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Ot asropoB

3ro He cOOpHMK 3ajad, XOTd B KHure mx Oonee
4000. HecmoTps Ha GO/BIIOE YAC/IO PEIIEHHBIX MPH-
MEpOB, 3TO M He pemeOHHK, HAJHYME KOTOPOTo Y
ydeHHMKa Tak pasgpaxaer yuurensd. Ckopee BCEro, 310
HOOpOTHBIM KOHCIOEKT, HAIIMCAHHEIA yIUTE/EM HE TO/b-
KO AJS «CJIyXeOHOro IoJIb30BaHHS», HO M JUAAKTH-
4eCKHUil MaTepHasl, KOTOPhIA yqoOHO MOJIOXUTh HA map-
Ty KaXjgoMy YUYEHUKY.

W3BecTHO, 4TO 337a4a MOXET C/IYXHTb HE TOJIRKO
L€JbI0, HO M CPeACTBOM OOyueHMs. YUUTbCS pemarhb
3afjauM C IIOMOIIBIO KJIOUEBHIX (OIOPHHIX, Oasuc-
HbIX) — Hpes ApeBHss. IMEHHO IO cxeMe «kJroueBas
3ajaua + ynpaxHeHHs» IIOCTPOEHO MpeAaraeMoe Io-
cobme. DTOM KHHIOM aBTOPHL MPOAO/IKAIOT CEPHIO
«YUuMCS pemaTrb 3ajadé IO...».

KpaTko OCTaHOBMMCS Ha COAEpPXAHMM KaXAou
raaBel. Matepuan riaBel I agpecoBaH mpexzae BCEro
HOBMUYKAaM, IIOTOMY 49TO €€ 3HAaUMTE/JbHYI0 4acTb CO-
cTaBasieT «a3byka» Tpuromomerpuu. IlpaBna, ¥ OMBIT-
HbIi UMTATEJb CMOXET HAWTH CBOM 3ajaud B IyHKTaX
«TOXJECTBA C AOIMOJHUTEIbHBIMA YCJIOBUSMH», «JOKa-
3aTe/IbCTBa HEPABEHCTB», «CYMMHUPOBAHHS» M T.[.



I'nmaa Il mocBsimeHa NEPUOJUUYECKUM (PYHKIH-
M — OJHOMY 3 HauboJiee TPYAHBIX M TOHKHX IIO-
HATHH mKoJbHOUM MaTtematuku. B rnase III aBropm
IMOMAMO TPAAMIMOHHBIX 3a7a4 Ha (YHKIAH paccMar-
puBaIOT OOIIHE BOMPOCHI, CBSI3aHHBIE C MOHATHEM 00-
pPaTUMOCTH.

O6mupHeimmii MaTepuas asel IV mpecienyer
Leab COpMHPOBAaTh OCHOBHI IpadMuecKOi KYJbTYpHI,
Crnoco0CTBYET aKTHBU3ALMM YMEHHWA U HABHIKOB B IIO-
cTpoeHnu rpadudeckux o6pa3os, CBS3aHHBIX C TPHUIO-
HOMETPUYECKAMH (DYHKIUSIMHU. TPUTrOHOMETPUUECKUM
ypaBHEHHUSM, HEPAaBEHCTBAM M MX CHCTEMaM ITOCBSIIIEHEI
maBel V 1 VI

He cekpeT, 9T0 3aga4u ¢ MapaMeTPaMu BhI3bIBAIOT
y ydYammuxcs, II0 MeHbIIei Mepe, pobocts. MEI Hafie-
€MCsl, 9TO IpeonoJieTh ee moMoxeT riaBa VII. Ogaomy
OPUTMHAJIBHOMY, BO3MOXHO 3K30THUECKOMY, IIpHEMY
nocBsmena riasa VIII.

ABTOpHI BHIPaXalOT HCKPEHHIOKW 0/1arOfapHOCTD
BCEM CBOMM YdYEHHKaM, YUaCTBOBABIIMM B ampoOauuu
PYKOIIUCH 3TOM KHUIHU.



