costa—sinta _,
- cos

0=
tg’ o

_ 1—(cos* o+ sin* a—2sin? & - cos? a+2sin’ & - cos? @)

2
sn 2 . costar

008!0'

. 2 .
1-— [(cosza+sm20e) —281112&'00820]
sin® a - cos2

1—1+2sin?a-costa
= 5 =E|,

8in“ o - cos? o

tg (g —2a) , 6CHH tga = 2;

tg T — tg 20
tg (g —2&) - 4

1 +tg’i— ~tg2a’

2tga 2.2 4

2 -_— — = amt
B e 14§

n 1+3 (A
t'g ——2-‘1 = =_=§o
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4) tg?z + ctg’x, ecau tgz + ctge = 5.

5)

6)

(tgz + ctgz)® = te? z + 2tgx - ctgr + ctg?z =
=tg?z + 2 +ctgla;

(tgz + ctgz)® =52 =25; tglz +ctglz+2=25;
tg? = + ctg® z =[23].

. 1 1 . 15
A—sm(2a.rctg-2-)+tg (Earcsmﬁ).
1 . 15
O6o3ranuM arctg§=a, arcsmﬁ=ﬁ (a,B€1);
1 15 . B
Tor,qatga—E, 31nﬁ—1—7, A—-sm2a+tg§,
N T_2
1+tga g_\/g’
4 1
gin o == l—g———s,
2 1 4
sin20=2:-—:—x==
Vs VB 5
B sinf _ 225 _ 8
By = TTesp P Yl w1
g ¥ 1517 31 3
_——= 8= ————————— ;
2 1+8 11 2% 155
4 3 |7
A—g-i--g—g.

3
OBostariM arceos = = o (acl),
1
arcctg (—5) =p(Bell.

3 1
Torge cosav = ¢, ctgf=—5 = tgf=—2.
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a) Haitmem tg %.

4
. a sin a _ l—coso:__s‘__l_
@ tg§_1+cosa_ 1+ cosa _2_2’
2tg 8 —4 4
6 t 2 = —— i -
= My 1 4 5
1+tg5-tg28 1+3-3 3
a 3 3°3 3
® Ctg(§_26)= a = —3 = —5-=2
tgz—t828 3-3 %
2. Ha#inure Hanboabinee sHavenue GbyHKnan
Fla) =sin® a - cos? .
g f(o:)=sin2a-cosza=i—sin22a=%(1—cos4a);
—~1g<cosda<l; 12 —cosdaz—1;
1.1
HauGonbiuee 3uavenne ynkunn f(a) — % .

3. Peimmnrre ypapHeHUs:

1) 2cos(nz) + 3sin(rz) =5, ecmn 1€z < 2.

{cos(fra:)=1. {11‘9:=§r7rk . {9:=21k 0
sin(arz) =1" ?r:r=§+21m’ 9:=§+2n )
Oreer: z € 0.
2) sin®(nz) + cos*(nz) = sin(rz) - cos(nz), ecan 0 = < 2.
sind(nz) + cos?(nz)+
+ 2sin%(nz) - cos?(nz) — 2sin®(wz) - cos?(nz) =
= sin(7z) - cos(mz);
5.1 (sin?(nz) + cos? (11'9:))2 — 2sin?(nx) - cos?(nx) =
= sin(wz) - cos(nz);
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2 — sin?(27rx) — sin(2nrx) = O;
sin?(2nz) + sin(2nz) ~ 2 = O;

~1++4/14+4-2.-1 -—-1%3

(sin(2nz)) 12= ) =—a
sin2rx = -2¢&{-1;1 .
cin9ms = 1 #1 ] ;3 sin(2rz) = 1; ®

T i
21rx=§+21rk; m=z+k.

[IpnpaBas k pasnuyHble Lenbie 3HAYEHHA, OThepeM ToNb-
KO Te, IIpn XoTophX % € [0;2)].

1.1
Orger; {1*12}'

3) :1:2+69:-sin1;-+9=0.

a) Ipn £ =0 9=0 — noxr.
6) Paccmorpum cayuadt x # 0. Torna

T 249 T
— . —_ ____< .
sin 5 e 1 < sin 5 % 1;
2+ 9+ 6z
1< “’2+9<1- 6z 20-
=l =y 2 ’
6x zc—-6z+9
—— " <o
6z
3 Y777,
N_ z € {—3;3}.
7707 %

IIposepka NOKA3RIBAET, 97O £=—3 U £=23 — KOpHH.

Oreer: {-3;3}.
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Pewenue wapmovwu 11

1. Boruncnure:

NIOSTOM u::-7—?—1:--—i11£--—2;\/§
0STOMY €OS 1o = —s8in o = 2 .

tg7°-sin14° —1 Z::;??: *2sin7° - cos 7° — 1 _

2) cos 14° "~ cos?7° —sin?7°
2sm 7° — sin? 7° — cos? 7° _ sin® 7° — cos? 7°
cos? 7° — sin® 7° " cos?7° —sin7°
3) cos47° —co813° + cos 73° =
= cos8(60° — 13°) — cos 13° + cos(60° + 13°) =
= c08 60° - c0s13° + sin 60° - 8in 13° — co3 13°+
+ c0os60° - cos13° — sin60° - 8in 13° =

1
=3 cos13°+ g $in13°—cos 13°+% cos13°— g sin13°=[0].

4) sin20° - sin 40° - 5in 80° =
= 8in 40° - (sin 20° - 8in 80°) = cos 50° - (cos 10° - cos 70°) =

=1

=cos50° 1 (00380°+00360°) = l(::0350“ -00380°+% cos50° =
%(cos 130° + cos30°) + = 00350" =
Vi 3

-i—( 00350°+cos50°)+100830°——i- = =5
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5) A= 162(sin*z 4 cos? z), ecnu sinz — cosx = ?
. 2.2 .2 2 .
(sinz - cos ) =g =sin"z+cos x—2sinz-cosz= EP
=—gin2zx+1;
§=1—sin2m; sin2m=1—§=g;
A =162(sin® 2+ cos? .+ 2sin’ z - cos? £ — 2sin®z - cos? z) =
= 162((sin? z + cos® )% ~ 2sin?z - cos? z) = (5 1]

_ 1., \_ 1 (7\%\
—162(1—§sm 2&:)—162(1—5.(5))_
1 49 49

‘162(1‘5‘5)‘162(1‘ﬁ)—

=162 (%) =162 — 49 =[113].

6) sina + cosba + 3sin®a - cos? o =
= (sin® & + cos® @){cos? a +sin* & — sin® & - cos? @)+
+3sin’a-cos’a =
=1-(cos? o +sin & — sin & - cos® @) + 3sin® - cos? @ =

=costa+2sin? a-cos? a+sind o = (sin? a +cos? a)? =[1].

7) arccos {(—0,5 - v/3) : arctg (% . \/3) = @

—fr_T).E_57
- 6/ 6 6

8) A=tg (1 arccf:)sl:§ - 3arctg(—2)) .

={5].

3| o

2 5

OBO3HAYHM O = ArCcos B arctg2 = B, Torma
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A=tg (% a.rccosg - 3arctg(—2)) =tg (% + 35) =

tg 35 +tg3ﬁ

3
1—cosex 1- 5 25

3
V1+cosa 1+3 V

(Tax xak a € I verBepTH).

+tg2

tg30 = tg(f +20) = %;

_2tgf 2.2
tg25‘1—tg25‘1_4 3» IOSTOMY

2-% 2 2.3 2

3 3

tg3ﬁ= e — R I

1+2-4 L7301 1
3HauuT

2. Haiignre 06acTh U3MEHEHHSA (DYHKIMH

f(B) = 2sin% f+ 3tg F - ctg .
f(ﬁ)=2sinzﬁ+3=1 —co828 + 3 =4 — cos828;

D(f): {::’lfg:g re f# SkIkEZ

—1gce0828L]L; 12—cos282-1; 524-—cos2823;
Ho c0s28 =1 npu § =k ¢ D(f),
cog2f= -1 upnﬁ=g+1rk & D(f).

3HauHT, 5> 4—cos28> 3, T.e. HAHOWILIIETO ¥ HAMMEHLIIETO
3HAYEHNA ¥ (DYHKIHH HeT.

Orser: E(f) = (3;5).
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3. Pemnre ypaBHeHHe

cos(rz) — 2008 (2’;") =2, e —6 <z < =2
cos(mz) — 4 cos? (%) +2=2; cos(wz)—4cos’ (ﬁ:) =0. €D
Tax kax cos3a = 4cos® @ — 3cosa, To D

AN LEAN s 7T _
4008(3) 3003(3) 4cos(3) 0.

a) (ﬂz)=0; E=£+1ﬂ'k[k&EZ; z=15+3%k €

3 3 2
Ilo yenoeuio —6 € x € -2, Toraa
1,5+3k\_ . 3k$ 3’5- B _I
{1,5+3k>—6’ {3k;_7,5’ 25<k< 5"

Iozxonpr &k = -2, Torma z = —4,5.

6) 4.cos? ("'3"’)—4@(”;) 3=0;
(cos(ﬂm))l2=2:l:\/4-l——l2_2:l:4_

3 4 4
cos{ =) = 1,5 ¢ [1;1]
3 . =y 1
o oo () =5 @
3/ 2
féﬁ':—;t%{+27m, z=12+6nlncZ.
Io yenosmio =6 €< ¢ € =2, T.e.
2
2+6n< -2 n< -3
24+6n>—6 n -3
{—2+6n€—2’ ng0
—24+6nz -6 n}—g

Ecnu n=-1, 7o 2=-4; ecm n=0, T0 £ = —2.
Orper: {—4,5;—4;-2}.
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Pewenue wapmosy 12

1. Boruncaure:

LY T m T
1) tgﬁ—tg(a—l—z)—ctgﬁ.
i sin g
YuremM, yro tg hod =.ﬂ, Torza tg r__—6 _
. 12 14 cosa 12 1+cos%
_ 3 _ _l. 2 _ 1
1+ 282 2443 243
o T
tgﬁ—ctgﬁ—2+\/§.
6w 3n
2 —_— o5 — =
)0085 0055
o 3r 2£;in3—5"£ cu::s%-r:-:inﬁs—’r
= CO8 — * COB — - = -
5 5 2sin? 2sin 3
sinl?’- sin (21r+2?“) sin?s’:
B 4sin—5315 B 43in3%'r B 43111% B
. sin(n~F) _ s T
T 4sin¥ 4sin3T |4
— 3 o:
3) ——T 4gin 70
. 140° . 20°
_1-4sin70°-sin10° 1 —2-2sin5~-sin=-
- 8in 10° - gin 10°
1+ 2 (—2sin 842 . i, 880
@ = 2 2
- sin 10°
1
@ 14+ 2(c0s80° — c0s60°) _ 1+2 (o0s80° - 3) B
- sin 10° - sin 10°

. 1
_ 142 (sm10° - 5) _1+2sin10°—1 2sinlQ° -
- sin 100 - sin 10° - sin 10° =
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4)

5)

A—cos[l+cos£+cosz—ﬂ-+ +coe5;ﬁ
- 7 7 7°

PaccmoTpuMm oTaensHo TpH cyMMbel: 2-ro ¥ 7-ro, 3-ro n
6-ro, 4-70 W 5-TO CIATAEMBIX:

6w 6w
cosE+cosE=2cos$+T-cosT_; =
T 7 2 2
-—2':«:13E coss—ﬂ—[]
- 2 14
2 4
AH&JIOI‘H‘-IHOCOST;E-I*COS%E=0!ICOS§,';E+COS7F=0.

Cnenoparensno, A=1+0+4+0+0=[1].
cos(2arctg 7) — sin(4 arctg 3);

Obosnauum arctg7 =o, arctg3=p4 (o,B€1).
Torpa tga =7, tgf=3.
a) BurucoraM cos 2o

00826!_' L = L —i
T l+tg2e 1449 50°
1 24
— 2y 1 =0 — ] = e,
3aaqamT, o820 = 2costa—1=2 %0 1 %5

6) Brraucrum sin48.

sin4f8 = sin(28 +28) = sin 28-cos 25+ cos23-5in28 =
= 2sin28 - cos 23;
cos? = ! =i—'
1+tg28 149 10’
cos2ﬁ-—-2coszﬁ—1=%—l=—§ (28 €11);
. 16 3
sm2ﬁ— 1—%—3.
. 4y 3 24
3uayur, sindfF =2+ (-—-5) E = o

Takum obpazom, cos2a — sindf = —% - (—%?_;) =[0].
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6) A=tg(2a.rccos~——5-—-—arcsin£).

V26 13
* O603HATHM a,rccos‘/% =a, arcsm =8 (a,fel)
Torna cosa = 5 ging = —
V26’ 13°
_ _ tg2a—tgl

a) BreiumcnnM tg2a.

cos2a = 2cosla—1=2- ﬁ—l_

25 12 26

=S-l=g (2
® > (2a€l).

1 132 — 122 b
®© tgza_\/cos22a_1_\/ 22 12
6) Beiumcnnm tg .

. 12 144 5

D sin f = 32 cosff = 1-1—-5—1-5,

12 13 12
¥i=3'5" 3,
B3 25-144 [ 119

1452 T 12-5-2 | 120
2. Haitzure HanMeHbIIee 3HadeHHe PYHKIUA

F(a) = sin® & + cos® ax.

£(a) = (sin?a)® + (co? @)’ =

= (sin® a + cos? a) (sin* a — sin®

=1-{((sin?a)"+ 2sina - cos? o + (cos? @) ) — Bsin’ - cos? o] =

]

Taxum obpazom, A =

a-cos?a+ costa) =

D =(sin20+cosza)2—3sinza-cosza=
3., 3 3 5
=1-"gin?2x=1— (1~ == 2,
5.5 ] 2 5l 2 1 8( cos 4a) 8covs40:+8
-1 g cosda < 1; —égﬁcosmx§ L 3 40:+E £ 1.

8 8 8’ 4 8 8=
SuaynT, HauMerbIIee 3HaYeHNe GyHRIEA fa) — .
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3. Pemmmre ypagHeHus:

1) tg(nz) — ctg(mz) = sin~}(nzx) — cos~(nz),

e —1lg <15

sin(mz) cos(mz)

1 1

cos(rz)  sn(nz)  sin(zz)  cos(nz)’

sin’(rx) — cos?(mz)

cos(mz) — sin(nx)

sin(mx) cos(mz)

[ sin(mz) # 0
cos{wzx) # 0
sin(wz) = cos(mx)

sin(mz) - cos(rx) #£ 0

[ 7z # nk

ﬂ'm-—,ég+1m
4 1rx=%+7rt M

T =7+ 2nk

| [sin('u'z) + cos(nz) =

~ sin(nz) - cos(nz) ’

(sin{mz)— cos(nz))(sin(rz)+ cos(nz))= — (sin(mwz)— cos(mrx))

]

[ 7z £ 7k
ﬁx%ﬂ'ﬂ.+g|k’n€z
. @
P ﬁsin(ﬁz—%)=0’@
- in *11':1:+E "—ﬁ
ks 1)
(2 #k
m#%+n
1
z=14+2 |t,pmeZ
z=—§+2m

TE = —g 4+ 2nk

3
t=-lz=-J
1
t=0 :::-Z
5
-t—]. 3—2
315
Orser: {—Z,Z,Z}.
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2) cos(wz)-cos(27zx) sin(3nz) = :i sin(2nrz), ecmn 0 2 <0,5.

4 cos(nz) - cos(2nz) - sin(3nx) — 2sin(nz) - cos{wz) = O;
2 cos(nz) - (2cos(2nz) - sin(3nz) — sin(nz)) = 0;

2 cos(nz) - (sin(5nx) + sin(nx) — sin(wz)) = 0;

2 cos(wx) - sin(57z) = 0;

1

[ cos(mz) = 0 7z = = 4wk :c=§+k
. ; 2 ; |kyn € Z;
sin(57zx) = Sz = _r
L TL = TN =z
[ 1
0< §+k £0,5 k=0 z=0,5

n H n=1; £=02.
0€g€0,5 n=2 z=04

Orser: {0,2;0,4;0,5}.
3) Vz+vr—1=cosyl—=z.

(__ Oy Z L
x
z20
DY) : z—120 3 I //‘?:'
l-z20
NN -
L. X

D(Y) yaosnersopsier Tonbko ¥ = 1. [Iposepum:
\/T+\/1—1 =co8+v/1—1; co80=1 — mcTHHa.

Oteer: = 1.
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Pewienue xepmonsu 13

1. Buuncnmuare:

1) sin2a, cos2a, tg2a, ecam ctga =1-— /2.
1
=—-v2-1;
1-v2 ’

) 2tg 3 1-tg?5 2tg 5
sing = —20‘; COS € = ——;—-&-; gy = ——— T
1+tg I 1+tg 3 l—tg 3

2(-(VE+1) _ -2(YE+1) _
Tl (- (VE+1)® 142+42v241
—2{(v2+1) 1 3+1 B
204V | VA Varl T
1—(—(\/§+1)) 1—(\/'+1)
1+ (- (vV2+1)" 1+ (V3+1)"
_1-2-2v2-1_ —2(v2+41) V2
Cl4242v241 2f(f+1) 2’

tga=

6) cos2a =

2) 4c0520° - v/3ctg20° =
v3c0820° _ 4c0s20° - 5in 20° — v/3c0s20° _
gin20° sin 20° -
_2sin40°—\/§cos20°_ 2
- gin 20° " gin 20°

=4cos20°—

sin 40° — ? cos 20") =

sin 40° — cos 30° - cos 20°) =
20°

- Q 1 = o —
500 (sm40 5 (cos50° + cos 10 )) =

_2
sin 20°

Il

(sin40° - %sin 40° — %sin 80°) =
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= sin220° . % {sin 40° — sin 80°) =
_ 1 .2'Sin40°——80°'00840°+80°=
sin 20° 2 2
2 ) o o 1
= Srom -sin{—20°) - 08 60° = —2. 3 =[=1].

2. Pemvte ypapteHH::

L
1) l+2c>os-i—g—0.

nT 1 =z 2n
cosﬁ——a, 1—5—:|:?+21rk, z = +10 4 30k.

Orger: {£104 30k |k € Z}.
2) 2cos(z + 60°) - cos 3z = cos(x + 60°).

1
2 cos(x + 60°) [cos 3z — 5] = 0;

[m+60 =90° 4 180°k [z=30 + 180°k ikn€Z.

3z =460° +360°n ' |z=4£20°+120°n
Orser: {30° + 180°k; £20° 4+ 120°n | k,n € Z}.

) sinzx
cos 60°

= ctg30° - tg .

1
cosz #0; sinz = 5 V3tgz;

. V3 sinz=10 ,
sin|1—-—2—| =0 V3
COs T 008:8=T

z =7k
T jk,n€Z

:c=:|:-6+2?m

T

OrteeT: {ﬁ'k; + 5

+21m[k,n€Z}.
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4) cosdx = sin2z, ecnm 0 < z < 80°.
1-2s8in%2z = sin2¢; 2s8in?2x+sin2 —1=0;

sin2x = —1 - 2 = —90° + 360°k . (2 7
sin2e=3 © | 2w=(-1)"30° + 180°n

[:r: = —45° +180°%k
z=(-1)"15° +90°n’
[0" < —45° + 180°k < 80° ke
0° < {-1)"15° + 90°n < 80° n=0,n=1"
Orser: {15°,75°}.
sindx

5) = -1, ecm 80° < z < 180°,
cos bz

cosbz #0; =z #18°+36°t|t € Z;
sindz + cosbz =0; sindz + sin(5z + 90°) = 0;
. Az + 52+ 90° 4z — 5z — 90°
2.8in - €08
2 2
sin{4,5z +45°) =0
[ cos (0,52 +45°) =0
[4,52 + 45° = 180°k
0,57+ 45° = 00° + 180°n | € & [
[80° < —10° + 40°k < 180°
[ 80° < 90° 4+ 360°n < 180° ’
k=3 z=110°
k=4 z=150° .
n=0 z=90°¢O0lI3—t=2
Oreer: {110°;150°}.
6) sin(30° — z) - cos(60° + z) = 1.
sin (30° — z) = cos [90° — (30° — )] = cos (60° + ) ; (25 ]
cos? (60° +z) = 1; D
sin? (60° + ) =0; 60° +x =180%; z=—60°+ 180°k. €D
Otrger: {—60°+180°k |k € Z}.

== (0;

z = -10° + 40°k
z = 90° + 360°n ’
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7) {1+ cos2z)-sinz = cos® .

. ; 1
2c08%% - sing —cos’x =0; 2cos’z (sm:c -3)=0

cosz =0 r= E+'frls:
1. 2 lk,neZ
sing ==’ s meh
2 a:=(—l)“€ +7n
Omser: {E + wk; (—1)“£+1m|k n e Z}
143 ; 5 , .
s 2 I YRR SR i
8) dctg’s +4sin’z =6. e’z = o -1 @D
9 —12—-—1 + 4sin’z = 6.
sin“ z
O6osnazum sinz =t, t € [0;1]; Torna
9
E+4t—15=0; 442 - 15t + 9= 0;
,_BxvEE-TE _ 159 320
1,2 = = =19 ;
8 8 1
2.2 Sinzw:-i-; sina:=:|:\/T§; a:=:|:g+1rk|kez.
Orser: {:l:§+1rk|k62}.
9) sinz + coslz = -g
[5.1] (sin®x + cos? £)® — 2sin?z - cos?z = g;
1., 5 . 3
1- Esm22:c =3 sin? 2 = e
sin 2z = \/TE z=(—1)k%+gk
ﬁ; T Ik,nEZ.

- —_ N2 ={_1 n+1£ l
sin 2z 5 x = (-1) 6 + 2™
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MoxkHo ofobmpTs: £ = :I:g- + gt |t e Z.
"
c ot+—+ —t|teZ .
Orser { st 3 [te }

10) v3sin?z+5c0s?z — (5v/3 + 1) sinz - cosz = 0.
PasgermuM obe 4acTh Ha COS® T:
\/§tg2:c-——(5\/§+l)tgm+5=0;

" 5V3+1%4/(5v3+1)° —4.5V3
gm)l,z_ 2‘«:} -
_5v3+1x(sv3-1) _ %

23 7

[tgm-—-5 |:m=arctg5+1rk

.
¥

tga::ﬁ; a:=%+1m |k, € Z. @

3
Oreer: {arctg5+1rk;% +anlk,ne Z}.

11) lmcosgztgg. }l—cosa=2sin22E 50 ]

sin Z sin ¥
2sin?2Z - L =, 2 (2sin£-cos£—1) =0; @
4 cos § cos 4 4
( (
tg%=0 §=1rk
@
tg?— sinZ —1)=0; { sm5=1;4 E-——£+21'r*n,;@
4 2 2 2 2
z x 7 @
coszaé(] Z%—§+1rt
r =d4nk k_
{{x=w+41m; [2::”f4m|k,nez.
x # 21 + 4nt -

Orser: {drk;7m +4nnlk,nec Z}.
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3. Peunre HepapencTeo +/10 — 18 cosx > 6eosz — 2,

[ [6cosz—220

{10—18cosa:2 (6cosz — 2)? )
{ﬁcos:c-2<0 '
| | 10— 18cosx 2 0

COB % =2

36coslz —6cosz—6 <0

Lo -

cCOST <

]
A
@l =

sinx

cals

b

//
"

L
s
o]

21r—g+21rk?:c?-g+21rk;

5—1r+27rk?:c>

3 + 2xk.

wlA

Orser: {[% +27rk;1§1r+21rk lk e Z}.



Pemrenne kaprouxu 13 585

cos?(—zx) « cos (% - a:)

4. Mocrpottre rpadux y(z)=+/1+ tg2 ¢ (
tg

%—:c) -sin(s'r—-:c)‘

uz) = : =222 ige =

_ sinz, cosz > 0 (sinz # 0)
~ | —sinz, cosz < 0 (sinz #0) °
sinz # 0

Ilo ycnoeuio { cosz £ 0

z¢%mkez

Y
y=cogx
! 0 7

cos?(-x) -cos(%— )

tg (g—-x)-sin(n—xj
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Pewerue wapmouxy 14

1. Jokaxkure TOMACCTBA:

5 (1—tga)-cos(§-a) s (-’3+a).

l1+tga 4
N {1—tga)-cos (% —o:) B o
1+tga o S
tgz-—tgo:
@ 24—“,-008(3—0;) -
1+tg%-tgo 4

(i) (i) i ()

—sinl X —al = T_{(7_ = T .
5o (5] o5+
L = cos %+a
= L=1II
Il= cos E+cne
4
2) = + . b —— =
cosz-cosdx cos2x-cosdx  cosOz-cosllxr
_ 2s5in 9z
~ sin2z - cos 10z
sin 3
D Tak kak tg{a+ 8) tga"cosa-cos(a+{3)’m
sinz
— g =—" .
te2z —tgz cos & - cos 2z’
sinz
tg3z —tgder = ————
g3z —tg2z cos 2z - cos 3z’
tg1l0x — tg 9z = Sme
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tglozr —tgze =

. 1 1 1
= snz (cosz-cos2x+oos2z-cos3z+“'+oos9z—cos10x)’

so tg 10z — tgz = F;Eﬁ-———fﬁ;, TOTIA D
1 + ! +...+--—--—1—=
cosr-cos2r cos2z-cosdz cos9z - cos 10z
_ sin 9z _ 2sin9z o
gsinz.cosz-cosll0z  sin2z - cos 10z’
I = 2gin 9z
sm22:vsi-lfg§:10m - L=IL

- sin2z - cos 10z

2. Pemmure ypaBHeHwHsT;
1) 3sin®2z + 7cos2z — 3= 0.

3(1 —cos®2z) +7cos2x —3=0; 3cos?2z—Tcos2z =0; (@

7 cos2z =0
3cos2x (0032:5— —) 0;

3 00622:=2§¢[—1;1]; @D

n T w

2:z=§+?rk, m=z+§k|k€Z.
T T

Orzer: {Z+§k|kez}.
sin{z — 45°
OOSQ?—'T

sin(z —45°) =0 o o

( ﬁ) Cfa-temmen . @
cosa:;éT 'l @ # 245°4+360°n ' ’ D



[+
ra

588 3ageTHHIC KAPTOUKH

ginx

1
45°

f &= 45°+180°k
T # +45° + 360°n’

Ec
8
=Y

225° =45°
x =225°+360°n|n € Z.
Orper: {225°+360°n|n € Z}.
3) tgz =tgdz.
sin(a - )

coso - cos 3’

sin(de—~2) _ { sindz = 0

T
= cosz #0 ; =—k|keZ
cos T - cosdx 4z # 0 3

Orper: {gklk € Z} .

4) cos(z + 360°) = cos{2x — 270°), ecym 270° < & < 360°.
cosx = —sin2x; 2sinz-cosx + cosz =0;

2cosx (sina:+ %) =0

oos:c=01. z = 00° + 180°k .
sing = -3 ' lz=(-1)"-(-30°) + 180°n "’

2 Q o o o
[70 < 90° + 180° < 360 K€D _aano

270° < (—1)" - (—30°) + 180°n < 360° n=2° °
Oreer: £ = 330°.
5) sin3z —sin Tz = v/3sin 2z.

3$—7$.cos3m+7m _
2 2

sin2x =0
~28in2w(ms5x+-f-§)=0; l: V3

2 = ———
co8 5z )

2sin

\/§Si]12$ = 0;
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=

m=§k . =
k)

|k,n € Z.
5m=:|:5%+21m r=

H wi=A

6 b
T T 2r
Oreer: {Ek,:l:g+gn|k,nez .
6) sinx - cos 5z = sin 9z - cos 3. D
—;-[sin(m+5:c)+sin(:c-5:c)] =

= % [sin(9z + 3z) + sin(9z — 3a)];
gin6x —sindx = sin 12z + sin6x; sin 12z + sinde =0; P

2s8in8z - cosdxr = 0; 4
i} @
[8@:?{’: .‘.'Cz'gk ©
. . ;i x=-=k|keZ
4;[;3—-’-1771’ _E __ﬁ_ ’ 8
2 m—8+4ﬂ»
Oreger: {%HkEZ}.
7 sin-m-+\/§cosf+1=0°

6 6

1.z V3 =\ _
2(5511134'?0086)__1’

N S w Y _ 4.
2(smg-smg+cosE-cosE)— 1 @
cos{E_Ty=_Ll z_®m_, 2 .. 2.

6 6/ 26 6 3 ’ ’
%—_-%:I:g;+2‘:rk; z=wt4r+ 127klk € Z

Orser: {zx +4r + 12xk|k € Z}.
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8) 2cosx - cosdx = cos 3x.

_cos(z+4m)+cos(:c—4m)=0063:c; cos 5z = 0;
il
5:::—-§+1rk, T = 10+ kaEZ
OTBeT:{w+ k|kez}
9) 2cos4x = v2(cosz —sinz).

2co84r = v2- v/2cos (:c+%);

cos4x — cos av:+E =0
D 1

x+z+3 iz-z-3

—2gin 3 - 8in 3 =0

sin 5_:::+£ =0 5—x=—£+ﬁ'k
@ 2 8 2 8 .

8in 3_:1:_3 0, 3—x—£+?m ,

i 2 8/ 28

[ T 2

t=——+—k

1;-20 0 5 lk,n€Z
-3:—--1"2—4'?
T 2r, w 27

Orser: {-%+ 5 ,-1—2-+—3—n|k,n€Z}.
€D 10) cosx-cos2z = Sone D(Y): sinz # 0;

1 . 1 1. 1 _ 1
5.1 -2-31n23:-0052m—§, Zsm4x—§, 31n43:—-§,
22 4z = % (=D 47k z= (—1)"24 Tre D(Y).

e T T
OtBer: {( 1) 24+4k|kEZ}.
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11) cosx +sinz = v/1 — 2cos? z.

cosz + sinz = v/— cos? z + sin? z;

=
\/E=b#{zigz , TIOITOMY
{cos::: +sinz 2 0

(cosz + sinz)? — (cosz + sinz)(— cosz +sinz) =0 ;

cosz +sinz 2 0 .
{(coszx + sinz) [cosz +8inz +cosz — ging] =0’

coszx +sing 2 0 cosz+s8inz =20
cosx +sinx =0 ; tgzx =—1
2co8z =0 cosx =0
ITpoeepum penieRns ypoBHEAME HA COOTBETCTBHE HEPABCH-
CTBY.
"
a) Paccmorpum z = ~1 + 7, (2.3 ]
KOpeHb ypabBHeHnsA tgx = —1,
sin (—%+?m)+cos(—g+?m) = (7.10)
= /2sin (—E +rn+ E) = VZsinmn 32 0,
T
T.& T = 1 + N — KOPEHS.

6) Paccmorprm = %+?rk, KopeHb ypapHenns cosz =0. €

™ NG _ @
cos(2+frk)+sm(-2-+?rk)— ) @

= —ginwk + coswk = cosmwk 2 0 nipu k = 2m.

Orgert: {-% +1m;%+21rm|n,m € Z}.
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12) cos2x — cos 3z = sin 5.
L. 9w x . ox %
—28111?'8111(—-2-)“28111—5-'008—2"—0,

. ox .z bz

—2sm? (— sm§ + cos ?) =0
sin%=0

T2 L]
-cos(§—§)+cos?—0
sin%‘c:()

2.2 5% iz

® L T L O Bk ok SN

2 2 -

[ 5z [ 2
?—‘ﬂ'k x—?k

2.2 sin %+2})=0 ; x"‘%:m ;
sin r_3% =0 Em—-—g—art
i 4 2] [ 2 4
a:=~2—5£k

T
:.':=—Z+1m|k,n,tez.
2T

-..":—E ?t

2 w T 2%
OrgeT: {?k;—z +7rn;6— +—3—t1k,n,t € Z}.

3. Pewnte nepapescrso sinbz +sinz £ 0.

gin3z 20
cos2xz <0
sin3z <0’

28in3x-cos2x £ 0;
{cos2:c 20
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Pemenue kapTouku 14

20
<0

sin3x
cos2z
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___________________________

i {
' :
I g E ]
4 3% 3 E
E E
. o | sin3z < 0
i COSX | cos2z =0
E é ‘sinx
' 4 5 :
IS A I
: 1 i3
a i oo
E E
s . s i3
' ' 4 4
) )
E E
3 []
E E
E E
' i

QbveauHaeM LBe cepyH pelneHMi,
[IOAYISSA CEPHIC H3 NMATH OTPE3KOB:

QTBer: { [E + 27k; il + 21rk} ; [2—“- + 2mn; 3m + 21rn] ;

4 3 3 4
[ﬂ' + 27t 5% + 27rt] ; [%r + 2rm; %ﬂ- +21rm} ;

7% +27rl;27r+27rl] | k,n,t,m, 1 € Z}.
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Peweriue xapmounu 15

1. Briuywcnure:

1)

2)

cos(2a — ), ecin tga=—%, tg B = % mpu 0 < 8 < %.

cos(2a — 8) = cos 2a - cos B + sin 2 - sin G;

2
5
1—(—ﬁ) 122 -5 119
5

cos2a = = = = —
122 +52 169’
1+(—12)
5
sin2a = 2-(—13) = 72-5-12 120
+(—ﬁ) :
oosﬁ=—12_=-g-,mxmx cos3>0 (0<ﬁ<%);
1+ (3
3
: 4 3 4
mﬁ:tgﬁ'cosﬂ; smﬁ=§ g:-s-
NTaxk,
cos(2a—p) =122 3 (1201 4 357480 ) 123
T 169 5 169/ 5  169-5 | 845(
0082—?1-—0032
5 5

Taxk xax sin% = s8in 36° = cos54°, To
28in 18° - cos 18° = 4cos® 18° — 3 cos 18°.

Tak xkax ¢o818° # 0, To 28in18° = 4cos218° — 3, T.e.
25in18° = 4(1-sin%18°)—3; 4sin®18°+25in18°—1=0;

sin 18° = %—‘/5.
Tak kek sin18° > 0, TO NOAXOAXT KOPEHB
T V5-1

- O o o —_
gin 18 —smm 1

-
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a)smﬁ V-1
10 4
. 2
- T V-1 _
6)0085—1 2sin® 10---1 2. 1 =
_16—2-(5—-2v5+1) 16-12+4v5 V5+1
- 16 - 16 T4 7
2
- 2’.'7_ 2E_ _ \/§+1 1
3)008?—20035 1—2-( 1 ) 1=
_5+2v/6+1-8 B-1
- 8 T
r')co¢=s2—ﬂ'—c0¢?.z—\lg_l—\/g-'-l——l
5 5 4 4 7| 2/

2. JokaxuTe TOMKILCTBA;

sma+2sm(§— ) V3
2cos(—— ) V3cosa " tga’

1)

sina + 2s8in (-3— - )

L=
2003(—— ) \/_coso:
B sina + 2sin 3 - cosor — 2co8 3 « sinox 3
D 2cos%-cosa+2sin%-sina—\/§cosa
_ sina:+\/§cosa—sina _
V3cosa +sina — v3cosa
3
\/_oosa:_\/-ct a:—i
sino tgo
L= V3
5_ =L=IL

- tgo
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2) BctgUa +4tgl12a + 2tgba + tg 3a = ctg 3a.
Ipeobpasyem JieBylo YacTh paBeHCTBa, pa3buBas ee He

o me 2cos24a  sinl2
CO8 8in 'a'y
a) 2etg o+ tgl2a = o+ T

_ 2co824a-cos 120 +-8in12¢x - sin 24

- gin 24o - cos 12 -

(rak kak cos24a-cos12a+sin12a-sin24a =cos12a ) @
cos 24ex - cos 120 + 00812 cos24a+ 1

=T snZa.cslla -~ snoda - CE1%-@D

CnenosaTenbHO,

8ctg2da+4tg120=4(2ctg 240 +tg12a) =4 ctg12a.

0) Ananorm4so
2c0812 | sinba

2¢tgl2a 4 tgba = 170 +0085a_
_ 2co812a-cosba +s8in6o-sinl2a @
- sin 12¢ + cos 6o -
cosl2a-cosba +cosba cosl2a+1
= niZa.cosba  ~ smiza _ Cgbe @

CnenosatensHo, 4ctg12a + 2tg6a = 2ctgba.

2cosba  sinda _
sinbe = cos3a
_ 2co8Ba + co8 3o + sin 3¢ - sin 6o _
- sin 6 - cos 3a o

cosBa+1
= em6a o83

L =ctg 3
' I=ctg3a

B) Touno Tek ke 2ctg bo + tg3a =

Hrak. =L=IL

3. PemuTte ypaBnenus:

1) ctg-z- = ctg 5.

: _ sin { 5z —%
Tak kek ctga ~ctg 8 = sin(f - o) TO ( :
n

. ] 1 . .
sin« - sin B sin 5z - si

s =0@
4
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2)

3)

T 19z _4n
sm4zx—0 1 =gk :c—-lgk

sinbz#0 ; { bz #mn ;
. X x
st#O Z;ﬁqrt

s %n ik, t € Z;
@ 7% Amt
4r

TOroa r = -1—9k, rae k£ He kparHo 19 (k7 19).

Orser: {%klkllgnkez}.

sin6z = cosdx mpu 0 < z < 90°.
sin 6 — sin(90° — 42) = 0;
, Bz —90° 4+ 4x 6x + 90° — 4z
2s8in - COB
2 2
sin(bx —45°) =0 z =9° 4 36°
cos(x +45°)=0 ' |z=45°+180°n"
IIpoussenem oTGop KopHefl, yTobut 0 < & < 90°. Tlpuna-
Basfi k H 7 COOTBETCTBYIOLIME NEJIBIE SHAYECHHS, NOJLYTUM:
1 =9°, xo=45° z9=381°
Oreer: {9°;45°81°}.
sin(z — 45°) = cos(3z — 180°) npm 0 < = < 180°.
sin(xz — 45°) = sin(90° — 3z + 180°);
sin(x — 45°) — sin(270° — 3z) = 0;
z — 45° ~ 270° 4 3z x —45° +270° - 3z
- co8 =
2 2
sin(2z — 157°30") =0 2z — 157°30' = 180°k )
cos(z — 112°30) =0 °’ z — 112°30' = 90° + 180°n°
[3: = 78°45' + 90°k

=0

2sin 0;

2 = 202°30 + 180° | P € Z-

YunTBas yoiosne ( < x < 180°%:
z) = T8%45', xo = 168°45', x5 = 22°30'.
Orper: {22°30/;78°45';168°45'} .
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4) cos3z — cos 7z = gin bz. D
z+7z . Tz—3z

2sin 3 sin 5 = sin bx;
2sin b - 8in 22 — sin bz = 0;
8indz = 0 5z =7k
1; .
8in 2z = 2 ’ 2z = (—1)"% + 7n @

A T (=2 2 T
OreeT: {5k,( 1) 12+2n[k,n€Z}.

5) cos(20° + ) + cos{100° — ) = % (7.}

20°+x+100° — =z S20°+z—100°+m

2 cos 5 co 5

1

1
200860° - cos(z — 40°) = 5; cos(z — 40°) = 3; @

z — 40° = +60° + 360°k.
Orset: {40° £60° + 360°k |k € Z}.
6) cos?z + cos? 2z = cos® 3x + cos? 4z. D
1+cos2x+1+cosdzr 1+ cosbr+ 1+ cosBx
2 - 2 ’
¢os 2z + cos 4z = cos bz + cos 8z; @

2cosz -cos3x — 2cosT7x - cosx = [

2c0sT(co83x —cosTx) =0; 4cosz-sinbz-sin2x=0; @

¥ K
cosz =10 :r=§+1m z:in o
8in2z =0; 2z = wi i T, ‘ (22
sinbz =0 5 = 7k $=gk

OrgeT: {-g—k; %n] k,ne€ Z} .
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3aveTHBIC KAPTOUKH

7) sinx -sin2z - sin3x = isinél:c.

gin 2z -sinx -sin3zx — %sin%-cos%n e ()

311123:( o082z — cos49:—%c032m)=0;

sin 2z - cosdx = O

T
[sin2m=0_ 2x=:k . $=§k
cosdr =0 4:0=5+1rn x=—ﬂ—+£n

8§ 4
(hmr{gkg+ MknEZ}

8) cos3z + cos2x = sin 5.
2¢082,6% + c080,5x = 28in 2,5z - cos 2,5x;
2¢082,5z - (cos 0,5z — sin2,5z) = 0;
a) cos2,52=0; 2p5z= g +7k; = 351-+ %rk.
6) cos0,5z —sin2,5z = 0;
cos(,bx — cos (g - 2,5.'5) =0

05z +3-25c  5—25z—05z

2s8in 2 - 8in 2 ={;
sin (%— )—sin (%—1,5::3):0;

-sin mug—):O ’ :c—g=1rt .
_sin 1,5:5—%)=0, 1,5:c—%=1rn’
-x=%+1rt . :c=%+1rt
-1,5:5=%+1m, m=%+2;-r-n

2—ﬂn;i+ gEI{:Hﬁ:,n,t € Z}.

OTBGTZ{4+?rtG+3 -
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4. PemvTe HepaBeHCTBS:

1) /25—-16cigz > 8ctge — 5.

bz0
azb
Vazbe | op o

az0
8ctgx—-520
25 — 16 ctgz > 64ctg? z — 80ctgr + 25

8ctgx—5<0 '
25— 16ctgx 2 0

r[ctswg [ 8T

ctgz(ctgz—1) <0 — ctg x
[3 . 0 1
cigz < §5 5 ctg x
8 .
< _— = -
A ctgr < 16 L ctg x
Asinx Och
KOTAHTEHCOB
—w 1/«
5 n
3 getgz <l 4
5 ; ctgrsl;
clga < 3 cos X
5
4

T
1r+1rk>:r>z+1rk.

Orser: {[%+1rk;1r+1rk) |kEZ}.
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2} cosx+cosbz £ 0.

Asinx

1N
2c083x -cos 2z £ 0 -
\ 4 jcosx

2) {c033m20.
4 3
cos2x < 0 %+2wt22x2%+2ﬂt

o




Pemenue kaprouxkn 15 603

3220 psin
cOS = I
Ans {costso gﬂ 2
IIOYI86M CEPHIO
T 3n
[§+2ﬂ'k;T+21rk] u .
5w 3n cos x
U[T+2ﬂn,?+2fm}, e
roe k,n € Z. _Z.E 2
T ]
5){0063x$0- —+2m23m25+2m.
cos2x >0’ T !
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s {oos3a:~.§0

cos2z 2 0
fIONY98EeM CEPHID

5w n
[? + 27t 3 + Zﬂ't} U

Fiy k)
U [E+2ﬂ£,z+2’ﬂ'l] U

Tr ilm
U T+21rp;T+21rp R

rae t,l,peZ

T 3r b 3r
OTseT: { [5 + 2nk; i + 21rk:| : [T + 27w; > + Zﬂn] ;

5 T T ¥

2 2t +2mt|; |2 + 2l S+ 2ml
6+1rt,6+?rt],[6+ 11'1,4+ ﬂ'l],
7 i1

%+21rp;%+21rp} |kt lpe Z}.

5. Iocrpoitre rpacdux

yz) =1+ ctlz-

tg (% + a:) - sin(w + )
ctg(m — x)

1  —ctgz-(—sinz) {cos:c #0

y(z) = sin® z —ctgx sinz # 0

ry=_1
)

< $§£§k

gsin:c>0

y=1
)

4 $§£§k

Sinz <0

y(z) =

[sna] (—sinz);
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ctg (n—x)

y=+l+ctgx -
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Pewenue xapmonxu 16

1. Hataure: 2a + 3, ecmn tga = -2, ctgﬁ:%

le-l%(ﬂ!(ﬂ', 0<‘6<%'

cos(2a + 8) = cos 2 - cos F — sin 2¢x - sin 5;

_1-(=2)> 3
cos2o:—1+(_2)2_ 5
. _ 2.2 _ 4
Sl 3
. 1 7 ,
sinf= ——— = — . /2 (sinf>0);

(1) %

7

. 7 1 2
cos 3 =sinf - ctg B; cosﬁ_ﬁ'J_'?_E‘
3uavmur,

3 V2 4N 7
cos(2a+[3)——g-l—0—(—g).ﬁ.\/§_
_B-8 5_V2
~ 50 -2

2a+ﬁ=ﬂ:%+2wk|kez.
.1 .1
y‘!HTHB&ﬁ,‘ITO"2“<G<1TH0<ﬁ<E,HMeeM

T<2a4+8<25m w< :l:% + 27k < 2,57
x = 1,757 € (m; 2,57)
z=225% € (m;2,5m) "

Oreer: 2a 4+ 8 € {1,757; 2,257},
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2. Buunrenwre ctg70° +4c0870° =

cos 70° o €0870° + 4.c0870° - 8in 70°
= sm7oe T Aeos 0= Sin70° = @
_co870° +25in140°  cos 70° +2¢c0850° ®
N sin 70° B sin 70° N D
_ ©c0870° + cos 50° + cos 50° @
B cos 20° -
_ 2c0860° - cos 10° + 005 50°  cos 10° + cos50° ®
B 08 20° B cos 20° B
2 cos 30° - cos 20°
===l @
3. Hoxaxcure;
(1+tg2a) - cos (§ +2) .
1) =cos| ——2a ).
1—tg2a 4
(1+tg2a)-cos(-}+20z)
- 1—tg2o -
(1+§.";’:§%) -cos(§+2a)
= 1 — 8in 2a =
cos 20
_ (cos 2c + sin 2a) - cos (% +2a) _ @
cos 2a — sin 2o ' /11)

_ \/fcos(%—2a)eos(%+20z)
- \/Ecos(%+20:)

L =cos

w3
|

NEXNE
|
&
J
-
I
—

-
I
8
L]
|
b
=]
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2) 4sind o - cos 3 + 4 cos® @ - sin 3a = 2,4,

3 T
ec.nncos4a=§npn0<a<z.

L =4sin®a-cos3a+4cos’ a - sin3a =

= 4sin® - cos(2a + @) + 4cos a - sin(20 + @) =

= 48in% & - (cos 2 - cos @ — gin 2 - sin @)+
+ 4 cos® a - (sin 2a - cos @ + cos 2 - sinax) =

=4sin’ - cosa - cos 2a — 4sin o - sin 204+
+4costa - sin2a +4cos a - cos2a -sina =

= 2sin? @ - sin 2 - cos 2e + 4 sin 2¢ - {cos? a — sin? @)+
+2cos’ @ sin2a - cos2a =

=sin? o-sinda+-4sin 2+ (cos? a—sin® a)(cos’ a+sin’ a) +
+cos? a - sinda =

= sin 4a(cos? a + sin® @) + 4sin 2a - cos 2a =

= sinda + 2sinda = 3sinda.