Fnasa |

Mpeo6pa3oBaHst TPMIOHOMETPMYECKMX BbIPAMEHMM

§1. A36yKka TPMrOHOMETPMM
CoBeTyeM uMTaTE I 3Ty TaOauLy 3HATH HaW3YCTh,

1 - 1 - 1 - 1 .3
a [0=0| 30°="¢ | 45" =71 60" =3 190° =11 80°= x|270°= 5"|360°= 2
1 1 _ V2| V3
sinal 0 2 =" 2| 2 1 0 -1 0
vi |1 _ V2| 1
cosa| 1 2 |v2"72 2 0 -1 0 1
1 _ V3]
ga| 0 |73 ! V3 - 0 - 0
1 _v3
ctga| — | V3 1 3-3| O - 0 -
IIpumep I.1. Haiitu 3HaueHUE BHIPAXKECHHUS
T L1, LT 11 .
S+ 5 +3te’s —ctg .
cos:‘l 2sm2+3tg 3+4cos:rz ctg4+6smn
d LN Y] —cte X
Pewmenue. cos3 +Zsm2 + 3tg 3 + 4cosm ctg4 +

1

+6sinz=2+2-1+3 (V3 +4-(-1)-1+6-0=

+2+1-4-1=-1,5. ‘

N | =

OTBer: —1,35.



IIpeo6pa3oBaHUst TPHUIOHOMETPHUYECKHMX BbIpa’keHHit

YnpaxkHeHus

1.2. HaiiTi 3HaueHHe BHIPAXEHHUS:

a) 2¢os0° + 35in90° + 4tg 180°;

6) 5sin270° — 2cos 0° + 3 ctg 90°;

@) sinx + cosw + tgm;

2) €os 90° — cos 180° + sin 270° + tg 360°;
d) 2tg0° + 8 cos 270° — 6 sin 90°;

e) tg45° + sin 60° - ctg 30°;

7

. 4 4 YA T
*) 2sin®= + cos?= + smzz + tgzg - ctg? rx

6 3

— cin2Z _ a2t
0,3 — sin 6 Ccos 3

. T
2sm6+1

1,5 - sin®Z + 3 cos? =
6 4
u) 3
2 sin z
3
sinE —cosmw + th
) 2 4.
2sinZ — sin 3
6 2
2 V(2sin45° - 1)> — V(1 — 2cos 45°)%;
M V(ctg30° +2)2 + V(g 60° — 2)%;
H) 2sin 2a + 3 cos (180°— 3a) + ctg (75°— <) npu a = 45°;
0) 2sin (3a + 15°) + 3¢ctg (90° — 2a) — tg (4a — 15°) +
+ 2cos2a npu a = 15°,

+atg%

’

3)

1.3. Haiitu 3HaueHue BHpPaXEHUS
sin (a + 45°) + 2 sin (@ — 45°) + 4 cos 2a + 2 cos (a + 135°)
npu a) a = 45°; 6) a = 135°.
L.4. Haiitn 3HaueHue BHIPAXEHUS
sin a — cos 2a — cos 3a + sin 2a

npu a) a = 30°; 6) o =%.



IIpeoGpa3oBaHus TPUrOHOMETPHYECKUX BhbIPa)keHH

L.5. HaiiTu 3HaueHne BupaxeHud sin (o + ) sin (¢ — ) npn
2D a=45,8=15;0) a = %,ﬂ = %t

1.6. HaiitTu 3HaueHuE BHIPAXKCHMS:

@) (sina + sinB)? — (sina — sinB)? npu a = 3, B= %;

6 2cos(z—30)+3ctg(B+10°) —tg(a—=175) +

+ sin (8 — 5°) npu a = 135°, B = 35°
@) tg (2a — B) + cosactg (6a + 68) npu a =20°, B =~ 5",
L7. BepHOo 1 HEpaBEHCTBO:

@) sin 30° + cos 45° > 1; 0) sin’z”+sin%r > 12

* * *

Ceoiicmeo 1. O6aacThIO 3HAUEHMIA CMHYCA ¥ KOCHHYCA SB-
Jasercs mpomexyTok [—1; 1], obsacTeio 3HayeHMit TaHreHca M
KOTQHI€HCA — MHOXECTBO BCEX MECHCTBHUTEJIPHEIX YHCEN.