Tax kak cosda = -g-, TO

2
sinda = 1—-(-2-) =§ (O<da <),

Torna 3sinde = 3 - % = 2.4. 3nauur,

L =4sin®a . cos3a +4cos’ o sinda = 2,4;

L=24 _
M=24 = L=IL

4. Peitnre ypapHeHUs:

1) cos(170° + ) —cos(50° + ) = ?, ecin —180° < 2 < 90°.

L 170°+z2+50°+x . 50°+z-170° -z 3
2sin - 8in = —_
2 2 2
1
(2.2 2sin{x + 110°) - sin{—60°) = ?; sin(z + 110°) = —5
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x+ 110° = (=1)F . (=30°) + 180°K;
z = (—1)¥+1.30° — 110° + 180°k.
VYenosuio z € (—180°;90°) ynosaersopster Tomsko k = 0;
z = —30° — 110° = —140° € (—180°;90°).
Orger: & = —140°.
2) sing - sin 3z + sin 4z - sin 8z = 0.

% (cos2x — cosdx) + % (cosdx — cos 12x) = 0

cos2x —co8l2x =0; 2sinTz-sinbzx =0
T
sin7z =0 [79:=1rk. z=zk
sinbx =0’ S50 =mn' w
$=gﬂ

w ki3
Orser; {?k,gnlk,ﬂe Z}.
3) v/3sin2z + cos 2z = V3.

2 (?sinzc+ %0082.1:) = \/§;

m LT, V3 m V3
cos§-cos2a:+sm§-sm2z=T; 003(23—5):?;
s-r s-r ", m
2{5—5—:!:5'{-27["6, x—EiE'Fﬂ'k.
T W
Pk — Zs.
Orser {Gd:l2+1rklk€ }

4) sin7z + cos? 2z = sin® 2z + sin .

sin 7z — sinx + cos? 22 — sin? 2z = 0;
1
2gin 3¢ - cos 4z + cosdx = 0; 2cos4a:(sin3:c+§_)=0;
.
cosdx =0 4m=-2-+1rk
in3x = 1; m ;
BILOT = —5 33:(—1)“*15 +7n
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T 0w
=—+ -k
T=g 11 .
- n+1__ fad
z={-1) 18+3n
: Ty (—1ynt1 2 kneZ
Orger {8+ (-1) 18+ n| ne }
5) 3+2sin2zx = tgx +ctgz.
$+4sinz - cosz = s c?sa:;
cosx  sinzx
.2 2
3+ dsing - cosgp = D T HCOST
sing - cosx
O6osnaunm ¢ = sing - cosz. Ilomysaem 3 +4t = %;
[t =—1 sing:cosz = -1
2 — 1 =0 .
4“4+ 3t—-1=0; = 1 sinz:-cosa:=1 , T.€.
| 4 4
%sin2:c=—1 [ sin2z = —2 ¢ [-1;1]
1 ’ indr = — ;
§sin2:v=% -sm2a: 5
2.1:=(—1)k£+ﬂ'k; z={— l)k—+ k
Otper: {( 1)"’ 5+ k|kEZ}
i
6) cosz-cos2x - cosds - cos8x = T

IIycre & = wk (Torma sinwk =0).
Jlerko y6eauTses, 4To Takol £ — He KOpeHb:

cos(wk) - cos(2nk) - cos(4wk) - cos(8wk) =£1, m 1 # ']_.1'6
MoxkHO HOMHOXHATHL 06€¢ TACTH YPABHEHUA H4 SinT:

. 1.
sinz - cosz - cos2x - cosdx - cos8x = 16 %
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1
-z-sin2x-cos2a:~cos4x-0038:c-—— %sina:;

1151114.41: cosdx - cos&c—-l-sm:c,

4 16
1.sin&r: oosSa:-——l—sinr smlﬁx ! sinz;
8 16 ' 16 T 16 !
gin 16z —sing =0; 2sin7,52-co88,5x =0;
sin7sz=0 | POE=TR
| 058,52 =0’ 8,5a:=§+1m’
[ 2
:c—l—sk (k 715)
' 2n 1

e o 1) Z

-:c 7+ 7 (7 n¢ )

27 11' 1
OTBeT.{ —k;— n|kn€Z k 715, 17 17 n ¢ }

15 17 17

1
7) sin x+cosem—1—2+oos2a: npu 0,57 € « € 1,57.

sin® z + cos® z = (sin’ m)a + (cos? :1:)3 =
(sin?z + cos?z) (sin* z — sin®z - cos? z + costz) =

. 2 . .
=1- ((81112 T+ cos? z:) —2sin2 z - cos? £— sin? x - cos? a:) =

3
=1-3sin’z-coslz =1~ Zsin22:v, TOTZiS

3 15 2
I“Zsm 2m—1—6+0062:c 1- —(1—- 23:)——-+00523:,
3 11 9
Zcos 2z — cos2a:—E—0 12co0s*2z—16cos2x—11=0;
8:|:V64+ 132 8:1:14
(0032"“:)1,2_ 192 3

1 3

2= :I:%”+27rk; r= :I:%+1rk. (2.1]
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Ilo ycnosmmo g :|:§+1l‘k < 1,bm;

27 1
mpu k=1 :cl=?, x1=1§1r.

Ilpn apyrux smavenuax k -4 [l‘7r S

2 1
Otpet; x € {?,1511‘} .

8) arcsin (cos (2arcctgx)) = 0.

cos(2arcctgz) =0 (arcsin0Q = 0);

2arcctgr = % + 7k,

0 £ arcctgz <o

0 € 2arcctge < 277 Toras

1r

2arcctg:n—§ '
1

2arcctgr = %'T

arcctgxr =

SER

arcetgzr =

T
=1 tgl = —
z arcotgl = 7

=—1 | arcetg(—1) = 3—“)

Orser: {-1;1}.



Pemenve kaprodkn 16

613

5. Peumite HepaBeHCTBa;
1) arcsinz < arccosz.

Penmm nepasenctso rpadmye-
CKH, NpEJCTABHB HA OJJHOM I'Da-
ke obe dyuxiuu:

H3 geprexa cnenyer, 4To
arcsin ¢ < arccosz,

ecm x € [—1;—@) .
2
Otser: |—1; %) .

. 222 -9z +8 &
2) arcsin ———— < <.

22 — 92 + 8
2

D(H): < L

P T T
Tax kax y(z) =sinz BospacTaer Ha [—5; 5] , TO

) ( \ 23:2—9:c+8) .

gin [ aresin ———————— <smgﬁ
232 —
T Qm+8<l

A 2 2 2 H
_1Q2L:.é?f.+_8\<_~1

222 -9z +8<1 22 -9 +7<0
222 -9z +8> -2’ 202 — 92 +10 20

35
AN\ x
2 2,5 x

Orset: (1;2]) U [2,5; 3,5).
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coBT # 0

D(y):

cosz >0

V2 cos 2z,
—v2co82z, cosz <0

|

V2| cos z|

2c082¢ co8zx

y=
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KapTOYKU
Kapmouxa 1
1. Borunciure:
x -3
1) CO8 7, eCTH ctga = 7 90° < a < 180°%;
1
= o = 0 = o
2) 8in10° + sin 30° + sin 50 Tonioe
2. Vapoe 2003(299—%) — v/3sin2p
2sin(qp—%") -eos(q:—l—’;) +sin %
3. Pemure ypapHeHnd:

40

4 1
1) 1-sinx 1+sing 2tg°2;

2) (1 + cos 4x) - sin(m — 3x) = sin? (% _23);

3) arcsin2z + arcsing = g.

Joxexure cos(B+19°)-sin(8+1°) < sin(106°+ B)-sin(B+4°).
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5. Pemure HepaseHcTBO 28in° (a: + %) ++/3cos2z > 0.

. . 1
sing -siny = ——=

4/2

6. Pemure cucremy ypaBHeHmR
tgx-tgy =

] By

sing + sin 3z

IL #Te I'pad)ux = ———
oTPO Y v/ 2(1 + cos 2z}
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Kapmouna 2

1. Brruncnure:

1) sin <, ecom t =2 a€E T3}
1 ¥ H ga—lz npu 2’ 2\ 1

2sin(a+§)-sin(a+%) +cos%

T
2) npA & = —.
2sin (2a+33'-) — v/3cos2cx 11
2. Hokaxxure:
1
o 3 98% = ()
1) cos5° + cos 15° 4 cos 25 TomEs 0;

2) cos(a — 9°) » cos(a — 45°) > sin(a + 40°) - cos(a — 4°).
3. Pemmnre yparuenns:
2 1 2cosz

D 1-—tgzx + 1+tgz  cos2r ;
2) 1 +sinz +sin 3z + cos(w + 4z) = 0;

3) 2arcsinz = arccos 2z.

4. Pemure uepapencrso sing + cosz > /2 cos 3z.

28inz + L =2
CO8 Y
ginx

=0,5
cosy

5. PemnTe cucTeMy ypaBEeHHIH

cosT —cos 3z
v/ 2(1 — cos 2z)

8. ITocrpoiire rpadux y =
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Kapmouxa 3

1. Jowexure:
1) ¢os6° - cos66° - cos42° - cos78° = 11_6;
2) Cc?sﬁa—c?s7a—c‘038a+o‘osga =ctg@;
8in 6 — sin 7a — sin 8« + sin Y« 2
3) aroctg%+2a.rcctg%= %’r;
4 ;1%; + 003140 >8.

2. PemuTe ypaBHeHHA:

T =z 3T T

1 — —_—— —_ in —:

)40084 cos” 7 +sino;
29
2) si 10 10 . .
) sin"x+cos x 61’

3) cos(5z + 516°) — cos(3x + 172°) = cos(4x + 254°).

3. PeunTe Hepaseuctso 8sin? % +3sinz —-4 >0,

1
ginz +siny =<
2
4. Pemmre cucreMy ypasHenmit 3 -
COBZ — COSY = ——

5. Tlocrpoitre rpadux y = 2|sinz| - cosz.
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Kapmouxa 4

1. BermconnTe cosa%, ecmm sina+s8in = —z—;-, tg ——— ;ﬁ =

npH 257 < o < 3w n—%<ﬁ<0.

=0 |

gin 4o + s8in 10 — sin G
2. Hatinpre A(a) =
e Afa) cos 2 + 1 — 2sin® 4o

ecmu sina — cos a = m.

]

3. Joxaskure:

1) tg%20° — 33tg*20° 4+ 27tg%20° = 3;

2) arcsin§+arcsm% +arcsm%—1r;
sina—1 1 2-sina
— = ——

3):5iin.tl‘r—2+2/3—a=si1:um

4. Peminre ypaBHeHH:

1) 14 cos2z - cos3z = %sinz&v;

27T . 27T _ o 1
2
5. Pemnte HepaBeHCTBO Zz 3tgz.

sin® z = siny

6. Pemnre crcTeMy ypaBHeHwi { costz = cosy

7. Tlocrpoitre rpadux y = 2|cosg| -sin%.
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Kapmouxa 5
B . 60
1. Buiuuciure tg283, tg o ecin sing= ~ 51 "PH B8 € [1,5m; 2x].
2y _— 45in%(45° + @) - sin 10° — 1 + 45in 10° - 8in 70°
» JHpOCT 45in 10° - tg(45° + ) - cos2(45° + o)
3. Hokaxure:
1} co836° —sin18° = %;
. V.
2) sha<a<tga, ecmm o € (0;5).
4. Peumnte ypaBHeHH::
1) cosz - cos 2z = cos 3z;
2) 3cos2x + 48in2z + 5 = sin® z;
3) arccosz = arctg .
5. Pemmrre sepasencTBo +/5 — 2sinz 2 6sinz—1, ewm x €{0;7}.
sinx - siny = 0,75
6. Pemmre cucreMy ypaBuenuit { tgz-tgy =3 .
7. INocrpokite rpacduk y = tg 3’_"‘2ﬂ - 8in 2z.
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Kapmouxa 6
1. Brruncante cos24° + cog48° — cos 84° — cos 12°.
2. Hatigure o + 28, ecmu tga = %, sinf = \/% npu e, el
s Vo ) - ST
4. HoxaxxuTe sina < 2 pna Vo € D(H).

sin —cosar - tg 5
5. Pemnre ypasuenns:

1) 39 + 7sin?z + 12sin 2z = 33 cosx + 44sinz;

2) cosx - cos2% - cosdx =

.
1

NEIQ:" OO |

3) arcsin(zx® ~ 2z +2) =

.

(=]

6. Pemmure HepaBeHcTBo 3c08

z+y+z=7w
7. Pemnre cucremy ypabHenult { tgz-tgz=2 .
tgy-tgz =18

8. Iloctpoitte rpaghuk
y= 25in?(45° + z) - sin 10° — 1 + 4sin 70° - sin 10°

z sing —sin®z < —1.

48in10° - tg(45° + z) - cos?(45° + z)
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Kapmouxa 7

1. Brrucmure tg? ﬁ + tg2 —_ + tg? — on

12°
2. Hoxaxure:

1) cosa+ﬁ> cos e + cos 3

7 2 5 , e o, 8 el

5 . 12 119

2) tg(2arcoos\/2_6 a.rcsn13) ~120°
smcn:+sm;6-—-—E
3. Haﬁ,nmecosa;ﬁ, sina;ﬁ,ecnn 6257
cosa+cosff=——

npu 2,57 < a < 3, —-12[<ﬁ<0.

4. Pemure ypasreHus:

1) cos? z(1 + ctgx)
sinx — cosx

= 3 cosx;

2) (1+2cos2z) sinz+ (1 —2c0s2z) - cosz =0
w|  Tm
o< %

1
3) sin®x —cos®z = !

IpH 7 < £

cosx sinz

sin 3z - cos (2::: - g—)
5. Pemmure HepaBeHCTBO

< ; .
T < 0 na [0; 2n)

ctgx + sin 2y = sin 2z
6. Pemnre cucremy ypaBreHuil { 2siny - sin(z +y) = o5z’
7. TlocTpoitre rpaguk y = |tgx| - sin 2.
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Kapmouxa 8
1. Yaopoernre:
V2eosa — 2cos (% +a) ‘
2sin (% +a) — V3sina’
2) ctgar - ctg(60° + o) - ctg(60° — a).

2r 47 67
2. Boiyncaure cos? + cos - + cos?.

3. Hoxkexxure cos36° > tg 36°.

1)

4. Pemmre ypapHeHHs:
1) tg(z — 15°) - ctg(z + 15°) = %;
. T AN
2) aresin o + arccos (a: + ?) =5

T

3) 2sin (:.-,-+ 1

) =tgx +ctge.

5. Pemnre HepapercTBO 48ing - sin 2z - sin3x > sinds.

sinz —siny = %
6. Penmre cucreMy ypaBHeHull

cosm+cosy=T3

7. Hocrpoiite rpapuk y = +/1 — sin2z + sinz + cosz.
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Kapmouxa 9

cos® o« — cos 3a + gin® & + sin 3o
008 ¢ sin

1. Yopoctare

2. Jokaxxure TOXKACCTBS:

1) 3+ 4cos2a 4 cosda
3 —4co82a 4+ cosdox

2) tg?36° g2 72° =5.

= ctg“ o

3. Pewmre ypaBHeHUsi:

1) 14 2co82z
2cosx

2) tg(120° + 3z) — tg(140° — z) = 25in(80° + 2z).

=tg?z—3, ecnn 0 < z € 2n;

4. Hokssxure sin%-sin%-sin% < %, ecin A4 B+ C =180°,

5. Pemmre HepaBeHCTBRA!
1) sindx + cosdzx - ctg2z > 1;

2) arccos(z® — 3z + 2)

Bx?2 - 10z + 3 >0

sin®z = cosz - cosy

. c . . o
6. Pemnre cHcTEMY YPRBHEHAMN { cos?z = sinz - siny

7. Iocrpoitre rpacduk y = 2|sinz|-cosz + |tgz] - ctgz.
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Kapmowuxa 10

1. Vupocrare:

_ 2c08(10° + 22} — 1
2c08(10° + 2a) + 1’

2} tgo - tg{a + 60°) - tg{e — 60°).

1) tg(35° + a) - tg(25° — o)

2. Hoxaxmre:

1) sin? -;- - sin? 2711. - sin? 37‘” = é;
2) tgna>ntga, em0<a<z—(—;‘—ﬂ_—ﬁnpn ¥neN, n#l;
3) Veosz+vsinz > 1, ecm 0 < z < %

3. Pemnre ypaBHeHus:

1) cosE = cos? z;

3

2} arcxsini —arcsinv1 —a =arcsinl.

3z 3

4. Pemmre HepaBeHcTBO tgx + tg22 —tg 3z > 0.

cos?y + 3sinz -siny = 0 |

5. Pemmre creremy { 21 cos 2z — cos 2y = 10

z — |z| .cosw-'_lxl

6. TlocTpoftre rpacdnk ¢ = sin 5 5

+tgx- |ctgx]
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Pewenue xapmovwu 1

1. Brruuciure:

1) cos%, coim ctga = %, 90° < « < 180°,

3
e | ) [
2 2 5
. . ) 1
2) sin10° + 8in 30° + 8in 50° — Tsmios =

45in?10° +4 - 3 8in 10° + 45in 10° - sin 50° — 1
= Lsin 10° -
__2(1 — o5 20°) + 25in 10° + 2(cos 40° — co860°) — 1 _
4sin 10°
2 — 2c0820° + 25in 10° + 200540° — 1 — 1
= 45in 10° =
2 c0s 40° — 2 cos 20° + 2sin 10° _
48in 10°
~4sin30° - sin 10° 4+ 2s5in 10°
48in10°
—2gin 10° + 2sin 10° —@
48in 10° )
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2cos (2(p— %) — +/3sin2¢p

2. ¥npocrure = D
. 2 T
Zsm(tp—?") -eos(qo—%) +sin g5
2¢082p - cos § + 28in2p - sin 3 — v/3sin 2p
sin((p—%"+tp—%)+sin(qo—%”—tp+ 110) +sin %
_ cos 2 + v/3sin 2p — +/3sin 2 B
sin (2 — ) +sin (35 +sin (v — 5)
cos 2 cos 2
= = =.
—ooquo—sin?—'-‘; +sin% —C082¢p
3. Pemute ypaBHeHUs:
4 i
i — =2tg°z.
) 1—sinz 1+4sinz g'e
sinz # 1 x
D(Y): { sinx#—-1; x#_-+xk.
2
cosz # 0
4(1+sinz) — 1 +sinz _ 2sin’z
1—sin’x "~ cos?x’
3+ 5sinz =2sin®x;  2sin®z — 5sinz —3=0;
. 547
(Slnm)l,2=T;
sinz = 3 € E(sinx) 1T
. e (1YHLT
sinz=-%eE(sina:)‘ z=(~1) 6+ﬁk' @
Orser: {(—1)“1% +ak|k e z}.
9) (1 + cosdz) - sin(r — 3z) = sin? (% —2:5). g

(1 +cosdx) -sin3x = cos?2z;  2cos® 2z -sin 3z = cos? 2z; €GP
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5 T
cos‘2z =0 2m=§+?rk
|stn3z =1 ‘
i 9 3= (- 1)“ +7n
[ T w
-i”-'—Z'f'—k
33-( 1)“—+§n
Otser: {4+ =k; (— 1)“ + nlkneZ}
- . w
3) arcsm2:r+a,rcsma:=§.
2z 1
pe): { S w<
cos(arcsin 2z + arcsinz) = cos %;

cos(arcsin 2z) - cos(arcsin z) —

— sin(arcsin 2z) - sin(arcsin z) = 0;

. T T .
TAK Kax arcsinm € [—-2-,-5] , To cos(arcsinm) 2 0;

cos(arcsin 2x) = +/1 — sin®(arcsin 2z) = v1 — 4z2;

cos(arcsinz) = /1 — sin®(arcsin ) = +/1 — z2;
sin(arcsin 2¢) = 2¢; sin(arcsinz) = x;
V1—4a2. 1= 7% — 222 = 0

(1-42%)(1 - 2?) = dz%;

-t
5]
Il

5z2 =1, — € D(¥Y);

m
! o
o, TS
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V5

a) IIpoepum 3HaqeHYe T = -5

T . v5 .om . 2v/5
—3 < aresin (—-—5-—) <0; -3 < arcsin (—T) <0,

C0XKAM NOWIEHHO:

—7 < arcsin (-——?) + aresin (—2—\5/5) < 0, HO

AQIKHO GHITE arcsin — 5 +arcsin | ——— =7

5
SHAWAT T = ——= — TIOCTOPOHHUH KOpEHE.

5
6) IlpoBepkoll MOXKHO yOEAHTRCA, YTO T = 5 KOpeHb

YPaBHEHHS.
Oteer: z = ?

4. IoxexuTe:

cos(B + 19°) - sin(B + 1°) < sin(106° + ) -sin(f +4°) & €D

& cos(A + 19°) - sin(B + 1°) < cos(16° + 3) -sin(f+ 4°) & €D
1

&3 [sin(8 + 1° + 8+ 19°) +sin(B+ 1° — § — 19°)] <
< %[sin(16°+ﬁ+ﬁ+4°) +sin(B+4° — 16° — B)] &

& 5in(23 + 20°) — sin 18° < 8in(28 + 20°) — 8in 12° &

< 8in 18° > 8in 12° — meTHHAO,

Tax KaK y = sinz noapacmaer Ha (0;90°).

3HAYHT, (IPEANONOKEHHE BEPHO, B HEPABEHCTRO

cos(B + 19°) - sin(B + 1°) < sin(106° + F) - sin(f + 4°) —
HCTHHHO, MTO R TpeGOBaJIOCb AOKA38Th.
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5. Pemmre HepapeHcTBO 25in’ (m + E) ++/3cos2z > 0.

1—cos (2:1:+ %) +4/3co82z>0; 1+sin2x++3cos2z > 0;

1, V3 1 ™ 1
§Sm2$+TOOS2.’B>—§, 008(2 —E)>—§,

2 w 2x
?+21rk>23:—§ > —?+21rk;

5%+2«k>2m>—g+2wk;

15%.8 ™
E+1Tk>$>—z+7rk.
jsinx

2 1
3 e

-1 —~
2

K0~ = cosx
2

= 5%
Orser: {(—Z+1‘l‘k,ﬁ+ﬂ'k) |k€Z}.

sinz - giny =
6. Pewnte cucTemy ypasnenuit 1
tgz-tgy=+=

1
v

-]

. . 1
sinT-siny = —=
4v2 .
l 1
3

(3sinz - siny = cosz - cos )
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Pacindpobrisas, nomyynm:

4

z—y=%+2ﬂ'k

a) 4 5 ;
:::+y=arccosT+21m

\

(

3(@+®@)
L@-0)

[ 1
sing-siny = —- +
COSZT+COBY = —= -
( V2
005(3-‘—9‘)=7
) .
\/ia
cos(m+y)=T
\
#
:c—y=:i:%+21rk
4
z+y=:l:arccos¥+21m
\
( 1 2
z=:|:£:i:—arccos£+1r(k+n)
. 8 2 4
y=:|:—1-arccos£— +7
\ 2 4

8) +7r(n—k).

:r=£+la.rccos£+1r(k+n)
) 8 2 /2 4
1 2 )
ky—'z-&I‘GOOST*'g+?I'(ﬂ—k)
:z:—y=£+27rk
6) < 4 V2 ;
z+y=—a,rccosT+21rp
( T 1 V2
—-g—ﬁarccosT+1r(k+p)

V2

4

a1 '
y———g—iarccos—+1r(p—k)
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¢
x—y=—%+21rt

B} < ;

. 2 ?
x+y=arccos§+21m
.
¢
m=—£+£arccos£+1r(t+n)
) 8 2 ‘/_4
\y=%+%arccosT2+1r(n—t)
m—y=—%+2ﬂ't

r) < :
m+y=—arocos{g+21rp
k,
( 1 2
:c=—£——arccos£+7r(p+t)
) 8 2 ‘/_4

T 1 2

ky—g Earccos—4—+1r(p t)

Ozper

4

{(E+%arccosﬁ+ﬂ'(k+n);%amcos

—-—%+1r(n—-k));

— +1r(p k))

m 1 V2 T 1
(§—§arccosT+1r(k+p),—§—§

r 1 \/i 1 \/2-
(-§+-2-arccos-—:1—+1r(t+n)8+2a.rooos—z-+1rn ))

x 1 V2 T 1
(—§ - "2-31'0003T +?T(p+t),§ - 5

|k,n,t,p€Z}.

V2

arccosT+ﬂp t))
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Penienne xapTouxn 1

sin 2z, cosx > 0
—sin2z, cosz < 0

|

sinz + s8in 3z
2(1 + cos2z)

2sin2x - cosx
2| cos x|

28in2z-cosx
4cos? ¢

y:

7. Hocrpolre rpadpuk y
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Pewerue xapmonxy 2

1. Beruucaure:

1) sin

2’ 12

1

COBQ = —————3; cosax<{
+/1+tg%a
cos O = ! =-1
= —=y3
V1t o
L fl—oosa. .o
sm§--:|: 5 ; sm2>0
1+ 2
a 13 5
in— = ={—=v26].
2T\ T2 Tz 6

2sin (a:+ %) - sin (a:+ %)

o 5 [w
—,ecnn tga = — NMpH @ € 5;

3
5 |

(rel52))

2) Alo) =

cos(a:+%—a:—

%)—cos(a:+—

2sin (2a+ %) — v/3cos2a

57
+ cos &
T T Sar
3 +o:+g)+cos-é—

231n2a-cos§ +2cos2a-sin-§ ~ /3 cos2a

cos%—cos(2a+§)+cos(1r—%)

cos 5 + 8in2a — cos §

sin 2a + v/3 cos 2a — +/3 cos 2a

= =|1i. D(A).
8in 2a @ € D(4)
2. Hokaxwure:
1
] o o __ —_
1) cosb° + cos 16° + cos 25 Asin5°
1
— [ o o _ _
L =cos5° +co815° + co825 Zam5°

“_40055"- 8in 5°+ 4 c0g 15°- $in 5°+ 4¢c08 25°- 5in5°—1

4 sin 5°
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2)

_ 2sin 10°+2(sin 20°—sin 10°)+2(sin 30° —sin 20°)—1

48in 5°
_ 25in10° + 25in20° — 25in10° 4+ 1 —258in 20° — 1 -0
- 45in 5° o
L=0
=0 = L=1II
cos(a — 9°) - cos(a ~ 45°) > sin(a + 40°) - cos(a — 4°).

%(cos(a—9°+a—45°)+cos(a—9° — o +45°%) >

> % (sin(a + 40° + o — 4°) + sin44°);
cos(2a — 54°) + cos 36° > sin(2a + 36°) + sin 44°;
cos(2c — 90° + 36°) + sin 54° > sin(2¢ + 36°) + sin44°;
gin(2a + 36°) + sin 54° > sin(2¢ + 36°) + sin 44°;

8in 54° > sin44® — HcTHIIHO.

3. Pemnre yparuesns:

1)1

2 1 _ 2cos’z
—tgz  l4+tge cos2z
tgr#1
L) tgx £ -1
b@): cos2z £0°
cosz # 0
2(1+tgz)+1—tgz  2cos’z
1—tg2z cos?z —sin’ z’

(tgz +3)-cos?z = 2cos?z; cosz =0¢ D(Y);
tgz=-1; z= '% +nk & D(Y).

Oreer: @.
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Hrorosbie kaprouku

2)

3)

1+ sinx + sin 3z + cos(7 + 4x) = 0.

14sinz +sin3x - cosdx =0;

(1 — cos4x) + (sinz + sin 3z) = 0;
2sin? 2z + 25in 2z - cosx = 0;
2sin 2z(sin 2z + cosz) = 05

28in 2z(2sinz - cosx + cos ) = 0;
28in 2z - cosz(2sinx + 1) = 0;

cosz =0 2

gin2z =0 ™
; L= wn

sing = ——
2 z= (-1 pnt

Otser: {%k; (—1)"“% +xt|k,te Z} .

2arcsin x = arccos 2z.

0 arccos2e £
—m L 2arcsine €

. T
=>0$a.rcsm:c$~2—,1'oma 0g£z<;

lz] €1
cos(2arcsinz) = 2z; 22/ <1 ; 0Kz

0Lzl
1-222=2z; 22%2+22-1=0

py o 1EVE S1-VE (1],
1.2 = 2 H 2 }2 1

s-;-; 0<V3-1<1;

F/AN
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4. Pemnre HepaBencTBo sinz + cosz > v/2cos3z.

ﬁcos(m—g) > v2cos3zx; cos(m—%)—cos3z>0;

. fe=T-3=2 . fx—Z432
—23111( % )-sm( % )>0;
”

[ w [ w
sin x+§)>0 1r+21rk>m+§>21rk
{ 4
sin 2.1:—%)>0 ﬂ+2m>2m—%>2m
d ,N ; 4 r ;
gin :::+—8—)<0 21r+21rt>:c+-8—>1r+21rt
4 <
sin 23:—% <0 21r+21rp>2x—%>1r+21rp
L TN

Tm n
?+2ﬂk>z> ~3 +27k

—+m>r>—+n i W L
16 16 lon %4

Tn
1%+27rt>x>%r+2ﬂt
17w 9
—+trp>r>—47p

16 16
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T G
1—6+2ﬂ'k<$<1—6+2ﬂ'k

T 17w
~ 49 bl .
8 +2mn <z < 16 + 27 ;

T T
BT +2nt <z < _§ + 27t

QOtser: (i + 2k 9—“ + 2k

16 16
Z-ﬂ:+2ﬂ*ﬂ'ﬁ+2*.'1".v1. 3
8 '16 !

i

T
T + 27rt;—§ + 2%t ) |k,n,t € Z}.

. 1
28inz + -CB-;; =2
5. Pemure cHeteMmy ypaBHeHHN sin

=0,6
cosy

D(C) : y;ég+1rk,kez.

2sinz -cosy+1=2cosy
2sinz = cosy ’

cos’y—2cosy+1=0
2sing = cosy !

2sing = cosy 2ginez=1" sing =

y=27nk
x= (-l)"% +an’

OTget: { ((—-—1)“% + 7n; 21rk) | k,n € Z} .

{(cosy—l)2=0; {cosy=1. {cosv=1

B =
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Pemenne xaprouxu 2

coszT — cos3x
2(1 — cos2z)

6. ITocrpoitre rpaduk y =

gin 2, sinz > 0
—sin 2z, sinz < 0

{

sin2z -sinz
| sin |

2s8in2z -sinzx
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Pewsenue wapmouxu 3

1. HoxraxnTe: .

1) cos6° - cos66° - cos42° - cos78° = T

L = cos6° - cos 66° - cos42° + cos 78° =

(cos 72° + cos 60°) - %(cos 120° + o8 36%) =

1 1
o It o -
(00872 + 2) (00536 2)

1
cos 72° - cos 36° + %cos36° - ~2-cos72° - =

1
=7 (cos 72° - cos 36° + sin 54° - sin 18° — Z) =

1 o o 1Y _1 1 1y |1
—1(2(‘:0872 »cos36—4)—4(24 1) =1/

4 8in 36° - cos 36° - cos 72° _
4 5in 36° -

H.hll-dahll-dwll--

] -
—
Il

TaK Kak cos 36° - cos 72° =

Sl=gl=

_ 2s8in72° - cos 72° _ sin 144° _ l L
- 4sin 36° " 4sin36° 4’ 1[I

= L=II.

cos 6 — cos T — cos 8 +cos Yo
sin6a — sin 7 — sin8a + sin9a
cos 6o — cos Ta — cos 8a + cos 9o
sin 6o — sin 7o — sin 8 + sinQ%a

2 ¢o8 60:-;—9:1 . 008 60:;-90: — 2 cos 70:-;—8& . COS 70:;80;

2)

| &
R

- - 7 Ta—ba
2s8in 6“';9“ - OB 6"29"‘ — 2sin °";8°' . co8 “28"'

15c dox o
0087'(008“27"‘0085) 150

= =Ctg H
SIHIBT“ (COS%—COS%) 2
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5

3) arcctgl +2&rcctg% =T

7
0<%<§
Tak kak 1 V3"

0<z<3%

TO, YYHTHIBaAdA, YTO PYHKIHS arcctgz yObiaeT, HMeeM

|

E>£n'l:>ci; 1>*—~
2 &7

T > arcctg= > =
2 £3

oW

= 1,57 > arcctg% + 2a.rcctg% > .

4]

3HauuT, arcctg% + 2arcctg-1§ € (m;1,57).

OueBHfHO, H %ﬂ- € (m;1,57) — npaBas K J€BaA YACTH Pac-

noOeHE! B ogHo# yersepru. Oynknva tgzx nHa (7;1,57)
BospacTaeT. [losTOMy mepexon oT pABEHCTEA YIJIOB K Da-
BEIICTBY 3Ha4YeHWH (yuxknuy tgx He HADYIIAST PABHO-
CHIBHOCTH.

tg (arcctg% + 2arcctg %) = {g §4£

1
OGosHaYHM o = arcctg -1—, A = 2arcctg 5;

tgo =tg (arcctg %) = =1,

clg (arcctg %)
2tg (arcctg %)
1-tg2 (arcctg %)

tgf=tg (2 arcctg %) =
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L=t (a+ﬁ)=_.t.§.(li_f§ﬁ_. L=i=1.
) 13 1—-tga-tgh’ 1_7.(_%) ;
H=tg%=tg(ﬂ+%) =tg%=1;
IﬁziI:L=H.
o Artoss

Vartem, yronpu a2 0, b2 0 a+ b2 2Vah
JeiicTenTensn0,

2
a+b>2abera-2vab+b206 (Va-vh) 20—
ncruna. ITosromy

1 1 1 1 2
e 32 , - -
sinffae  costa” "V sinla costa  sin®a-cosla
2 8

- = enZ o
i322a sin“ 2o

. 8
sin® 2o € 1, 3paumT —3 2 1, oTkyna — = 8, uro
sin“ 2c sin” 20

H TpeboBaloch AOKA3ATD.

2. Pemure ypaBuenus;

E=§+ﬂ'k; z=2n+4nk|k € Z;

7 Y LT T 2 o
4—1+sm 1—23111&—-0, smz-—t, 4t* —8t+3=0;
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inZ =3 g1
4+ V613 4+2 |Sing7=3&[L1]
Slnz='2-

——( 1)" +m; z=(— 1)"-—-+41m,

Orser: {211' + dks (—1)'*?'"r +4mn|k,n € z} .

0,2 @
64 @

1—cos2z 5+ 1+ cos2z 5_2_9‘
2 2 T 64’

2) sin!®z + cosl®z

1- 5cos 22 + 10 cos? 2z - 10 cos® 2:B+5cos4 92 — cos® 2+
+145c082z+10cos? 22+ 10cos® 2+ 5 cos 22+ cos® 2z = 2?9a

2
2+ 20cos? 22 + 10 cos® 2z = ?9; cos2x =1

2062 +40t—25=0; 424+ 8t—5=0;
—4%/IBF0 446 r-_—zz,sg[—-l;l].
4 - ?

t1’2= _ 2 H
4 t—2
1 1+4cosdzr 1 T
2 —_— —_— e - =) — -,
cos” 2x = 7 2 X cosde=0; =z 8 +4k

Fiy k)
Orser: {§+Zk|kez}.

3) cos(5z + 516°) - cos(3z + 172°) = cos(4x + 254°).
—2sin(4x + 344°)  sin(z + 172°) = cos(4x + 254°);.
2sin(4z + 254° + 90°) - sin(z + 172°) + cos(4x + 254°) = 0;
2 cos(4x + 254°) - sin(z + 172°) + cos(4z + 254°) = 0;

2 cos(4z + 254°) - |sin(z +172°) + %—] =0;
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oY
os(iz+2B4) =0 r4pio5e0 = g0ot180%k
1 8in(z+172°) = —3 * |2+ 172° = (—-1)*+130°+180°n

= —41° 4+ 45°k
z =—172° + (—1)**130° + 180°n

Orset: {—41" + 45°k;
—172° 4 (—1)**130° 4 180°n | k,n € z}.

3. Pemure nepasencTso 8 sinzg + 3sinz—4 > 0.

o & .z @ Y @
8sin® = + 6sin= - cos = —4dsin? = — 4cos® = > 0;

2 2 2 2 2
in2 = inZl.cos® - 2Z oo
4sin 2+6sm2 0052 4 cos 2>0,
T oD
a) Ilycrs cos 5 = 0; Y ramrescon
z == + 2wk, Torna
48in? (% + ﬂ'k) + %
0
+6:-0—4-02>0 CO8 X
4 sin? g =4 >» 0 — uctuna.
0) Ilycrs cu:»&;-':;i #0, 2

z
TOrHA COSZ 3 >0,

3uaunT, 2tg2§+3tg§ -2>0

x
g\ _ -3+/0¥16_ -3x5 |%3=72
8212 &
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w z 1
§+7rk > 3 > arctg §+7rk

2 1
— tg3 | arctg(—2)+mn > g > —%+1m

Ob6bepunsa 0ba caydad, IONYyYaeM clieAyomul oTBer.

Orser: { (2 arctg % +2rk; 2w +2 arctg(—2)+21rk) |k e Z}.

[T

sinz 4 siny =

4. PemnTe cucTeMy ypapHeHRH
COSZ —~ COBY = —~

. T4y r—y _1
28in 5 co8 5 —\2/—
L T4y . y—z V3’
28in 5 sin 3 = 3

m_y——£+7rk;

Tor,uatgx—;q:u 3; 5 3

4

2
z=y—?ﬂ-+27rk

sin (y— 2—;- +27rk) + siny =

.
7

bo| =

'3

2
m=y—?ﬂ+27rk

sin —2—“- + sin —l
L Y73 ¥=73

.
t

'3

2
z=y—?ﬂ+27rk

<23111 ~Z) eos(-Z
L =3 3

'3

z=y—2?ﬂ-+21rk
< ;
y=-g-+(-—l)“%+7m
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E
+
E @
-4
Py
L
+
B
)
s o
B +
T & F
E + +
+ 3 —ﬂn_no
B —
%_3 + 7.
flo ¢+ N
g = klm W
.|__ | | ]
el “ o’ s
L + . _M
+ el .
klm | 5
I 1l =
& & O

2|sinz| - cosz.

5. HocTpoiire rpaduk y

oo
AV
8 8
2.H
@ o
]
o N
=
52
|
(R
Il
1=




Pemenne xaproyukn 4 647

Pewerue xapmouxu 4

a— . . 27 at+f T
1. Brrancinre c0s —5—, ecmt sma+sm,6——g, tg 7 =35
npn2,5ﬂ<a<3ﬂn—%<ﬁ<0.
. P ot a—-08 27
sina + 8in 8 = 2sin > cos 7 =6
at+p 7 sn%f o
Taxlcaxtg--—é——-=-9~; a+ﬁ=§'
Co8 =3—
a+p
Yyrem, uro 27 < a+8 < 37, mr,qafr<T<1,57r, SHAMHT
1
3= cos 23 = - 5V
‘/1+tg29—‘0@
. a+f _ a+f o+ . at+pf 7 a+f
mnz—tg2cos2,sm2—9cos2,
o+ 7 9 7 7
—_— = —=V1 =—— = V1
2 9 ( 130 30) /130 130 3
. a+ P a—-f 27
Tak xak 2sin 3 Co8 7 ="
a—p 27 a—pF |27/130
cos = — , T.€ CO8 = .
2 65 - 2sin £ 2 910

sin4a + sin 100 — 8in 6cx
cos2a + 1 — 2sin’da ’

ecan sing — cosa = m.
sin 4ex + sin 10 — sin 6o

Ale) = cos2a+1—2sin*da

_ 2sin{—a) - cos5a + 2sin b - cos b

- cos2a+1—1 + cos8a B

_ 2cosba - (sinba —sino) _ 2cosbo-2sin2a-cosda
cos 20 + cos 8o - 2 cos b - cos 3o

= 28in 20

2. Hafigute A(a) =
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m = sina —cosa = v/2sin (a—

{sinc —

E), rorne —V2<m < V3;

4
cosa)? =m?; 1-sin2a=m? sin20=1-m?

Sraunt, A{e) =2(1-m?) mpu m € [—v2;v2].
Otser: Aa) =2(1 —m?) mpu m € {—v2;2].

3. Hokaxmure:

1) tgf20° — 33tg%20° +27tg%20° = 3.

tg220° =

L = tg520° — 33tg*20° + 27tg220° =

= (1 + cos40°)3

~ (1 + cos40°)3

sin20° 1 — cos40°
c0s220° 1+ cosd0o’

1
(1 + cos 40°)8

x ((1 — 08 40°)® — 33(1 ~ cos 40°)2(1 + cos 40°)+

+ 27(1 ~ cos 40°)(1 + cos 40°)2) =

! ((1 — c0840°)[(1 — cos 40°)2~

— 33(1 — cos 40°)(1 + cos 40°) + 27(1 + 00340")2]) =
1 ((1 - cos40°)[1 — 2¢0840° + cos? 40°—

— 33+ 33c0s? 40° + 27 + 54008 40° + 2T cos?40°] } =

(1 - c0840°)(61 cos? 40° + 52c0840° —5)

= (1 + cos40°)3

(1 + cos d0°)3

! (61 cos? 40° — 61 cos® 40° + 52 cos40°—

—52cos240° -5+ 5 cos40°) =
_ —61cos® 40° + 9cos? 40° + 57 cos 40° — 5

(1 + cos40°)3
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2)

Menomsays Toxaectso cos3a = 4cosd o — 3cosar

opu o = 40°, momyqaem:

c08120° = 4 cos® 40° — 3 cos 40°; ymnoxum Ha 16:

—8=64c08%40°—48¢0840°; 64cos’40°—48cos40°+8=0;

Le_ L
(1+ cos40r)?
— 5+ (64 cos® 40° — 48 cos 40° + 8)) -

_ 3c08%40° + 9c0s? 40° + 9cos40° + 3 _

(—61 c08% 40° + 9 cos? 40° + 57 cos 40°—

(14 cosd40°)3
_ 3(cos40° + 1) —3
T (L4 cosd0°) 7
L=3
=3 =L=IL

aa.rcsiné +a.rcsinE +a.rcsin@ =7
5 13 85

IIpennonc:xaMm, 4To TOXKAecTBO BHAOHAHAeTca. Torga oHO
PABHOCHNBLHO

arcsin£+arcsin2=7r—arcsin§#
5 13 65
. 4 .12 . . 56
< sin a.rcsm5+a.rcsm1—3 =sin ﬂ'—arcsmg -
[ N — | —
o B ¥
& sin(a+ ) =siny < sina - cos § + sin 3 - cosa = siny;
sinfy=—6; sina = _; cosa=§;
65 5 5
sinf = —; cosﬁ:i.
13 13
Torgs paBeHCTBO PABHOCHNBLHO
4 5 12 3 56 56 56
e o= — = — — YUCTHHHO,

5 137135 65 65 65
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3HAYUT, TPEUOIOKEHHEe O CHPABESAJIMBOCTH TOXKJAEGCTBA
BEPHO, YTO ¥ TPebOBANOCEH JOKA3ATh.

IIpumeuanue. To, yto B3 o + § = 7y CAeAyeT, 4TO
sin(e + B) = siny — ouesngubil pakr. Ho 5 o6imem ciry-
yae u3 sin(a+F) =siny He creayer a+ 5 =-. B gamnom
CIy4Yae CAEeZCTBHC BHIONIHACTCH, TaK KaK:
il 2= ar mE >arcsm—2'- il
2 7 My 2 4
4 2 . A
= > — 1 ¢YHKIUA arcsinz Bo3pacTaeT Ha, f——;—| |;
5 2 2°2
z - arcsm-1-2- > arcsin — = il
2 13 2 4
aHAIO, TAK Ka 12 > vZ).
THYHO K13 5 )3
05 arcsing < arcsinl = g
Mostomy a4 G € [%;ﬂ] HrT—7Y€E [%;ﬂ‘] .
A ecin sin{o+ 8) =sin(m—+y} u yraibl u3 onHoli YeTBepTH,
TO YLl PABHEL
3) sihe—1 1 _2-sina

sinea—2 27 3—sna’

JoMHOKMM 066 4acTH HEPABEHCTBA

Ha 2(2 - sina)(3 —sina) > 0. Torma

2(1 —sina)(3—sina)+ (2—sina){3—sina) - 2(2 ----sin.'.):)2 20
& 4-—5sina+sina 204 (sma - 1)(sma 4) >

M sina 2 — HeruHa. Cire-
sina < 1 V 3.

ROBATEIILHO, IPEANOSOKEHHE 0 TOM, YTO IICPABEHCTEO Bbl-
NIOIHEHO, BePHO s Vo, 4To ¥ TpeboBaJIOCh AOKA3ATD.
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4, Pemmre ypapHeHAs:
1} 1+ cos2x - cos3x = %sin2 3z.
2 + 2cos 2z - cos 3z = sin? 3x;
1+48in? 3z +cos? 3z +2.c08 22 - c08 3¢ +cos? 22 — cos? 2 =sin’ 3x;
sin 2z + (cos 3z + cos 2z)% = 0;

T
{sin2m=0 z=gk

=N’ H
c0s 3z + cos 2z = 0 oos%ﬂk+cos1rk=0

a) opu k=0 cos0+cos0 =0 — JI0KHO;
6) upn k=1 cos-32£+oos1r=0— JIOYKHO;

B) ipu k=2 083w + cos2x =0 — HCTHHHO;
r) opu k=3 cos4,57 + cos3r =0 — JnoxHO.

Orser: {x =7+ 2mn|n € Z}.

T T 1
2) 2sin2%.sin21&—=xz+-m—2.

T L
L =9si 2 Lainl .
2sin - sin T p-

L2 T P 1_ r=1
{sz,aﬂaqm' L=II=2. z‘+—=2npn [m

ITpoBepnM neByro 4acThb:

a) z=1; L=2sin2-12£-si112%=1; L #TI;

6) T=-1; L=2sin2(—-g-)-sin2(—%)= ;  L#£TL

OtBeT: pemenuti HeT.

2
cos” 2z
5. Pemure HepaBeHCTBO e 2 3tgz.