IIpumep 1.8. Bo3MOXHO JiM PaBEHCTBO:

7 8
Q) cosa=§; a) tga=7;
6)cosa=%; d cosa=a’—a—-1?7
Pewuenue. a) Ia, Tak Kak —1 < % < 1.

6) Her, Tak kak % > 1.

@) Ia, Tak KaK TaHreHC MOXeT OHTb paBeH JuoboMy Aeil-
CTBUTEJBHOMY YHCJIY.

2) Ia, ecu —1 € @*> — a — 1 < 1. Haitnem, npn Kakux 3Ha-
YEHHUSAX @ BHIMOJHSAETCS 3TO HEPABEHCTBO:
ad-a-1s1, a@-a-2%<0,
ad-a-12 -1, a?-az=0,

<
a(a-1)=0, @<,

—-1<ags
{(a+1)(a—2)so, 1sas2, [-1saso,
[aal,

OtBeT: 73, ecm —1<a<O0wm 1 <a<2



IpeoGpa3oBaHNs TPMroOHOMETPHYECKHMX BbIPa’keHHH

YnpaxHenusa

L.9. Bo3MOXHO /¥ paBEHCTBO:
3

)coa—i' ) cos —‘/3_°
a S = 5 U a—VT
6) si _E ) €O —;.
sina = K) cosa = oess
v3i-VZ, na =22
8) cosa = o1 A sina m+n’
rae m>0 1 n>0;
2) sina = _\/41,7"; M) cosa = af > TAe a>1;
? cosa=—V3; H) sina ==
e) cosa=v3 —2; 0) cosa=§,
X*) sina=v2 —1; n) sina=a+%, e a # 0?

3) cosa = V28 — Vi0:

1.10. ITpn xaxux 3HauyeHudx a (a ¥ b) BO3MOXHO PaBEHCTBO;

a) cosx=a’+1; 2) cosx =2a—a°-2;
. a+1
6) sinx =d° - 1; o tgx = ;
a—1
a a+b
=42 . inx = =2 ?
6) cosx =——7} e) sinx = ——, rae a# b

IIpumep 1.11. Haiitu HaunGosbmee ¥ HAMMEHbIIEE 3HAUCHHS
BHEIPaKCHUS
cosa (2 —sina)
cosa )

a) 1 —4cosa; 0)

Pewienne. a) Tak kak — 1 < cosa < 1, 10
—4 £ —-4cosa € 4, —3s<1—-4cosa<xs.



IIpeo6pa3oBaHNs TPUIrOHOMETPUYECKHUX BBIPa’keHHUI

CrnenoBaTe/IbHO, HAMMEHbIIEE 3HAUEHHE PABHO —3 W JOCTUraeTcs
npu cosa = 1, HauOo/pIee 3HAUEHWE PABHO 5 M HOCTHIaeTCs
mpu cosa = — 1.

Ortser: 5; -3.
cosa (2 —sina i
0) gos p ) = 2 — sin a. HaumeHbmee 3HaYEHNE BRI~

paxeHns 2 — sinc¢, paBHOe 1, mocTuraercs mpu sina =1, HO
cosa (2 —sina)
IIpU 3TOM COS @ = 0 M BHIpAXEHME cos a HE ompene-
neno. CremoBarebHO, HAUMEHBIIETO 3HAUEHUS HE CYMIECTBYET.
AxanornuHo HauGosbllee 3HAUCHHE BHIpAXeHHE 2 — Sina
OOCTHraeT mpu sina = —1, HO NIIpu 3TOM Takxe cos a = 0. Cie-
JA0OBAaTENbHO, M HAUOO/IBIIEr0 3HAUEHHUS HET.

OTBeT: HE CyIIECTBYIOT.
Ipumep 1.12. Haiitu o6sacth 3HAYEHHN BHIpAXKEHHS

1 1
a) 2 —cos 2x’ 0 3sinx —2°

PeuieHue. @) MeeM —1 <cos2x <1, -1 < —-cos2x <1,

1<2-cos2x <3, 1
OTtBeT: l'1
R
6) IMmeeM —1 <sinx <1, —3<3sinx <3,
-5<3sinx-2<1.