D(H}: cosx #0;
cos?2z > 3tgzr-coslz; cos
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1 —sin®2z 2 gsiHZ:c; 28in? 2z + 3sin 2z — 2 < 0;

. —3+£v9+16 =35
(sinz), , = 1 ==
sin2r = -2 1
. 1 T2 g
sin2r = = 5
2
1
2 .
sin2z € <3

U3 yeprexa cienyer, 4yro

vl )
—_—— &% — —_ —
2+27rk<23:\6+21rk' 4+1rk<3: 12+7rk
3t 57 ’ 57 3 ’
— = — —_— = —_—
2+21m>23:/ 6+27rn 12+?rn\a:< 4+1m

Orteer: {(—Z +1rk, 13

+ ﬂk]

3n
I +7m, 7 +1m) | &, nEZ}

< 9 .
sin” z = siny

6. Pemute cucreMy ypasHGHRH .
vy costz = cosy

sindx = sin®y Tor

cos®z = cos®y ’ o

cos®z +sintz=1; cofz+(l-cos?z)®=1;

cos®x +costzr—2cos’x=0; cos?z(cos®x +cosPx—2) =0.
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t3

_ + t-2]t-1
3 — 2 2+t+2 D<0

< 2 o
a) {sm wk =siny

cost mk = cosy’

siny =0
cosy=1"
y=mk
y=2mp’

y=2rp; (7k;2np)|k,p€Z;

#
s 2 .
sin®{ —+7n} =siny .
giny =1
6) 121 ; {cosi=0;
cost | = +7n ) =cosy
L 2
y=%+21rm
4 = ;
ty=§-+1rt
T T T
y——2~+21rm, (—2~+1m,§+21rm).
Otser:

p——

O6o3nasas t = cos’z, nonysaem ¢- (B3 +¢—2) =0;

(k; 27p); (% + m;g + 21rm) |k, p,n,m € Z} .

653
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sin:c
2"

T

7. IocrpoitTe rpachHuk y

T
220
O
§<0

sinz, cos
—sinz, cos
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Pewenue xapmouxu 5

1. Brryrcsmre tg28, tg g, ecaH sing = -—% npa € [1,57; 2x].

_ 60 (61 + 60)(61 — 60) _
cosf = \/1 - ('Ei) \/ 612 61

60
_snB _—@ _ 60
Tomatgﬂ-cosﬁ_ n 11
1
_ 2tgp
60
g2 = 2‘('7) _ 120-11 _[1320
B T (_w\? 3600121 |3479
i1
'I‘a.xxa.xs—?réﬁg%,tro:;jsggﬂ,
2 4 2
BHAYMT, cos§<0 t:-nn'(—3 0.

l 11
f1+cos,6 ﬂ 1""3“1‘_ 6 .
oos = 2 5 = 61\/61,
11
/l—cosﬁ -z 5
sm— 5 61\/61

3HaunT, 'r.g 2 —-6 .

45in%(45° + @) -sin 10° — 1 + 4sin 10° - sin 70° _
45in10° - tg(45° + ) - cos?(45° + a)

_ 2(1 — cos(90° + 2a)) - 5in 10° — 1 + 2(cos 60° — cos80°)

- 4sin 10° - sin(45° + @) - cos(45° + ) N

_ 2{1 +sin2a)-5in10°—1+1—2c0880° _

- 2 sin 10° - 8in(90° + 2a) B

2. ¥npocrure
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_ 2sin 10° 4+ 2sin 2¢ - 8in 10° — 2sin 10° _

- 2s8in 10° - cos 2a -
2sin 2¢ - sin 10°

= 25in10° - cosda _ B2

3. Hokexxnre:
1) cos36° —s8in18° = %

L = cos836° —sin 18° = c0336° — cos 72° =
= 25in54° - 8in 18° = 208 36° - cos 72° =
_ 2 cos 36° - 8in 36° - cos 72°

sin 36°
_ 8in72°-cos72° sin144°  sin36° _1
- sin 36° T 25in36°  2sin36° 2
L= %
1 = L=II.
H= §
. ‘y wjtga
2) si =]
) sinax < o< tga, eom a € (0, 2) Cmtga
N3 yeprexa cneliyer, 4o 4
SA40B < Scexr. A0B < SA0CB;
B
O / Tx
Dycte OA =R, —®

SasoB = -%AO -BO -sina = %Rz - gin oy
1 1, p2 152
Saocp=50B-CB= 0B tga= R’ tgoy
1
Scesr. 40B = §R2 a;

1 1 1
§R2 sina < ERzo: < Ethga =sina < a < tga.
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4, Pemmre ypapHeHHS:

1)

2)

3)

cosx - cos 2 = cos 3.
%(cos3a:+oosa:) = cos8 3x; %(cos&r—cosm) = ();
[m=1rk . T

T= 1.

1 . L
=+28in2z-sinx =0; 9z = 7n’ 5

2
Orser: {gnlne Z}.

3cos2z + 4s8in2z + 5 = sin’ z.

3cos 2z + 4sin2x + 5 = sin? x;

3cos?z—3sin® 2 +8sinz-cosz+5sin’z+5cos? z—sin®z =0;
8cos? z + 8sinx - cosz + sin® x = O
tg?z+8tgz+8=0; tgz=—-4%v8=-4:2/2;

x = arctg (—4 £ 2v2) + k.

Orper: {arctg (-4 +2v2) +nk|k€Z}.

arccosz € [0; )

arccos x = arctg . {arctg:r: e (_g;%) ,

T. €. YIUIBl B JeBolt H npasoll HacTH DPACHOAAralOTCd B Niep-
BOH 9eTBEDTH, H KOCHHYC STHX YIVICB IIQJIOIKHTEJIEH.

1 1
TOKKAK CO8F = ———eee TO B = e ——;
+/1+tg2z V1 + tg2(arctg x)

= lfl-:c’ :.."4+:r:2—1=0; m2=%‘/g;
ﬂﬁ[ﬂ;oo); 372=‘/5_1; [m=‘/@€(0;ll .

2 2 7 |e=—/EE ¢ 1]
Oteer: ¢ = V-1
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5. Pewwre nepasencrso! +/5—2sins > 6sinz—1, ecin z€[0;x].

6sinz—-120

5—2sinz > 36sinx — 12sinz + 1 _
6sinz <1 !
5—2ging >0

. 1

sinz 2 5

36sin?z — 10sinz —4 < 0 .
. 1 ’
sing < E
sinz < 2,5

sinz=1¢; f12=

5+v25114 _5+13
= -

36

I

o

Yuurnisas, uro z € [0;7], nonyunm _QZTDE SEITNE

[« S
Qrser: z € |0; —6] U [—6-,:1] .

x

! Bonee noApobHO M. IMaxmenicrep A.X. UppauuoHanbubie ypaBHeHMA

o nepasercTea. CII6.: «[Terpornudy», 2008,
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6. Pemnre cucreMy ypasHeHUH { sinz - siny = 0,75 .

tgx-tgy =3
3
sing - siny = 0,75 sinz -siny = 1 O+®
sinz-siny ; 1 H
COST -cOSYy cosz-cosy=2 Q-0

{cos(:c—y)=1 {:c—y=21rk
1; 2
cos(z+y) =—5"

3;+y=:|:—1r+2ﬂ'n;

2 3
[ (z—y =27k O+®
z+y=-2§-r-+2m @-0

x —y=2nk D+@’

:.."+y=—-2~§-:+21m @-O
m(
:c=g-+1r(n+k)

y=%+wm—m

. kneZ
3=—§+1r(n+k)

hy=_%+wm~k)

Ortser: (% + w(n + Jc:);:;;£ + 7{n — k)) ;
—%+1r(n+k);—-g+1r(ﬂ—k)) |k,neZ}.

7. Hoctpotite rpapuk y = tg %lzl - sin 2z.

_Jtgx-sin2z, 20
10, z <0’

y= 2sinzm,w?0npuw¢%+?rk.
= ?
0, z<0
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+ wk

r
2

1,5%,

=C08 X

> 0npnz#
A

x
z<0

1 — cos 2z,

0

0]
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Pewenue xapmovxu 6

1. Briuncnnre cos24° + cos48° — co884° — c0812° =
= (cos24° — c0884°) + (c0o848° — c0812°) =
= —28in 54° . sin(—30°) — 25in 30° - 5in 18° =
= 8in 54° — 5in 18° = 25in 18° . c0s36° = 2¢0836° - cos 72° =
_ 25in36° - cos36° - cos72° _ 8in72°-c0872° _

sin 36° - sin 36°
_ sinl44°  sin(180° —36°)  sin36°
~ 2sin36° 2sin36°  2sin36°
1 1
2. Hafinpre a + 28, ecnu tgo:—?, smﬁ—ﬁ npu a,F €L
_ tga4-tg20
te(a+26) = 1-tga-tg28’
cosfi= l—i-i\/ﬁ TIOSTOMY ¢ [3—-1—
= 10 10V vier=gs
1
_ 2tgB _ 23 2.3_3
tgzﬁ_l—tgw“l_%“ 8 4
tga+tg28  Ft3 4421 25
go g 771
= = = =_—=1,
e+ 20) = T ta2p 1-1.§ 28-3 2
1 V2
x mmm<T,m
o 0<ﬁ<z . \ \/ﬁ o
a+2ﬁ—z+1rk,no g smﬁ=—<?=sm—,
O<a<= 10
2 5<E
. T. €. 1
sHequT, 0 < 28 < -, 1 0 < a+ 20 <
Tpu k=0 a+2ﬁ=%; npa k=1 a+2ﬁ=%”¢(o;w).

BT0 Bre BOZMOXKHEIE 3HaYeHns o + 28 € (0;1,57).

Otser: a0+ 208 = %
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sin? 2a + 4sint o
4 —sin%2a — 4sint o’

3. ¥mpocrure A(a) =

A.(o:)= 4gin? o - cos? a + 4sin? o _

4 —4sin’ acos? @ — 4sin* @
_ 4sin®a - {cos® a + sin’ a)
_4—4sinza-(cosza+sin2a')
_ 4s8in® o _ sin‘a 9
T 4—4sin?a costa

sing

4. HokaxnTe < 2 yia Yo € D(H).

sina — cosa - tg 3

IIo ycnosmio cos% #0

o
(ycnosne CYILECTBOBAIINS] tg 7 @ # 2mn + ﬂ') .

sina sina

(5.5 ] - — <248 — e <2
sinax —cosa-tg3 sina — COB QY+ ———
sin? o sin® o
P 2 = <2&
sin“ o - cosa + cos® o 1—cosa
) gin o o
(5.10] Seing ——m <2 & npu sin— #0u a#2m+w
1 —cosa [p 2# # + ]

2]
. o L@ a 083

e sina-ctg — < 24 28in —cos —- 2
2 2 2 ging

SIn 3

<2¢)20052£2!-<2#

cosa < 1
a#xk

e ltcosa<2s { — HCTHHA, 4TO N TpeboBanoch

JAOKA3&Th.

5. Penrute yparHeHHA:
1) 39+ 7sin? z + 12sin 22 = 33 cos z + 44sinz.
30 4+ 9cos®z + 9sin® z + 7sin? z + 248inz - cosx =
= 11{4sinz + 3cos z);
30 + (4sinz + 3cosz)? = 11(4sinz + 3cosx).
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Yurem, uro asing 4+ beosz =

= /a2 + b?sin(z + pg) € [—\/aF’ + b%; Va2 4 b2] ,

b
The wo = arctg;.

Torpa 4sinz 4 3cosz = Bsin(z + wp) € [—5;5).
ObosuauwM £ = 4s8inx 4 3cosE, TOrna

t=56
2 _ -0 .
2 - 11t + 30 = 0; [t=6,
[4sinz +3cosz =5 .
| 4sinz +3cosz = 6 ¢ E(y = 4sinz + 3cosx)’
4sinz 4+ 3cosx = 5; %sina: + %oos:c =1;

= 08 Yo 3
i po=arccos¢ (o €1);

o8 g+ oS + 8inyp - sinz = 1;
cos(z—wp) =1, = — o =2rk.

OTBer:z=arccos§+27rk|k€Z.

1

5
sing-cosx-cos2z-cosdr 1

8) @7 mk; sinz ~ 3

sin2z-cos2r-cosdx 1 sindr-cosdx

2sinz B’ 4sinzx
sin8z 1
8sinz 8’
2sin 3,52 - cos 4,52 = 0;

2) cosx-cos2z - cosdr =

.
1

sin 8z — sinx = 0;

3.5z = 7k :c=2—1rk kZT

7
T, *
45 =mnt+3 zz%wg(mnzs
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6) = wk; coswk-cos2wk-cosdrk = %;

1
cosmk = g~ JOkHO, T.e. = 7k KOpHEM ypaBHEHUA
He SABIIAETCH.

s T lbee, kT, 04 10},

OTBeT:{7 -

3) arcsin(z? — 2z +2) = %:c

Buisicuum, yemy pasio D(V).
2
2 _ . €T —2$+2~..<._1 .
e~ 2o +2 < L; {a:2—2a:+2>—1’
{a:2—2:c+1s0. {(a:—l)?so,

$2_2$+3?0) Ve M z=1.

Ipoeepum: arcsin(l —2+2) = %; arcsinl = g;

r_I_ HCTHHHO
2 2 '
Orser: z=1.

6. Pemmnrte Hepanencrso 3cos®z - sing —sin?z < —1.

3cos’z-sing +cos’z < 0; cos?z(3sinz +1) < 0;

Asinx
cos?z # 0
. 1 0 €os X
8T < ~3 -
- 1 (1

7 +aresin 3 arcsin (_ﬁ)

1

-1 ]

Oreet: (—ﬂ + arcsin% + 2nk; —% + 21rk) ;

1
_% + 27n; — aresin 3 + 21m) |k,n € Z}.
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r+y+z=m
7. Pemmnre cucremy ypabsaennt { tgz-tgz=2 .
tgy-tgz=18

tgz-tg[r — (z+y)] =2; tgz - tg(z +y) = -2,
Qtgr =tgy 9tgzr =1tgy

{z:w—w+w {z=«—w+w

z=n—(x+y)
tgz(tgr +tgy) .

1—tge-tgy
Ytgr =tgy

tgr(tgz+9tg) _ . L o 1 2 1)
-tz 5 ®E=g\tErsghs

™ f

tgx =

tgy =
Pt'.gz=

Lol -1~ TS T

tge =—

tgy=—
[ tg2 = —

Lo Y V- RS- T

arctg -21— + wk; arctg % + 7n; arctgd + ?l't)

arctg (—%) + mp; arctg (— %) + mm; arctg(—4) + ‘ﬂ")

OreT: { (arctg% + wk; arctg % + wn; arctg4 + ?I't) P

(arctg (—%) +7p; arctg (—g) +7m; arctg(—4) +7rl)

lk,t,n,p,m,EGZ}.
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8. Iocrpoiire rpagux
_ 25in?(45° + ) - 8in 10° — 1 + 4sin 70° - sin 10°
v 48in 10° - tg(45° + ) - cos?(45° + z)

_ [1 —cos(90° 4 22)] - sin 10° — 1 4 2 {cos 60° — cos80°]
- 45in 10° - 5in(45° + ) - cos(45° + ) -
__sin10° +sin2z-sin10° — 1+ 1 — 2s8in10°
B 2sin 10° - sin(90° + 2z) -
sin10°- (sin2z —~1) 1 (sinz —cosg)(sinz —cosz)

28in 10° « co8 2z 2 (cosz — sinz)(cosz + sinx)

_ 1 sing—-cosz _ \/Esin(m—%) —ltg( _'n-)
2 sinx + cosz 2‘/5005(3_%) 2 4

1 w
y=3stlz—7
Takum obpazom, - .
T# = +7k
4
_ 28in®(45"+x) - 9in10°~ 1 +48in70" sin10°
Y4 46in10" g(45%+ ) cos? (45™+:)

&;ﬁe

s
o jen
H
wj®
=Y

e
b
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Pewenue wapmouwnu 7

2 T 3T 25T
1. Boruncanre tg 1 + tg? 12 + tg 13
l-—cosz 1—cos®® 1-cosZ 1+cosz
Jlmewd j looes loemd | vesE
l+cosg l1+cosg 1+cosg l—cosg

(l—cosﬁ) +1~0062”+(1+oos )2

1-cos? &

1-2cosF +cos? g +8in® % + 1+ 2co8F +cos® §

‘2
sin® &
$+cos?y 3+3
= —> = 5 =.
81D ' i

2. HokaxuTe:
a+p S cos o + cos B

1) cos g 2 5 ,rme o, B €L
cosa+ﬁ?cosa+cosﬂﬁ
2 2
#2cosa+ﬂ-2msa;ﬁ-cosa;ﬂ>0#
< 2c08 ;ﬁ(l—cosg)}[]—acmnno,mxmx
cosa;ﬁ>0 Va,ﬂe[();%], oosa;ﬁSI Va, 8.

Ilpumevanne. Wz onpenenesus BHIOYKNOCTH YyHK-
I¥H BBepX Ha MHOXectBe M (dyHKnHuA HA3LIBAETCH BH-

mie) s Se) i) .,
V&1, o2 € M) cregyer, 9T0 MBI LOKS83aJIH BRULYKJIOCTb

nykio# BBepx, ecnm f (

™
y = cosx Brepx Ha |0; -

5] 4T0 rpadHYECKH OYEBHIHO.
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Ay
x4+ xy  FO
f( 2 )"‘*-—-_ _____
fE)+f) 1 “"E
f(J’g)""*:""E"" .
0 alrfl %%
fos

i i
2) tg (2a,rccos Sl arcsin —g) = -—l—g.

V26 13 120
O6o3pauuM « = arce 3 16—3.rcin2
Ha —a.rcos\/z_ﬁ, = arcsin .
_ _ tg2a—tgf
L =tgQa-8) = 1+tg2a-tgf’

2tga

tg 20 = ———; arccos--é-e 0'E :
g _1—tg20£’ \/2_6 $2 ]

. 5
S1n | arccos
st s ) = )
26 OOS(&ICCOS%)
_f{_5 1
_y! () = 1
- 5 5 5’
V26 V26
1
tg2a = 2.3 l-q—é-
g RPN 7 I

1
tgf=1tg (a,rcsin —) =—— =
13 cos (arcsin B)

12 12 13
__ 18 _1_12
14 5 5
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5 12 25—144
_B”3 _ a9
119
L==—
120 _
~ 120
sina-i--sinﬁ——E
3. Haimu'reoosa;ﬁ, sina;ﬂ,ecnn 6257
cosa+oosﬁ=—g
npu 2,57 < a < 3w, —%<ﬂ<0.
. a4+ 8 a—f 21
2 . = =2
sin 3 co8 5 o8
a+f a—f 27
2cos 3 - CO8 2~ 65
a+ T
Tor,na,tg-——é———g
Yunteipad, 9T0 2r <o+ B8 <31, ¥ < # < -323, NONYYaeM
sina+ﬁ<0ncos§—-t—g<0.
2 2
R _atp tg %32
1189¥T, Sin 5 = +;
-1+t 2
7
. a+p ] 7 7
sin = =— =|——+130|.
2 _ 1_'_;_11; 4/130 130
con 230 = — e
a+pf 1 9 9

e — = 130].
2 —/—_—1+§§ /130 | 130
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4. Pemmre ypapHeHusd:
1) cos? z(1 + ctg )

sinx —cos
DY) : x%%+ﬂk|k€Zn sinz#£0; z#wn|nel

%+1m € D(Y);

6) ctgz sm:z:+ COST _ 3; ctaz- 1 +ctga:
"sinz — cosz 1-ctgz

ObozHauum ctgx = t;
t(1+8) =3(1—t); ?+4-3=0; ta=-2+VT;

{xz arcetg (~2 £ V7) + wk

:c—£+am
T2

= 3cosz.

a) cosx =05 :z:=g+1m|nez TOTA8

QOrper:; {g + 7n; arcetg (—2 + \ﬁ) +nklk,n€ Z} .

2) (1+2cos2z)-sinz+ (1 —2c082z) -cosz =0
m Tm

2$—E ?.

Tax Kak cosz = () He SIBASIETCA pellleHHeM YPABHEHHS,
MOXCHO PA3AENHTH 00€ YacT¥ YPaBHEHASA Ha. COSXT:
o 2cos2zx —1 cos 2z = 1—tg2z

1+ 2cos2z’ 1+t

2(1—¢2
1+ 1

TR
1+ 2;11+: )

napy 7 < <

O6osnauum t = tgz. Torma t =

222 -1-
1+8212- 2t2’ t#£V3;

i(3-13)=1-3t% £-32-3t+1=0;
@+ -t+1)=3E+1)=0; (t+1)(E—-4+1)=0;

t=

&) t=-1; m=-%+ﬂ'k|kez;

6) t1’2=2:|:\/§; tga:=2:1:\/§;
x=arctg 2+ v3} +mn|neZ.
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OtMerum, yro ++/3 & {—1;2 + \/5} .
Pacimdppyem ycmoeus:

( T T
AR e s
%—%2_%{ 8 *
y - ; NN\l v -
22——>nm x
2 ., =8 17z
™ IOV S/ S
2@ — 5 X
VLA ANYE. e
BETE 4’12 |
k= —-1: (xl)lﬁM

a) = —Z+1Tk¢M k=0 (z1):¢ M.
k=1 (x1)s€M

6) o = arctg (2 — \/@ + mn. Boluwcanm tg %

tg—=
12 1+cosk \1

\/ -3 _ (2—~/5)2=2_‘/§'

I““|ﬂ| ”l:?l

I+v3 4-3
IIpoeepuM IIpHHALIEIKHOCTD T2 = ﬁ +m e M:
11lx
n=-1: (2?2)1 = —'E eM
13?1'
= 1 =—cM
n (32)3 12 <
) A . 5w 1 —cos-ssl 1+§
B) AHajornuno: tg —- = =
127 Al T+cs2 1- %8

‘/2""/- \/2_“0 =243
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ITpoBepum T3 = 5—ﬂ.+1rt EM(tecZ):

12
Tn
=-1: =——€cM
t (3:3)1 12 €
bm
t=0: (33)2—5534' .
177
t=1: ($3)3—'EEM
Orsor; {117 _Tn 131 17n
’ 127 12°127 12 J°
3) sinsm—coss:n:L—L. DY) : & # =k.
cosx sing 2

{sinz — cosx) - [sinm -cosz - (sin®x + sin®z - cosz+

+sin?z - cos? z 4 sinx - cos® 7 + costz) — 1] =0

a) sinz — cosz = 0; x=%+frk€ D(y).

6) sinz - cosz - (sin“..ﬂ: +costz+
+sinz - cosz - (sin? z + cos? z) + sin’x ~cos2:c) =1;
sinz - cosz - |(sin®z + cos? z)? — sin® z cos® z+
+sinz-cosz| = 1.

O6oznauuM sinz - cosz = t. Torna
(1-2+)=1 B-2-t4+1=0;
2e-—1)-(-1)=0; (t-1)%t+1)=0;
[tzl . [sina:-cosm'—-l .
t=-1" sinz-cosz=-1"-
[sin2a:= 2 € E(sinz)

sin2z = —2 ¢ E(sinz)

Orser: {.‘L‘=%+ﬂk|k€2}.
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sin3:c-cos(2:v—%

Sn %% ) < 0 Ha [0;2n].

5. Pemnre HepaBeHCTBO

a) sin2x #0: =z # kaeZ

YepenopaHue SHAKOB = :
Pen; Alla y = sm oz

6) sin3z = 0: :c=gn|'nEZ.

YepenopaHue 3HAKOB At ¢ = sin 3z

B) cos(Z:c—%) =0

" "
22— =2 4mm 2=%+=+am|meZ;

6 2 6 2
2r Toom
2.'5——?4-71'711, a:——§+§m.
YepenosaHue 3HAKOB JI i = CO8 (2:1:—2): .
6 sin x
b 2yl
W
n| + + L
+ ¥ /cosx
ol | IE
g 8n
8 3
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o T T m2br Trdxdmbrlle,
6 3 2 3 6 6 3 2 3 6
i
V= +++ -1 =11+ - - -
¥ =sindz st Rl el el il Bt Bl il i Bl B
T
y=cos(2:.':—g) ++l-1-=1+|+]|+]- |-+
sin3m°oos(2x—%)
y= T +{+ [+ =+ === 1+ -+
sin3:r-cos(2m—%)
Hrax, % 0, comn

sin 2

T € Eoz_ﬂ- I 5_11-011- U ﬂ"y_ U 5_“’01.1_?{
2’ 6’ T2 3°6 |

8. PemmTe cucremy ypasnenuit {

ctgx + sin 2y = sin 2z
2siny - sin{z + y) =cosz

{ctgz+sin2y = sin 2z

cos(y—x—y)—cos(x+2y)-——cos:c;

{ctgz+sin2y =sin2z

e

cos(z +2y) =10 !

ctg(%—2y+1rk) +sin2y=sin2(—2y+%+1rk)
zFEan ;

z+2y=g+1rk

.
[ tg 2y + sin 2y = sin(r — 4y)
n
z+2y=§+1rk ;
| £ # 7n
[ sin 2y
cos 2y
ﬂ -
z=—2y+§+1rk ’

+ sin 2y = sin 4y

|z #7n
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f szy 2

P~ (1+cos2y—2cos”2y) =0
L zFmn ;

z=—-2y+32r-+1rk
[ [sin2y=0

cos2y =1
1

Jlest=-35

z#£mn

m=—2y+g+1rk

£

( _11‘ y=%p

=3P & = € D(C)

1r z=_—-+{k—p)r
) y=:|:§+1rt . ! 2
1
z#£mn y=:|:£+7rt

= -2 +£+ k ) g‘ﬂ' T € D(C)

SR Ar | |z=2g+g+-2om
\

T m
OrTger: { (E + (k — p)m; Ep) ;

(:I:%E +-g—+(k—2t)1r;:|:% +m:) Ip.t,k € z}.

7. Tocrpoiire rpadwk y = |tgz| - sin 2z.
_ tgx - -sin2z, tgx =20
y= —tgx sin2z, tgx < 0

_ 2sin’z, tgz 2 0
Y=1-2sin2z, tgz <0’

_J1l—cos2z, tgx 20
Y= Voos2z -1, tgz< 0"
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Pewenue xapmovxu 8

1. Yupocrure:
\/foosa—2cos(4}+a) _
& 2sin ({—+a)—\/§sina: B

V2cosa— 21:1::.&;4 CDSC!+281II4 -gino

B 28in 2 I cosa:+2cos; .sina—v2sina

_ V2sine

= oosa
2) ctga - ctg(60° + a) - ctg(60° — a) =
_ cosa- co8(60° + «) - cos(60° — a)
sin & - 5in(60° + @) - sin(60° — @)

_cosa[cos(a+60°+a— 60°)+cos(a+60°-—a+60°)]

" sina [cos(a+60° —a+60°)—cos(a+60°+a—60°)]

1
_ co8x(cos 120° + cos 2a) _ 8% (00320: - 5) ~
sin ce(cos 120° — cos 2ar) =

={ga

sina (cos 2a + %)
_ cosa [2(2cos? @ — 1) — 1] _ cosaf4cos?a — 3)

" sinaf2(2cos?a—1)+1]  sina(dcos?a—1) =
_ dcos® o — 3cosa _ 4cos® @~ Scosa _
~sina-[4(1 —sina)—1]  3sina—4sina
=§?§§: = ctg 3a.
2. Borawcaure cosg—-+oos4—— +cos§—l"E =
7 7 7
28 . 7 . = ér

- m
cos 5 -sin +cos7-sm7+cos7-sm? _

Sill'.?
I
sm-;- -—sm-f -I-Slll-:r- -Sln-7- -I-Sln?l‘—Sln'z{-

2sin = =

sin; 1

2siny | 2
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3. Hokaxwure cos36° > tg36°.

cos 36° > tg 36° < cos® 36° > sin 36° <

& 14 co872° > 25in 36° &

< 1+4sin18° > 2sin6° - co8 30° 4 25in 30° - cos 6° <
< 1+ 238in9° - cos9° > 28in6° - cos 30° + cos6°.

C apyroit cropoHbl, 8in9° > sin6°, co89° > co830° =
= 28in9° - cos 9° > 25in6° - cos 30°;

1> cos6° 2sin9°.co89° > 2s5in6°- cos30° =

= 1+ 28in9°-cos9° > 25in6° - cos 30° 4 cos6° —
BEpPHOE ¥ TBEPXKICHHE.

31a4UT, TPEMIQJICIKEIIHE O BHIIIOJIHEHHH HEPABEICTBA
cos36° > tg36° TakKe HCTHHHO, YTO H TPeGOBAIIOCH JIOKAZATE.

Pemnre ypaBHeHus:

1
1) tg(z — 15°) - ctg(z + 15°) = 3
sin(z — 15°) - cos(z +15°) 1
cos(z — 15°) - sin(z + 15°) ~ 3’

. 1
gin 20 — 5

1 1
— T = 3s5in2z — 1,6 = sin 2z + =;
sin2:c+§ 3 2

sin2z = 1; 2a:=g+21rk; :v=%+1rk.

OTser: {%+ﬂk|k€Z}.

V3

2) a.rcsin£+arcoos s+22)=Z

2 2 6
arcsinf—f—a.rcc £
2°% o8 5

sin a.rsinf =sin| = — +—3
¢ 5] = 6 arccos | z 5 ;
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gzsin%-cos (a.rccos (x+§))—oos%-sin (a.rccos (a:+§));

arccosm € [0; w], smamT sin{arccosm) = 0;

TIpoeepum
. 3 =
a) £=0; arcsin0 + arccos —- = ;
0+‘g‘=%-nc1'mmo.
6) £=—-V3; arcsin B + arccos V3 =T
2 2 6
_£+"5£_£ T =2 — noxuo
36 6 2 6
Orteer: £ =0.
. T .
3) 2sm(z+z) =tgz +ctge. D(Y) : z%ik;
2 a :
2sin(z+3)=w;
4 sinZ - cOST

2sinz . cosg - sin (a: + %) =1
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sin 2z - sin (:c+%) = 1;

T
- Si]l2$=1 <2$=§+2ﬂ'k
. T ® w
sm(m+z)—1 . >:::+-4-—§+2'.rr1r:l, .
s _ ) 1
sin2g= -1 20 = —7 +2nt
sin(m+—-)=—1 4
- 4 .’C+£=—£+2‘R’p
L 4 2
_ Asinx
i
v 1
T =—+7k / y
fr ¢ - zzg 2k
$=Z+2‘ﬂ'ﬂ \/k/jcosx
B
4
Asinx
3
T 4
= —- 4t \
: -~ 0
3r \\ cos X
g=——+427p

iy

Qreer: {4

+27rk|k€Z}.

5. Penrnte nepapencteo 4sing - sin 2% - sin 3z > sin 4.

28in 2z - (cos 2z — cosdx) > sindx;
2sin 2z - (cos 2z — cos 4z — cos 2x) > 0;

2s8in 2z - (—cos4x) > 0; sin2x - cosdz < 0;
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[ | 7 + 27k > 2z > 27k
[ [ sin22 >0 3 w
cosdz <0 ?+21m>4:c>§+2ﬂm.
sin2z <0’ 42t >2x >+ 2nt
L L cosdz >0 %+21rp>4m>—%+2ﬂp
. i

%+?rk>:z>7rk

3—ﬂ-+'n>>+n
>82 82’

1'I'+?l't>:‘~">'§+ﬂ't

Z+Zp>z>-242
|3 2” 8 2p

o

-

8 L]
OTper: (8 + s'rk ) (—— 4 wn; s'm)
+ mt ) | kyn,t € Z}
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sing —siny =
6. Pemnte cucreMy ypaBHeHHH
COST +Cosy =

Mlé'l\” st

. . 1
2z =sin?y+siny + -

. 1 ©+0

cos :c=%-— 3cosy + cos’y

sin

1=1+1+siny—+3cosy; siny—v3eosy=—1;

1, V3 1 (‘ﬂ' ) 1
—s8ny— —cosy=—-; cos|=<+yl=

) 2 6 2
T T T 7
E+y—:|:-3-+21rk, y——gzt-3—+21rk,
. .1 e g 1
Smy=3m-’0—§ sin“y = gin :c—smm+z;

H 3 H
oosy-—-?—cosz ooszy=z—\/§cosx+oos2:c;

1=1+1—(sin:::+\/§cosz);

cos(z-T) =1
6] 2
T

i) i) T
:r:—-ﬁ-::l:§+21m; m=-6-:|:-3—+2m.

:c=%:|:-§-+21m
3uaynT, r x

=——+—+42

Yy 6 3+ mk

ITpoBemem mposepky np k=0, n =20,

2) (£+£;_£+£)=(£;£)#
6 3 6 3 2'6
T s 1
2

. . i
SIDE.—SIRE_E
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(-—-% + 2nk; —% + 27rn) |k,n € Z}.

7. Hocrpoitre rpaduk ¢y = +/1 — sin 2z 4 sinx + cos .
1 — sin 2z = (sinz — cos x);
y = |sinz — cosx| + sin x + cosz;

) sinz > coszx —-5}+21rk>:1:2%+27rk_
y=2sinz . !
4 =2sinzx
ginz < cose --—3—?—1. +2rn <z < E+21!m
6) ; 4 4 ;
y=2cosz

y = 2co8%
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-

.- g
= &
s +
+ k=
Sle E
ir o
=g
E +
e
+ 3_4
= .

2 COST HAa
< COST Ia

singx

sinx

]
1]
8
+
&
®
+
o]
™
£
/]
=

o
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Peuwenue xapmovxu 9

cos® o — cos3a  sin® a + sin 3o
cos o sin o '

1. ¥Ympocrare

cos3a = 4cos®a —3cosa;  sin3a = 3sina — 4sin®a.
cos® o — cos3a  sinda 4 sin3a
COS sin o -

TToaromy

_ cos® o« — 4cosd o + 3cos o + sin® o + 3sin o — 48in® & _
CO8 O sin g
_ 3cosax —~3cosa  3sina —3sin®a _
cosQ sin g
=3-3cos?ax+3—3sina=6—3(cos’a+sina)=6—-3=3.

2. JokakuTe TOXKIecTBa:

1) 3+40052a+oos4a_ct 4,
3 —4cos2a + cosda g a

_ 3+ 4cos2a + cosda _

L_3—4cos2a+cos4a_
3+ 4(2cos?a — 1) + 2cos? 20 — 1
T 3T 4(2cosfa—1) +2cos22a—1
8cos’a — 1+ 2(2cos?a@—1)2 -1
T 8cosfa+6+2(2coa — 12
8cos’a—1+8costar—8cos®a+2—1
T "“8cos?a+6+8costa—8costat2
8cost o
=8(1—cos“a)+Scosza(oosza—1)=
_ 8cos! @ _
" 8sinfa—8cos?a-sinfa
8cost o 8cos? o
~ 8sin’a(l —cos?a)  8sina = ctg o
L=ctgla

N=ctele =L=1I.
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2) tg?36° - tg2 72° = 5.

T oos36% o082 — cos (1 — 3T = —cos 3T
.cos5—cos36, 0035—003( 5)— cos5,
cos%'r+cos3?ﬂ=0; 20082%—-1+40053%—3008%=0;
4cos3g+2cos2%—3oos%—l=0.
Oﬁoaaaqnucos%=t: _4t3+2t2——3t——1 t+1

483 4 442 4 -2t —1
_—2t2—3t—1
— 212 -9
= t-1
- t—1
(t+1)(42 -2t -1) =0
* T w
—# —1=>4co8® - —2¢cos=— —1=0;
0035;& = 4.¢08 5 cos ¢ 0;
7 15 7 7 541
(0085)1’2— 1 M 0085>0=>COBE— ) N
2
w2 o VB1Y _ _5+1+2/B__ vE-1
5 4 B 8 T4
2
2™ (YB+1Y _5+2vB+1_3+V5

5 4 - 16 -8

27 _ 1 2 ® g 3tV _5-V5
% haadi 8 g
tgzi-sng'—5_\/g'

5 cos2T 3++5

2
22 _(VB-1) _5+1-2v5_3-VB

5 4 - 16 o8

L. 22«__1_3—\/§=5+ﬁ;

B 8 8
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tgz_z.g_—_iiﬁ;
5 3-+5
tgzg'tgz_zi_ (56— v5) (5+ v5) _B-5_ 0o

5 (3-vB)(3+v6) 9-5 4
4TO H TPeGOBANIOCH AOKA3ATH.

3. Pemmnre ypaBHeHH#:

1 1+200823:=tg2m_

3,ecnu 0 € ¢ £ 2m.

2cosx
D(¥): cosz #0;
1+2(2cos%z —1) 1
= -1—3
2co8 cos? x

cos? z

=1+tglz; cosz-(4cos?x—1)=2(1 —4cos’z);

(4cos?z—1)(cosz+2)=0; (2+2cos2x—1)(cosz+2)=0;

cosz = —2 ¢ E(cosz)

cos2x = ——;-; 2z =:|:2%+2ﬂ'k'

0TB€I‘::B=:|:%+?I’k|kEZ.

2) tg(120° + 3z) ~ tg(140° — x) = 2sin(80° + 2x).

tg 3(z + 40°) — tg(180° — (40° + )) = 2sin 2(x + 40°);

tg 3(z + 40°) + tg(40° + ) = 2sin 2(z + 40°).

O6o3naynM x + 40° = z. Toraa tg3z + tg2 = 2sin 2z;

_Snd2 o in2r=0;
cosdz-cosz
28in2z-cos2z — 25in2z = 0;
cos3z-co52
2s5in 2z o cosz#0 |
————————cossz.cosz(cos%—cos{iz-cosz)—o, {cosSz:,-EO’
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sin 2z(cos2z — cos4z) =0; 2sin2z-.sin3z-sinz =0;

z=nk z;é-g-+7rp
2z=mt ; r
3z=7wn Z?ég'!'gm

QOrper: {‘:ris:;:l:E +mlkne Z} .

3
4. ﬂomnmsmg-sin%-singgé,ecnn A+B+C =180
E:iné sinE sing—
2 2 2
“linA lees B2C o BHC < Lan A (1 —sn A < L.
oSG [ Ty TS T | St Tsng sy
cosB+O—cosﬂ_A— E—ﬁ —siné>0°
3 g Bl lgT )T on
congcgl. ITpubapuM k 0beuM vacTam (—sm%)
B-C A
—8in=>-<1—sin=.
co8 5 sm2\1 511;12

O6Go3HayKM 8in g = z. Torma

2
= -0 =40 =} [(-3) 1] -

R RS A S )
T2 2 8’
1 1 1
fl) € 3 8- f(z) — nauGonpmee opun z = 5 SHAUHT
8in 3" gin 3 8in 3 £ %, Y10 1 TpeGOBAIOCH TOKA3ATE.
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5. Pemnte HepaBeHCTB&:

1) sindx + cos4x - ctg 2z > 1.

sm4a:-sm2:c-+cos4:z:-cos2:z:>l; cos2m>1 ctg2z>1;
gin 2x sin 2x
ginx
T 0 fal (T T
> 4+7rn>2:c>1m, (2n,8+2n .
=
4

Otser: {(g—n;g+gn) InG_Z}.

arccos(z? — 3z + 2)
872 - 10x + 3
arccos(z? — 3z + 2) € [0;n];

{ 822 - 10z+3>0

2) > 0.

z2—-3z+22-1;
22-3z4+2<51
822 —10z+3>0
z2-3z4+320 ;
22 -3z+1<0

-

i 3
NNNWWNNE 7,
A4 x

ANANEARANNARNARNN NN
x

»
PINVA NN\ -
o 2

o 583,25

[
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: 2
8in“zx = cos & - cos
6. Pemure cuereMy ypapnesnti 9 . =Y
cos’z =sinz - siny
sinz + cos? z = cos(z — y) |
cos’z =sinx -siny ’

008 x =sgine. smy

z—y=2rk
cos?(y + 2rk) = sin(y + 27k) - siny

o
{
{ =y +2rk _ {x=y+mm_
{

|k € Z;

y—sin’y=0"' cos2y=0 '

T = y+2frk :.-:=E+%n+2frk

y=g+3n |yl
y=gt+3"

w w w T
Orper: {(z+§(n+4k),z+§n) |k,nEZ}.

7. Mocrpoiite rpaduk y = 2|sinz|- cosz + | tgz| - ctgz.

sing >0, . T .

) {tg:.':>0 : y=sgin2zx+1; (21rk,2 +2ﬂ'k),
gine >0 . ) T ) .

) {tgm<0 : y=sin2z—1; (§+2ﬁn,‘ﬂ'+2ﬁn),
sing <0 . 3

) {tg:.-:)[] : y=-—-sin2zx+1; (ﬂ'+21rt, 5 +2ﬂ't)

sing < 0 . . 3= .
r) {tgm<0 : y=-—sin2z-1; (?+21rp,2?r+21rp).

. (k,m,t,p € Z)
YureM, uTo T # §k°
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ﬁ_2ltl.ﬂ_2.

Rl - —

2 %

|
-1
4
1
—_=
1
1
i
ctgx

=]

et ——— .u_4
}

ﬁ_2|ll.nw2 -
H

12
2lsin x|-cos x +ltg x|-

i
y:

—dod

!
B e
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Pewenue wapmonxy 10

1. ¥opocrure:
2c0s(10° + 20) ~ 1
2c008(10° + 2a) + 1’
_ 2¢08(10° +2a) —1

2c0s(10° + 2a) +1

1

sin(35° + a) - sin(25° —a) cos(10° + 2a) — 3 _
cos(35° + a} - co8(25° — @) ¢os(10° + 2a) + _12_ -

% [cos(35° + @ — 25° + a) — c0s(35° + o + 25° — a)}

3 [c0s(35° + @ + 25° — a) + c08(35° + a — 25° + a)]

1
_ cos(10° + 2a) — 3

1
cos(10° + 2a) + §

1) tg(35° + a) - tg(25° — a) —

tg(35° + a) - tg(25° — &)

cos(10° +2a) — 3 cos(10° + 2a) — 3

c0s(10° + 2a) + §  cos(10° + 2a) + 3

2) tga - tg{a + 60°) - tg{a — 60°) =
sin{c + 60°) - sin(a — 60°)
" cos{a + 60°) - cos{or — 60°)
o cos(a + 60° — & + 60°) — cos{a + 60° + o — 60°) _
cos(a + 60° + a — 60°) + cos{a + 60° — a + 60°)

=tgo

—toa- cos 120° — cos 2a - —toa- 2cos2a+1 _

=18 cos120° + cos 20 g 2c0820—1
2(2cos?a—1)+1 dcosa—1

=—tga- 3 =—tga: —— =
2(2cos?a—1) -1 4costar—3

_ _400820: -sina—sina _ __4(1—sin2 a)-sina—sina _

- 4cos®a —3cosex 4cos?a — 3cosa -

. — 4sin® .
_ 3sina sina  sin3a — —tg3a.

" 4cos’a—3cosa  cos3a
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2. Hoxaxmure:

1) sin2%-sin227ﬂ~sin2¥ = 6_74
L=sin2$-sin22—;-sin237ﬁ—_-
_1—.::0527'r 1—(:0547“ l—oos%“
2 2 2
=~1-(l—cosz—w—cos4—ﬂ+cos2—“-0054—?1.)-(1—005%)2
8 7 7 7 7 7
=l(lucosz—ﬂ-—cos-4—?r—+cosg—ﬂ-cos4—ﬂ—c086—ﬂ+
8 7 7 7 7 7
+cos2—ﬂ-oos%+oosﬁ—ﬂ-cos4—ﬂ—
7 7 7 7
-0082—“-0034—7?-003@)=
7 7 7
z1(1—2008%-0053+0082—ﬁ-0054—ﬂ+cosf-
8 7 7 7 7 7
— €08 —— cosi+coss—ﬁ~cos—+cos— 0084—“-'0053):
7 7 7 7 7 7 7
1 1 i 1 2r 1 1 2
=§(1‘§°°“7‘§ FHges T tgest
+cos-——oos£—lcosﬁ+cos£-cosz—“-cos4—ﬂ)--=
7 2 7 2 7 7 7 7
(rend e etn) L) T
8 7 7 7 8 8 64
mmwsﬁowsz—ﬂ-cosg=
7 7 7
27 4m . 2 2 4m

s ™
_88111?‘0087‘0087‘0087 4811'17'0087'0087

. X .
8811'1? 88111?
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_ 25in4-1;i-cu::sil7I 3 sin%’E _ sin £ 1
8sin 7 8sin 7 8sin 7
L=é
- =L=II
M=
64

2) tgna>ntga, e 0 < a < -4-(-?—1-17—-3- npu VneN, n#1.
JIOKA3aTeNbCTBO MPOBCAEM METOIOM MATEMATHYECKOH HIl-
OYKIHH.

a) ITycre n=2.

HokaxkeM, 4T0 tg2a > 2tga; O< a< %;

2tga
tg2a — 2tgar = ——5—
g g I e

_2tga(l—1+tg?a) 2tg%a
- 1-tg2a T l-tgle

mxxaxnpuo<a<-z— tg0<tga<tg£,
a 3raunT, 0 < tga < 1, noaroMy tg2c > 2tga, m
OpE n =2 HEPABEHCTBO BLINOJHEHO.
6) ITycTs HepaBEHCTBO BHINOUIIEHO OPH N = K,
T
e tgka > ktgo, ecmr 0 < o < ———.
T. € tg g O, BUL <4(k—1)
JokazKeM, 9TO 11EPABCHCTBO BLIIGJIAETCS
npu n=k+1, re tglk+a>(k+1)tgq,

ecnn0<a<1-
4k’

, _ _tgkatitga
Hoxazarenscrso: tg(k + 1)a = 1-tgka-tga
ktga+tga = (k+1l)tge >(k+1)tga

1-tgka -tga 1—tgka tga
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Tak Kek No MHIYKTUBHOMY OPEIOJI0XKEHHIO

iy
tgka > ktga npH I<a< m,

'1'00<tgka<tgir-=1;
O<tgka <1
O<tga<l
3nauut, 1 > 1 —tgka - tga > 0,

e tg(k + Da > (k+1)tga.
HHAYKTHBHEHE nIepexol, AOKA3aH.

3) Veosz +vsinz > 1, ecmun 0 < z <

I:» O<tgha-tga <1,

7
5

ginz=1 -
cost =10 |::B=—+21l‘k;1>1—JIO}KHO

sinz =0 ° 2
cose = 1 = 2rn; 1>1—~ nmoxuo

m
x#§+2ﬂk; veinz > 1 — y/cosz > Q;
z # 2mn

cosm+sh1m=\/§cos(m—%);

cosz-sinw=\/§oos(:r+%);

sing >1-2¢/cosz+cosz; 24/coBx>1+cosz—sinz>0;
Tax kax z € (0;%) 24
(@ +b+c)? = a?+ b + 2 + 2ab + 2bc + 2ac, TO
4cosx > 1+cos?z+sin®z +2cosz —2sins — 2sinz- cos;
2 —2(cosz + sinz) — 2sinz - cosz < 0;

3 —2(cosz +sing) — (cosz +sinz)? < 0.

QbosraanM t = cosT +sinz; 2 +2t—3>0;

(t+3)(t—1)>0; \\\\\\\W
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. sin:.':+cos:c=\/§cos(a:—£) >1;

[-v2v2] & (—00;—3) = sinz + cosz < -3 z€;

4

(o)

T n T n
Z+21rk>:c—z>—z + 2xk; §+21rk>a:>21rk,

T

T.e, Bja Yz € (0; 5

BEPHO.

) YTBepxIeHHe V/sinz 4 +/cosx > 1

TIpumevanne. Ecrb Gonee mpocToe AOKA3ATEBCTBO, KO-
Topoe Tpebyer Joraaky,

™
cosz(l —cos®z) > 0 ann Vz € (0;-2-) ,

T.e. coBZ > cos*z, Torna /CosT > cos? z.

Anasormuno sing(l —sin®z) > 0; Veinz > sin’z.
TowIeHIIO COKHB HIO/YYEHTIbIE HEPABCHCTBS, IOy IaeM:
veinz + y/cosz > sin®z + cos?z = 1, 4ro BepHO AnA

Yz € (0 z

i3 ) wTOoH TpebOBANIOCH JOKA3ATE.

3. Peuunre ypapHeHu::

1) cos — = cos’ 2.
4z 14 cos2z 4z
— — — 2
3 5 ;2 3 1 4+ cos2x;
2z 2z 2z
2{2cos? = —1}=1+4cos® = — —
(cos 3 ) + 3 3
2 2
40032——3—003?:6-(4 228 _ )=0,
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B 2z

cos%=1 005?= cos%=1
228 3% |l+cos®E g dr _1°
—_—= —=° COS — = —

| 3 4 9 4 3 2

2—ﬂ:=2k = 3rk

43;: T ’ ;!:ﬂ+3—1rn°

—3-=:|:~3-+21m 4 2

Orser: {31rk:l: + n|kn€Z}

1
2) arcsin%—arcsinVl—-:c=arcsin§.
Haftnem D(V).
%>0, v1—x 2 0, 3raguT
—E -?E aresinyI—z € |0; =
a.rcsms\/_ , v i5]-
| 1
C apyro#t cTOpoHHl, ;
{|\/1—x|$1
x}% 4
l-zg1} Hm,xe[g;l].
1—-220

1
sin | arcsin 53——\/5 —arcsinyl —z | =sin (arcsin §) :

» "] L. +

a 1
o=~} |
sin(a — 8) = sina - cos B — sin B « cos oy

singd =+1—x;

sina =

2
3/
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4.

4

cosq = —-é-:-c- cosfB=+v1-1+z= /.

4 1
Homyuum: sin{a—fG) = 3\/5 Vr—+v1—-zx- 1_@=§;

! z

3 9z
z=9r—922+4x—4; 922 —1224+4=0;
(3z—-2)2=0; :c=ge [él]

3 9’
Orger:. ¢ = 3
Pemnte nepasencTBo tgz 4 tg2x — tgdx > 0.
sing = sin2z _ sin 3z ) sin 3z B 8in 3z > 0:
cosx cos2r cosdz ' cosz-.cos2zxr cosdz
sin 3z co83x — cosx - cOS 2 )
cos % - co8 2% - cos 3z ’
cos 3z — %(cos3:v+oos:r)
tg 3z - )
COS % - cos 2%
co83x — cos —2sin2z -sing
tgsm.2cos:r-cos2m>o’ tg3z- 2co8x - cos 2z >0,
tgx=0 z=mk
T

tgx tg2x -tg 3z < O tg2z =0 x=5t

Lk, t.p € Z;

tg3z =0 :c=gn

py—tgx Ay =te2x
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o T T T x 2widxbr 7w 5w dr 3v bw 7w llr,
6 4 3 2 3 4 6 6 4 3 2 3 4 6
tg3z |+ ~-[-1+]-k+][+1-1+1-1-0+1-0+[+1-
tg2r |+ [+ -1+|+]=|-1+i+]-1-1+]+]-|[-
tgz [+H{+]+[+]-]-]-[—-J+I+]+{+]-]-1—-]—
f(:::)+—+—+—-+-+—+—+—+—

cos®y + 3sinz - siny = 0

5. Pemnte cucreMy { 21cos2z — cos2y = 10

Hycrs siny = 0. Toraa cos?y =0; sin’y =1 — J0XKb.
Cuegosarensno, siny # 0. Torma

sinz = _ooszy costy
3siny ; 21 (1 -2. 5 ) cos2y+10;
21(1-2sin? x)— cos 2y =10 sin’y
2
1+
() ) _
21 I—W = cos 2y + 10,
2
2
O6oznaqas t=cos2y, noayunm 21 (1—19—;.12%:;) =t 4 10;

21(9 — 9t — 1 — 2t — %) = 9(1 — £)(t + 10);
21(8 — 11t — t3) = 9(10 — 9t — ¢2);
42 + 50t — 26 =0; 2t2 4+ 25t - 13 = 0;

25+ EBFI04  —25+£27 _ [?3 ¢ E(cosz)

t12= = b ’
4 4 2
cos2y=%; 2y=:|:%+2ﬂ'k; y=:|:;—r+1rk|kez;
1 1 'y
= - 2 = — =:|:"" k
cos2y = 3 . cosy=g ¥ g T 7
210082:::—-1---101 0082.'5_1’ :c—:l:£+1rn.
2 T2 T 7s

Otper: {(:I:%+1rk;:|:%+1m) Ik,neZ}.
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Camocmosmeavnas paboma 1

10

CamocTosTeNbHble

paboThl

Pemute npocteftuine ypasgeHHs H HEPABCHCTBA:

Bapuant A Bapnanr B
7 T
1 —_— = 1 -_—]=-
sm(4x 2) 1 008(4.’1: 3 1
2 oos(zz+-'g- =0 2 sin(2:c+-":{-)=o
3 sm(2:v+-23£)=1 3 cos(2a:+2%)=1
4 cos(3:v+~32£)=-1 4 Sln(3ﬂ:+3§)=—1
) br 5
5 sm(3:r—T)--0 5 cos(3x—T)—0
6 cos(2:v—§£)=1 6 sin(2x—3—ﬂ =1
4 4
7 sm(2z+%)?0 7 cos(2x+%)?0
T . T
8 cos(3:v+z)<0 8 sm(3:c+z)<0 )
9 m(%—%)gﬂ 9 cos(3x—2?ﬂ)$0
10 oos(2:c+3%r)30 10 sin(Zx-i—%r)ZO
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Camocmoameavraa pabomoe 2

Pemmre ypaBuenue:
Bapuant A

1 2003(2:.':+

)"
2 2sin(3 -—%):x/ﬁ

5 2sm(4:z+ )=-1

6 | 2cos*z—cosx~1=0

7 |tgc—3tgz —4=0

8 | 8cos®2z — (6 — 4v/3) cos2z — 3v/3 =0
i 4 4 1

9 | sin®*z — cos :::-—-——E

10 | sin® z + cos® ¢ = sin® z — cos* =

Bapuaur B
1 2cos(3:r+ =2

2 2sim(2a:—"'r =3

28in’2r +gin22 — 1 =0

ctg® 3z +4dctgdx +3 =0

8sin® 2z — (6 + 4v/3) sin 2z + 3v/8 =0

sin*z + cos®z = sin’z

Slolee|~|a| o

sin® z — cos® ¢ = 2(sinz — cos )




CamocroaTencaas pabora 3

703

Camocmosmeavnas paboma 3

Penmire ypaBHeHuE:

Baprant A

1 3cos(2a:+g) +\/§sin(2a:+%) =0

2 [ sin (g + 3:1:) = v3cos(1,5 — 3x)

2

3 | 3sin? (3 +a:) + 2sin(z + 7) + 2 cos? (m— —) =0

4 | 4sin?2z — 2(v/3+1)sin2z + /3 =0

5 | 3sin®(m — 22) + cos?(2z +7) = 3

6 | 6cos® 3z +sindz-cos3dz —sin?3z =2

cos 3z _
1-sin3z

sinz(%+:c) _cos(27r+:::)—cos(a:+%)

sin(:c+1r)+sin(’2-’——:c) - tg2(§+:c)—1

1 — (sin 2z + cos 2z)?

9 2t8'223+tg(%_2$)_sin(zﬂ?"‘%)'oos(zx_

=0

5)

2gin?z — \/gsinz =0

10 2costz —cosz — 1
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Pemtprre ypapHenne:

BapuantT B

1 35in(2z—g)+\/§cos(2w—%) =0

2 | cos (g + 23:) = sin(1,57 — 27)

3 | 3cos? (%—:1:) + cos{zx — ) + sin? (m+;—r) =0

4 | 4cos’3z+2(V3+1)cos3z+v3=0

5 | 3cos?(m + 2z) +sin?(2z — 1) =3

6 | 6sin?3z + cos3z -sindz —cos? 3z =2

- sin 3z _
1 —cos3x
. cos? (37“ + :.':) _ sin(2r — z) — sin (a: - %)
cos(x—ﬂ)+cos(%+x) - 0082(%—:1:)—1
1—(cos 2x+ sin 2x)?
9 | 2ete’ 20t ctg (%—23:) —(cos (2:::—%) ‘lin (2w+§) =0
10 2¢cos’z — v3cosz -0

2¢in?x —sinz —1
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Camocmoameavran paboma 4

Bapuaut A

JokazxaTe TOXKIECTBO:

1 L + L =1

1-tg2a  1l-—ctg2a
0 1+oosa»tg20e= 1

1+ coso COS
3 1—tg2a2+tg"a=1+tgsa
CO8<% ar

1 —sin® o — cos? o

4 p——yn =2tz
2,4~

5 sm2a tg2 o = tgfa

cos?a—ctgla

Briumcnare
6 | sin,ecmmtga=2npr 7 < o <157
7

7 | tga, ecnd cosa = o5 TpH 15r<a <2
8 tgza—Stga+1 ec:msina*énuz<a<ﬂ'

2tga + 3tga + 2’ =53
9 .2:3811'{(!-0080{  ecmn tgor = 4

sin“a +sinq-cos o

3 3

sin” & 4 cos® o 2
10 | ——————, ecJIH si =~
0 sinto + costa’ sinc + cosa 3
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Bapuaut B

JoKaKUTE TOXKIECTBO:

tga 1—ctg’a

1 1-tg?a ctga

sina - ctg? o _ 1
2 1+4sino +1_sina
b2 4
3 1 ctg‘a2+ctg a=1+ctgﬁa
sin‘ o
4 1_Sin4.ci_0084a=2ctgza
sin* o

5 3(sin“o:+oos4o:) —2(sinﬁa+cosﬁa) =1

Brirmcnure:

1
6 | coso, ecin ctga=§ npu w < ¢ < 1,57r

ﬁnpng<a<1r

ctg?a + 2ctga + 1

7 | ctgo, ecnit sing =

8 ec.:mc::;sc:m:--—é HT < o<1,
2¢tg?a —3etga + 2’ =TFmw® ’
cos?a+ 2
9 3gina - cosa +cos? a’ ecn tga =3
10 cost o + sin? o 1

3

,ec.tmsina—eosa=g

sin® o — cosd a
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Camocmosmeadrasn paboma 5

BapuanaTt A
Ynpocrure:
1 | sin2a - cos?a + cost o
2 | cos?ax-tgla +cosla
3 2sin?2 — 1
sinc 4 cos
4 sint & + cos? a - sin &
sin? & - cos? a + {1 + cos® @) {cos® a — 1)
5 (sina — cosa)? — 1
{sina + cosa){sinax — cosax) — 1
.3
6 cos® a + sin*a ctgor

{1 —sino - cosa) sino B

JOKaoKHTe TOXNECTBO:

7 | sinfa+cos® x +sin?-costa =1

sine +tgo

bt - S
8 1+cosex g

sin? o + sin? o - cos? o 1
9 = -1

cos? a cos?Z o

10 | 2 (sin® @ + cosba) — 3 (sin*a + costa) = -1
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Bapuantr B

Yrpocrure:

2

1 | sin®x- cos? @ + sin

2 | sin®ax +sin® - ctgl o
14

3 1—2cos?a
sino — cos o
. cos? o + sin? o - cos? o
(1 + sin? ) (1 - sinza) —sin’a - cos? &
5 (cosa+sine)(cosa —sina) — 1
(sine+cosa)? —1
6 |tga+ cos® o — sin® «

(1+sina - cosa)cosa

JOKaKUTe TOXKIEeCTRO:

2

7 | costa+sina-cos?a+sinfa=1

cosex +ctga
8 #=ctga
14 sina
costa +sin? o cos? a 1
9 —5 =——-1
sin® o sin® o

10 | cosax (1 — 2cos? @) (tga—- 12&) =sina
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BapmaaT A
Briuncnure:

. 3 3r
1 31na,ecnucosa=grrpﬂ?<a<21r

. 13

2 | cosautga, ecnu sina = ——— IpH T < < 1,57

. 2 T
3 smanoosa,ecmtga=ﬁrrpn0<a<§

. 4
4 mnancosa,ecuuctga=§npuﬁr<a<1,5ﬂ'
5 sin’ o + sina - cos @ ecn tgo = —2

2c0os? @ — 28inc - cos o’ Bx=

2 — -

6 2tg o —3tga lecnnsina=li3npﬂi<a<1r

3tgZa+2tga—1° 2

3uad, 9yro sina 4+ cosa = 0,5, BrIuucHuTE:

7 | sina-cosox

8 | sinda+cos®a
9 | sin‘a+ costa
10 | sin® & + cos®




710 CaMocToATeNbHEe PabOTH

Bapunaur B

Brraucanre:

. 3 3
1 cosa,ecnnsma=-grrpn-—§-<a<21r

V15

w
2 sinantga,ecnncosa=—T npn§<o:<1r

3 smancosa,ecnnctga=\/Tgan0<a<g

. 3
4 smanoosa,ecnntgazznpu‘:r<a<l,5ﬂr

2cos? o — sinax - cos @

5 ctga = —3
3£ain2.a:-{--2£iinc|f:-t::os.c::’ecJm ga

6 20tgza+3ctga+1 ec.mlcosa———in n£<a<1r
3ctgla —2ctga — 2’ =Ty

. 1
3uasg, yTo sin — cosa = 3 BHIYACIATE:

7 | 2sina-cosc

8 | sin®a — cos® o

9 | sin*a+ costa

10 | sin® @ + cosb o




CamoctosiTenpHasn pabora 7 711

Camocmoamenvnas paboma 7

VYnopocrure:
BapuanT A

1 tg(%+a) tg(r+ o) tg (3% +a) - tg(2r + o)

sin(# + &) + sin (3% + a) -sin(2r + )

cos(g—a)-cos(ﬂ+a)-cos(3§—a)
3 | sin (%+a) -sin(g—- )+oos (—3—23+a) . 8in(2r + @)

4 | sin(r —2a) -sin (% +2a) +sin(2¢ — 27) -sin (3?11' —2a)

sin?(2r + @) - sin (% + a) + co8 (% + a)

sin?(m + &) — cos?(m — a)

REX
(

cos

%-’rcx) - cos(m — @) - sin(27 + @)

%—a)-sin(ﬂ'+a)-cos(21r—a)

~3
e}
ro| =3

tg —a) -ctg(m — a) - ctg (%ﬂ —a) ctg(a — 27)

8 | sin® g—a) + sin?(a — )

9 (sin (g+a) + sin(ﬂ'+cr)) "o sin(r~a) - sin (g+a)

sin?(37 — a) + sin(r — a) - cos(7 + @)

10
sin (% + a) +sin(37 + a)
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Ynpocrure:

Bapuant B

ctg (g + a) ctg(m + a) - ctg (3; + a) - ctg(2r — o)

cos(m — &) + cos (% - a) - cos(27 + a)

sin(%—a).sm(ﬂ+a)—sin(3?“— )

oos(%+0:) - COB (g-— ) + 8in (-'?gi+a) - cos(2m — )

4 | cos(m—2a)-cos (% +2a) +cos(2ar—2a)~cos(%r —2&)
; cosz(21r+a)—oos(%+o:)-sin(§+a)
cos? (7 + @) — sin®(7 — @)

6 cos (a - 37’) - sin(m — «) - cos(27 + )

sin (’2—' - a) - cos(m + @) - sin(2r — &)
7 |t(3-a) tar-a)-tg(F - ) teta-3m
8 | cos? (12_r -—o:) + cos?(m 4+ a)
9 (cos (g+a) + cos(a—:*r)) 2+2 cos(mT—a) - cos (3%+a)
10 cos?(3m — @) + cos(m — @) - sin(7 + @)

cos (% + o:) + cos(37 + a)
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Camocmoamensvras paboma 8

Yupocrare:
BapuanT A

2o, 2« o
co8 % + 8IN - - ctg 77

. 2 2 20
sin - +oos?-tgﬁ

2
2 (tgsa-tg:i—(;+1) ~1

8
3| (1452 (os X 4sinZ)
7 : 7 sm7
2tg ¢ .

4 ; -
m 08 2a - sin 2o
2sin1 — sin?2 g1

5| Zemitsmz ‘%83

6 | 5183 _ 3+tg21
4tgl 1-3tg?l

. 13w

7 SIDE'I‘SHI—I—O"

8 | sin40° + 2s5in20° — v/3 cos40°

ctgt -g- (sin2 o — 4sin? %)

9
sin® o — 4 + 4sin? §
2w . Aw 27 . 3w
10 SIDE‘SID?“COSH'SIHE
& 11w & 3

3111—7--3111-—2—3-——0037-3111%




Tl4 CamocTosiTeAbHBE paBoTbl
VnpocTure:
Bapuanr B
1 cos +sm3 t;g15
sm%-—cos5 cl;g15
%3 So
2 (ctgﬁ—ctgF) -1
] cos? (} ~ §) —sina
45in? (Z—%)
4 | 4cost o — sin? 2a — cos 4o — 2 cos 2cx
5 2 B 2 _4cos2
sinl sin3 gin 3
6 1 —sin®4 — cos®4
1 — sin%4 — cost4a
7 L — v3
sin-l% oos-l%
8 | cos®85° + sin 115° - gin 55°
sina(1+tga-tg%)
9
tgo
sm7 sm;’; ocus-l-ﬁ'!;-'—'ccvss-.(I
10 5 T 25x
COS 37 * COB 57 +cos24 sm24
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Camocmoameavnar paboma 9

Ynpocrure:
Bapuanrt A
L 1 + sin Bex — cos Bex
1 + sin 6 + cos Ba
. 48in§ - cos® § — 4sin® § - cos §
sin a
3 4sin? (v2a) + sin? (2v2a)
l—cosz(ﬁa)
4 1—-2sin3— cos6

1+28in3 —cos6

5 | cosd7°-cos73° + cos? 77° — 2

ctg 75° — tg 75°

6 tg 60°
§in47° + sin 48° + /2 sin 87°
7
V2cos3°
8 c0554° + cos 50° 4 cos 46° + cos 42°
2c082° - 5in 86° - 48°
9 cos 70° - 8in 80° - sin 30° + sin 70° . s5in 10° - 8in 150°

cos69° - 5sin 81° 4 sin 69° - sin 9°

10 | ctg®70° — 33 ctg? 70° + 27 ctg? 70°
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Yupocrure:
Bapuanutr B
{ 1l 4sina+cosa
1sinx — cosa
) 4sin g - cos® F —4cos g -sin® Z
o da
Sm?
3 1—c082‘/-
4sin 4’/_ sm“‘é_
4 14+2cos3+cosb
1—2co83+ cos6
1 1
5 { ctg83°-
g (c0676°+ctg76°

6 | 8in®67° +sin®7°.cos?53° + 3

2cos201° — 16s8in111°

7 cos 21°

8 58in27° + 2 cos 63° — 4 cos 153°
cos 75° - cos 12° + cos 15° - cos 78°

5 4cosb5° — 38in35° + 2cos 35°
8in73° . sin72° —sin 17° - 5in 18°

10 | ctg? 54° - ctg? 18°




CamocronrensHan pabora 10 717

Camocmosameavras paboma 10

Pemure ypaBHeHRE:

Bapuaut A

1 | sin2z = 3cos®x

2 [ 2cos?z =1+4sinz

3 | 2c082z +2cosx - sin®x = cosx

4 [sin2z 4 2sine —3cosz =3

5 | 2co8x + cos2x = 2sinzx

6 |sin®z4+cosBz=1

7 | 2sin? 2 +5in?22 =2

8 | 8sinz-cos2z-cosz = /3

3

9 | sinx +cosx =sin"z

10 { cos ?—sin
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PeiraTe ypaBHeHHe:

Bapnaur B

1 | sin®z 4+ cos*z =05

2 | sin®z-cosz + cos® z - 8inz = cos 2z

1
3 | sinfx4 cosfz= Zsin2:::

4 | 4sinx - cos2z - cosz = cosdx

5 | 2+ cos?z +4sinz-cosz = sin’z

6 | cosx-cos3x =cosbz-cosTx

7 | 2sinz - sin 3z = cos 2z

8 | sinz+s8in2z +sin3z +sindz =0

9 [ sin3z+cosTe=0

. 5 . TY 4. 7T
10 sm(m+—1—§)+sm(m+—)—23m§




Camocroarenbnan pabora 11 719

Camocmoameavran paboma 11

Pemmure ypasHeHwe:
BapuaHT A
1 | sindz 4 sin?2x =0

2 | sin3z = 3sinz - cos?

)
— 3 — — — 4 —
1 —sinbz = (oos ) sin 2)

3

4 | bsinz+cosx =5
5 | sin3z + cos 3z = 2

6 | sin2x -+ 3 == 3ginx + 3cosx
7

8

9

cosz -8in9x = cos 3z - sin Tx

2c08? 2z + 3sindx + 4s5in? 22 =0
gindz = 6cos? 2z — 4

10 | 2sin®z + %sin32m =1

Bapuanr B
sin? 2% + cos? 3z = 1 + 4sinz

ginzx -sinbx =1

2

. 1
sin :c——-cos:c-cos3z=z

sin3z = 3sinz

sinz + cosz = V2sin 7z

4cogiz =11cos2z —1
\/50033:5+sin3m=cosa:+ \/§sinm
2sin (40° + z) - sin (50° ~ z) = ~1
dcosz - cos2x - cos 3z = cosBx

Ll ]|®m|n ]| ] W]~

=t
=

sinz -sin2x -sindzx = i—sinéla:
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Camocmoamenvras paboma 12

Pewnte ypapHeHnne:

Bapuanr A

1 | cos2z + cosbz + 2sinz =1

2 | sinz +sin3z = 4cos?

3 | sin?z + sin? 2z + sin? 3z + sin® 4 = 2

4 | 144 cos'z — 4sin’ z = 9sin? 2z

5 | cosTz + cosz = 2cos 3z - (sin2z + 1)

6 | cos3z — sinx = /3(cosz — sin 3x)

7 | sinbx = sinz + 8in 2z

8 | 2tg?x +4cos?z =7

9 | /3sin2z + 2sin®z — 1 = 2co8z

10 | v/5sin2z = +/1 + 8sinzx - cos
Bapuaur B

1 | 2sin®2z = (cosx + sinz)?

2 | 4cosx-sinz+tgx+ctgx =0

3 | cosz =cos3z + 2sin2z

4 | cos®3x + cos? 4z + cos? b5z = 1,5

5 | 2(cos4x —sinzx - cos3z) = sindx + sin 2z

6 | 5sin'x — cos?x =sin? 2z

7 | 9ctg?z +4sin?z =6

8 | {cosbx — 1) ctg3x =sin3x

9 | v3sin2z + 2cos?z — 1 = 2sinz

10 | v10cosz = /4 cosz — cos 2z




Camocrogreasnast pabora 13

Camocmoameasran paboma 13

Brramennte:
Bapuant A Bapuaur B
17x 13w
1 | arccos (cos T) 1 | arccos (oos --5—-)
2 | arcctg (ctg 3?“) 2 | arcctg (ctg %'T)
. f. 6w . . 10w
3 | arcsin | sin — 3 | arcsin { sin —
(=) (2)
4 | arctg(tg(—3,2x)) 4 | arctg (tg(2,7m))
. . 3
5 { sin{arctg?2) 5 | sin (arctg Z)
) 4 \ b
6 | cos (a.rcsm (— 3)) 6 | cos (a.rcsm (— ﬁ))
7 | sin larccos1 7 | sin L arccos(0,1)
2 9 2 ’
. {3 ) 4
8§ {tg (arcsm (-5-)) 8 | tg (arcsm (_5))
12 15
9 | ctg (arcoos (ﬁ)) 9 | ctg (a.rccos -1—7)
10 | cos(arctg(2v/2)) 10 | cos (arctg (%))




722 CamocroaTenpHble paGoTH
Camocmosmeavras paboma 14
Yxaxkgre HOMEP rpapHKa COOTBETCTBYIOMMHA KaXXAOH U3 X
bynknuii AAIHAL

2 f Sin2 = z) by 1-x?

2 | y = cos(2arcsin x) pmlcx

3 | y = cos(2arccosx) /\ 2

4 | y =sin(2arctgz) - 1 .

5 | y = cos(2arctgx) A_l 0 v

6 | y=sn(arctgz) | 1T

7 | y = cos(arctgx)

8 | y = tg(axcsin z)

9 | y = tg(arccos )

10 | y = tg(2arctg x)

1
11 | y =cos (§ arccos:.':)
12 { y =sin (% arccos :s)
¥
2 - ol
=Nl-x - y 1-x
¥ x y [ S
et S . -1 0 -
1 x T
Z 41




723
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CamocTodTensHele PABOTH

Camocmosmeavran paboma 15

Pemure cucremul ypapienuit:

Bapuant A

Bapuant B

:J:+g,r—E
{ 2

sinz —siny = 1

cos?z +sin’y =2

102

) sin?z — cos?y = 0 sinx —cosy =1
sin2z+coszy=2 siny—-cosz =0
4y + v3cosz = —% 2v/3sinz—8y = —1

3

. 1
128y+3\/§cosa:=1 \/551nm—7y=z
[ ] 1
) <sxn:c:-sung,r_-‘-l— sinz - cosy = 7
COS T - COS '—1 cos T - 8in =3
[ . 2 2 3
5 s8Iz +cos”y = 7 sinz + cosy =1
1cos2a:+200$y:1 sin’z — cos?y = 1
. % ' I
SNz - Cosy = —= COS T+ COBY = 5
6| ¢ 1 $ 3
k cos(x+y) - cos(z—y) = 3 a sin(z+y) - sin(z—y) = 1
f

. Is'm2a:+siny=1 Jsin2a:—cosy=1
kcos2m+cosy=1 kcos2x—siny=1
f r
sinz —siny = —— sinz+siny = L

8] < sin. & ) cos T

1
COBTL — COBY = — cosz+cosy = ——
3 Cos X sinx




Camocrositencaas pabora 16 725

Camocmoamenvran paboma 16
Bapuanr A

Braurcante:

1 | cos26° + cos98° + cos 170° + cos 242° + cos 314°

1

O
2 | 2cos80 +———-—-—-——2m40°

3 | arcctg(tg9)

4 | cos(2arctg 2) — sin(4 arcctg 3)

Yro Bompme?

5 | a =sin40° 4+ sin51° uan b = sin 48° 4 sin 52°

Haiinure ocHosHoft mepuosn;

in =
sin 3

z
6 [y=474+3

Pemnre ypasHeHHs:

7 | 16sin (% + %) =9tgﬂ—;+5ctg%m—, ecnn 12 <2 < 18

. 3z . 4z .
8 | arcsin -g- + arcsin 3 = arcsin

HaltnuTe nenble penieHHs M UX 9HCNO:

9 a.rccosz >a.1‘cs'1nz
3 3

Pernnre HepaBeHCTBO:

10 (cosar:r:+-;-) Jcos'm+-—‘g—§20, ecm 0Lz <2




726 Camocroarensanie paboTal

Bapnaur B

Buyucaure:

6+/3 8in. 100° - sin 40°
co8 10° — cos 110° + sin 60°

1

2 | cos 100° + sin 70° + cos 140°

3 | arcsin(sin 28)

4 | sin (2 arctg %) tg (; arcsin 1—?)

Yro 6ombie?

§ | @ = sin(cos 26°) unn b = cos(sin 26°)

HaitauTe ocorHOi nmepuon;

y= 2 + 1

Pemure ypaBHenns:

.y 11z
7 16003(——5) 90th+5tg TR
e 17 £ £ < 26
8 v —arcsiny1 —z —arcsm%

Haligure uensle pemeHns u UX THCIO:

o
9 ,a.rccosa > arctgx

Pemure HepaBeHCTRO:

10 (sinfra:— %) ‘/sinm: - \/TE 20,ecmm 05225
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OTBeTHI K cAaMOCTOATEAbHBIM paboraMm

Camocmoameanvrnaa paboma 1

A B

1| 2k 1 3?'” +5k

2 g + %k 2 | -Z4 -g-k

3 | —g5+nk 3 _g + 7k

4 _% + Zg—k 4 —%’” + gwk

6 %’E +rk 6 %T + 7k

7 [—%ﬂ-k; %ﬂk] 7 [—33’—+1rk; %+1rk]

8 (%+23ﬂk,% %”k) 8 (—51”2’+2;k, f—2+2;’k)
9 [%N?-+%ﬂk;§g+2;k] 9 [I—”+2;’k,113—8”+2;k]
10 [-—-55— + wk; —% + m‘c} 10 [—%ﬂ + nk; % +1rk]




728 CaMOCTOATeNbHbIe PaGOTH
Camocmoameasnar paboma 2
A B
7 w T 27
1 :I:-1-§—g+1rk 1 12iﬁ 3k
i kT i kT
2 | =+ (-1)'—=+ =% 2| = 1)Y= k
TRAERA TR G
F T
3 E+§k 3 —§+§k
Tr 2w BT
4 'ig'l"—é"k 4 +( 1) "'""+"'"k
AP L LRI
S 12+( 1) 24+4k 5 12i6+2k
6 | 2nk; :I:?:-;-r-+27rn 6 -—%+1‘rk, (- 1)"’—+—n
T F
T —'Z+1‘l'k, 7 ""-]E-ng,
i T
arctgd + n -§amtg3+§n
5 P
8 :EE, 8 | (-1) E+§k’
1 . 3
:I:%arooos% +7n 2 —1)"’arcsmz T 3®
T T T
9 :I:E+1rk 9 —2—+1rk, Z+En
T T
10 —Z+1rk, 10 Z+1rk
T
§+2ﬂ'n;
T+ 2mm




Camocrosrennnan pabora 3

Camocmoameavras paboma 3

A B
Tt x T w
1 —§+§k 1 E-'-Ek
T I o
2 E+3k 2 §+§k
3 %+2wk 3 | 2nk
k“’ v 2,
4 | (-1) 2k, 4 :|:9+3k,
" T 5z  2x
(- 1) 2 i18+ 3
T T
5 Z+§k 5 Ek
T 7 T 7
6 _E+§k’ 6 _ﬁ+§k’
arct, é+ n —l-a.rct §+-—n
3283 T3 3CEIT3
T 2w T 2w
7 _E+?k 7 E'I‘?k
1
810 8 :l:aarccos(\/g—)+1rk
T T
9 V:c;ézn 9 Va:aézk
10 %+2mk; T+ 27N -10 %+21rk; %15+21m




730 CamocronTesbHbe paboTpl
Camocmonrmesavran Camocmosmeavnas
paboma 4 paboma 6
A B A B
) 2v5 V5 T & ] 2
5 5 5 5
3 7 V3 1
5 5 13 i5
8| ‘u ‘a 3 | T
9 2,3 2,1 V2 2
0] 1L 152 R
137 185 ﬁ ﬁ
3 3
Camocmonmenvraa 4 _3 _3
paboma 5 i i
A B 5 | Tk
1 cos® o sin? o 5 ; -7
2| 1 1 s | & | ¥
R R 189 18
3 |sinax—cosa | sina + cosa 3 g
4 —1 1 "] 3 9
11 13
b tga -tga 8 16 97
6 1 1 g | 2 48
10 o 3l




Camocroarensuan pafora 7 731

Casmocmosameavran paboma 7

A B
1 1 1 -1
2 1 2 1
3 1 3 -1
4 0 4 0
5 gin o 5 COS (¥
sine — cos o cosa — sing
6 ctg o 6 —tgo
7 -1 7 -1
8 1 8 1
9 1 9 1
10 —sino 10 - COS oy
Camocmoamendran Camocmoameavnan
paboma 8 paboma 9
A B A B
1 |ct (2—0) —t (T—Q) 1 tg 3x ct, bt
E\ 15 E\15 & €3
2 |tg? (3_0:) ctg? (5_0:) 2 1 1
1 3 4 z
3 1 1 _ 4
4 0 i 4 |- Ct32 (1,5+‘Z) —ctglb
5 4 0 5 —1,75 1
6 0,75 1,5 6 -2 45
7 -0,5 4 7 2 —-18
8 0 0,75 8 2 11
9 1 1 9 1 -9
vz vz 2
10 -3 5 10 3 5
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CamocToaTe/BHBIC PABOTH

Camocmoameavraa paboma 10

A B
T T
1 §+1rk; arctgl,5+7n | 1 Z+§k
2 | (=1)* arcsin “2+1rk 2 -l-arctg2+£k
2 2 2
T T
24+l 247
11%2 Slgtat
T
4 | 7w+ 27k 4 E-I—zk
5 E+m‘c 5 —E+wk; —arctg3+7n
T T
omk; = 42 2
6 nk; 2+ n 6 Sk
T g T
7 §+1rk, :|:-4-+?m 7 -8-+Zk
T LT LA . 2m
8 1(-1) 12+4k 8 2+1rk, T + 2mn; 5 ™M
o | Zmk o | T4l LT,
2 8 2 20 b
10| +X 42 10 | X 47k
12 3 4
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733

Camocmoameavran paboma 11

A B
11 %k —Larctg2+Tn |1 | xk
gt TpMOBLT 5
2 | mk 2 %+1rk
n now T
3 -2-k, E+§n 3 :|:-§+‘ﬂ'k
T 3
4 §-+21rk; 2arctgg+21m 4 | mk
T 27 r 0w T 7
5 E+?n 5 ﬁ'-l-zky §Z+'§n
6 | —+2nk; 27n 6 :I:arccosg_z\/ﬁ+1r
n o T oow T
Ze 2 4 2 T4l L
T T 19
8 “§+§k, 8 %ﬂ'*—ﬂ'k
1
—Ea.roctg2+§n
now T
9 --8-+§k, 9 §k, rae k7 3;
1 = T T
gdrcteg + 3" 1t 3"
T 7 T T
10—+ =k 10| =k; =+ —
it3 0135 g+a®
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CamocTofiTeNbHble paboTH

Camocmosmeavtan paboma 12

A B
i %+%k 1 E+1'|'a'c;
n+1_ E
(-1) 12+2n
2 | =+ nk 2
T T X
3 E-{-ﬂ'k, Z+§t, 3 k
10 5
T T T
4 | £= 4 | — kb £
gt 6 gs Tzt™
T T
5| —+ =k; . 5 | =+ -k
g T3w ™ T
t+1__
(-1 +2t
T % | o
6 §+~2-k, -1-5+1m 6 —+§k
s 2r T
T 2r 2w
+— +— 4+ —
8 3+1m 8 g+3k
27  2n 2m T 5T 27
L, 2249 249 =42
9 9+3, 3+1m 9 6+7rk, 18+3
10 %+ﬂ'k 10 :I:g-i-?‘ﬂ'k




CamocToaTensaas pabora 12 735
Camocmosmenvnas Camocmoamenvias
paboma 13 paboma 14
A B
1|06x 1}06n 1 [4]
2 10,67 2 %’” 2
3 | —0,27 3 —3?“ 3
4 |-02r 4 {037 4
2 3 5
5|zv5 51z
12 6
6 |06 6|33
7 7
7 % 7 03v5
8 (6]
8 g 8 -%
15 9 El
9 |24 9|5
1 12 10
103 1033
11 2]
12 H
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Camocmoameanvrasn paboma 15

A
1 {(%-{-ﬂ'k;—ﬂ'k) kEZ}
T
2 {(§+ﬁk,ﬁn) k,nEZ}
3v3 5
3 {(:i:(ﬂ'-—-arccosT)+21rk,3—2) kEZ}
T T
4 {(:I:E+(n+k)1r;:i:§+1r(n—k))|k,neZ}
5 {(:I:E+1m;:|:%+21rk) k,nEZ}
1m+(—1)“£;:!:£+2ﬁk kneZ
6 6
61 < >
T+ (—1)“"'13;:&5—“ + 2nk
3 6 6 F
7 {(g+1rk,21m);(1rk;i+2ﬂnk,nEZ)}
T T 3r w
8 {(Z+§n,—T+§(4k—n))|k,n€Z}




Camocrontennnad pabors, 15

B

1 {(ﬂ'k,——+1rk) kez}

2| { (-0 + s B0 - Sk —m)) [ km ez}

3 {(( l)kal‘csm—+ﬂrk -1) kez}

| {(G+om T Tanm,
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Camocmoameavran paboma 16

A B
110 113
211 210
3 |35r~9 3 9728
4 ) 0,36 4 1048
5 |a>b 5 a<b
6 | 24xw 6 | 12#
7 1125 14,5 7 17%; 22%; 25%
8 | -1;0;1 8 ;
91 -3-2;,-1;0;1;2 9 | -2:-1;0;1
(mecrh pemmenmuit) (uernipe peenus)
10 {1%; g} ; [0; g] ; [1%; 2] 10 [%, %] U [2%; 2,5]
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Tpurornomerpudeckne (popMyJInl

1. Anezebpauneckue COOMMOUEHUS MENCOY MPU2oNHO-
Mempuvecxumi GYHKUUAMU 00HO020 U MO20 dice Y2aa

@ sina=+v1—-cos?a
tg o

sinoe= ————
® +4/1+tg%

1

+v/1+ctg?a

sina =

®

sina
D o= —
o

+/1 - cosl &
tea = ——8
OS5 &
1
@ tga = _ctga

1—sin’a

1

+4/1+tg?

ctg o

+4/1+ctg? a
+4/1~ sin? o

@ ctga = sina

cos o
ctgo = ———me
® e +v1—cos?ex

1
(112 Ct'ga_tg_a

P cosa=+
€ cosa=

@ cosa=

2. Peuwerue npocmeiiuu ypasreruti

@ cosz=m=z=tarccosm+2rk|kcZ

) sinc=m=x2=(—

1Y arcsinm +nk|k€Z

P tgc=m=>z=arctgm+rkikcZ
@ cgz=m=>zr=arcctgm+rk|lkeZ

cos{a +90°) = —sin«
) cos(c — 90°) =sina
sin{a + 90°) = cos

sin(a — 90°) = —cosa

99669“

cos(90° — a) =sina

. Dopmyast npusedeHus

+

—sina

cos
in (Of
sin (

cos( = —a
2

o —

oo
(

+
MI-‘-! LT M|=| T

e N e
il
g =,
=
R Q

=R

Q
I
|
o
&
R

S
Il
g,
]
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,__.I
-

sin(90° —a) =

ctgla + 90°) = —tga

ctgla —90°) = —tga
tg{a +90°) = —ctga
tg(a — 90°) = —ctgox
ctg(90° — o) = tga
tg(90° — o) =ctg o
cos(a + 180°) = —cos
cos(a — 180°) = —cosa
sin(or + 180°) = —sina
sin(a — 180°) = —sina
c03(180° — a) = —cos

8in(180° — a) = sina
ctg(o + 180°) = ctg o
ctg(a — 180°) = ctg o
tg(a+ 180°) = tg o
tg(o — 180°) = tga

ctg(180° — a) = —ctga
tg(180° — o) = ~ tg o
cos(a 4 270°) = sina
cos{a — 270°) = —sina
sin(or + 270°) = —cosa

sin(oe — 270°) = cosa

cos(270° — a) = —sina

sin | = — =
5 — @) =cosa
.
ctg (a+ 5) =—{ga
ctg{a—2)=—t
.
tg (a-{- E) =—-ctgo
t il t,
g\@—5 | =—clga
ctg{s—a)=t
gl5—a)=tga
t 1E—cv: = cty
cos (@ +7) = —cosax
cos(a w) = —cosa
(a+1r)--sino:
sm(a = —sina
08 (7 — a)—--cosa
sm(*n' a) =sina
ctglo+ ) =ctga
ctg(a—7) =ctga

tgla+7)=tga
tg(a—m) =tgo
ctg(m —a) = —ctgex

tg(r —a)=—tga
cos(a+:—3~;-) = g8in ¢
(«=5) =
cos|a—— ) =—sina
2
In
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€ sin(270° —a) = —cosa  sin (g-;:—a) = —cosa
@ ctela+270°)=—tga  ctg (a+3§) =—tga
& ctgla—-270°) = -tga  ctg (a—%{) = —tga
ER tg(a+270°) = —ctga  tg (a+ ?’?ﬂ) =—ctga
@ tg(0—270°)=_tga tg (a—%ﬂ-) =—tga
3
@D ctg(270° - a) = tga ctg (?—a) =tga
& tg(270° —a)=ctga tg (-é-—a) =ctgo
4. Teopemwt caodicerus
€D sin(a+[) =sina-cosF+cosa-sing
@ sin(a - J)=sina-cosf -sinB-cosar
@ cos(a+ ) =cosa-cosf —sina-sinf
cos(ar — B) = cosax - cos B + sincx - sin B
r1(1:;-51'§+1'rlc
tga+tg s 'y
(4.5 tg(a+ﬂ)=1—thtgﬂ < ﬂ¢§+?m |k,n,teZ
a+ﬂ#%+ﬂ
roz;aég+:'n'=:
tga—tgs T -
D tg(a—ﬁ)=ﬁ {BF gt |k,n,teZ
a—,@#g+ﬂ't
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5. @ynxyuu 9eotinezo u NOAGBUNHOZ0 Y2A0

€ sin2o =2sina-coso
@ cos2c=cos’a —sin®a=2cos?a—1=1-2sin’a
2tg o T
in%ax = 7
@ sin 2o m 07‘:2+ﬂkikez
1-tg% o "
2o = 7
m COos 2 m C!-‘,£2+‘ﬂ'k|kez
2tga T
tg 20 = —m2 — -
@ tz2x T ia a¢4+2k|kez
(5.5 ) ctg2a=-l-ﬂ a# 2klkeZ
2tz 2
5 7] cos = =+ 1+cosa cosza=—-—1+cosza
2 2 2
o 1—cosax 1~ cos2x
i --::I: — in® I e——rrr———r—
@ sin - ﬂ 3 sin® o« 3
o l1—cosa 1—cosa sinor
t) —=:|: = =
@ g2 VI-l-oosa sinq 1+ cosex
o 14+cosa 14cosa sino
@d'gi_i 1—cose  sine  1-—cosa

6. Pymxuuu mpotinoz0 yaaa

@ sin3do = 3sina —4sin® e sin3a=w
@ cos3a=4cos®o—3cosa ms3a=w
3tgoa—-tgda T
tgda = ————— — 4=
@ tgia P a¢6+3k|kez
_ctga—3ctga T
@ Ctg3a_m- G#gk]kez
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7. ITpeobpasosarue CYyMmbs MPUZOHOMEMPULLCKUT
Pyrxuull 6 npouseederue u Haobopom
a+f a—f

2 T3

a+f . a—p
2 - 8in 2

a+ 8 a-—-f3

7 T3
-8 at+p
2 T3

sin(a + 8) cosax # 0
cosa - cos f3 P {Coﬁﬂ?éo
sin{a + ) . {sina;é(]
sino - sin 8 sinB#0
sin(a — 8) cosa#0
cosa-cosff T {003,37“]
sin(f8 — a) - {sina;él]
ging-sing sinfB#0

cosa-cosff = % feos(ar + B) + cos(a — 8)]

@ cosa+cosf=2cos

@ cosa—cosf = ~2sin

gin & + sin 8 = 2sin

. . o
sina —sin 8 = 2sin

tgat+tgf=

cga+ctgf =

tea—tgf=

ctga—ctgf =

sine - sind = -;— fcos(ax — B) = cos(ax + G)]
sina- cos = 5 [sine + ) + sin(a — )
sina + cosor = v2sin (a+ {—) = /2¢co8 (a—- %)

sina — cosa = v2sin (a—%) = —\/icos(a+ l—r)

Asina+ Beosa =
VAZ 1+ B2 .5in a+arct.g% ecmd B> 0
- A2 BZ.sin a+arct.g% ecne B <0
VAT B% . cos a—a.rctgi} ecmu A>0
—vAZ+ B2 cos a—arctg% ecin A <0



arcct.g%—fr, z <0
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8. Ceoticmea arc-gpyrxyut
@ arccos(—m) = 7 — arccosm arccosm € [0; ]
@ arcsin(—m) = —arcsinm arcsinm € [—g; %]
€ arctg(—m)=—arctgm arctgm € (—-12[; %)
€@ sarcctg(—m) =7 — arcctgm arcctgm € (0; )
D arcsina:+a.rccosz=-2-
D arct.gn:+arcct.gn:=%
. Jarccosvl-—-22, 0zl
@ arcsmx—{_arm 1-22, -1€2<0
_ arcsin V1 — 22, 0zl
@ mmw—{w—al‘c&inxﬂ—zﬁ, 1250
'3 ,1_ 2 .
arcctg = z s 0<zgl
€ srcsinz = ¢
Vv1—a?
arcctg -7, —1lg <0
*
'3 l— 2
arctg T 0<zg1
@D arccosz =
T + arctg y =l <0
*
- z20
@ wctgo- vita’ "7
’ —arceos ———, z % 0
1+z
arcsin 1 zz0
} =
@D arcctgz = Vi 51
7 — aresin ———, £ £ 0
,—-—Mm s T %
1
arcctg —, z>0
&P arctgz= 4
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9. Tpuzoromempusecxue GynHxuut om arc-@Gyusuui

sin(arcsinz) = 2 -lg2<1
@ sin( ) .
€ sin(arccosz) =v/1-22 -1gzg1
z
sin(arctg z) = —00 < T < 00
D sinercter) = T
D sin(a.rcctga:)z\/li_mﬁ. —00 < £ < 00
€@ cos(arccosz) ==z -1g2<1
€@ cos(arcsinz)=v1-22 -1gzg1
1
m cos(a'rctgm)=m -0 <D <00
cos(arcctg x) = —00 < & <00
@ cosarceigs) = ——
€D tglarctgz) ==z —00 < £ < 00
1
@ werewn =2 w0
z
tg(arcsinz) = -l<z<1
VvV1—-12 -1z <0
@ tg(atooosx)— T 0<$$1
@D cteg(arcctgr) =z —00 < z < 00
(5.14] ctg(arctgn:)=-x1— Y # 0
sy - -1z <G
&P cteg(arcsinz) = p 0<z<l
@D ctglarceosz) = —— -l<z<1

Vv1-22
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