Hanee Bocmoss3yeMcd TeM (akToM, 4TO eCcau YMcaa a U b
00a Mo/I0XHUTeIbHEE WM 003 OTPULATEIbHEE, TO N3 HEPABEHCTBA

[y

1
a<b caenyer, uro 2 > 7

1

3sinx—2 ~ L,

IIpp 0<3sinx — 2 <1 mnosayyaem, 4TO
NPUYEM DaBEHCTBO AOCTHTraercs Inpu sinx = 1,
IIpu — 5 < 3sinx — 2 <0 noayuaeMm, 4To

S
3sinx — 2 S’



IIpeob6pa3oBasnsi TPMTOHOMETPHUYECKHMX BhIpaKeHUM

MpHYEM pPaBEHCTBO JAOCTMTaercs mnpH Sinx = —1.

Caenosa-

TeabHO, 007aCTh 3HAYECHMI AAHHOTO BHIPAXEHHHS — MHOXCECTBO

(— ; —%] U [1; ).

10

Orser: (- o; —%] U [1; »).

YnpaxxHenms

L13. Haiitu mambosbmec M HAMMEHbIIEE 3HAYEHHUS BHIPA-
KCHUS!

a) 5 +sina;

6) §—sina;

8 2sina + 3;

2) sin’a;

d cos’a —2;

€) 0,25 + 2 cos’a;

%) 10 — 9 sin® 3a;

3) 1

w 1

cos’a
cosa’

K)

2) .
sina

) sina (1

cosa —

1+sina’

2

sinacos

’

+ cos a)

H) sina +

sina

cosa —

0) 2cosa + 3sina —

1.14. Haitu obnacts 3HAYEHMA BHIPAXEHHUSA:

@) 1+sin’x;
0) lcosx|;

@) 1 —2|sin3x|;

o —L
1—cosx’
) tgtx+1;

e) §—3sinx;

sinacosa

cosa

2cos’a
cosa ’

x) 1 —2cos’x;

3)

u)

D S
1 —-2cosx’
2
4sinx -3’



IIpeo6pa3zoBaHUsl TPUrOHOMETPHMYECKMUX BbIpakeHHi

Ceoiicmao 2. sina >0, ecim o sBasgerca yrioM I wim 11
ueTBepTH; sin a <0, ecnu o aBasercs yriiom 111 mau IV uetseprn;
cosa>0, ecmm « aagerca yrmioM I mmm IV uerBeptn; u
cosa<0, ecmm o sapagerca yraom II wim III uverBeptw;
tga>0 n ctga >0, ecnu a asasercd yriaom I wm III uerBeprn;
tga<0 u ctga <0, ecnmu o asagerca yraoMm II miu IV uersepru.

3Haku cHHYyca, KOCHHYCA, TAHFEHCA M KOTAHreHCa B KaXHoi
¥3 yeTBEpTeN NMOKa3aHH HAa puc. 1.

sina cosa tga
‘ y v cga

A AR, A
SZANZAu),

Puc. 1

Mpumep I.15. Kakoii 3HaK umeer
a) sin 280°; 6) tg(— 140°); o) tg2?

PeuieHue. a) sin 280° < 0, Tak Kak yroa 280° ABISETCS YIJIOM
IV uetBepry;

6) tg(—140°) >0, Tak Kak yros —140° ssasercs yraom III
YETBEPTH;

8) 1g2<0, Tak Kak yroa 2 paguaHa gsagercd ymiom II
YETBEPTH.

YnpayHeHNa

L.16. T1010XUTENbHRIM WM OTPHULIATENbHEIM YUCJIOM SBJII-
ercs CAEOyIIee 3HaUeHNE TPUTOHOMETPHUUECKON (DyHKILWH:

a) sin 110°%; e) cos 340°;

6) cos 200°; x) tg (= 75°%;
8) tg 160°; 3) ctg (— 230°%);
2) ctg220°; w) sin (= 130°);
0) sin (— 280°); K) oS 2;

11



IpeoGpa3oBaHUs1 TPUrOHOMETPHUYECKHUX BbIpa>keHHi

2 sin (- 3); p) cos —2;-;
M) ctg1,7; ¢) cos 600°;
H) tg1; m) ctg 500°;
o) cig 77”; y) 1g670°%
n) tg %; d» tg10?

IIpumep I.17. OnpenennTh 3HAK BHIPAXEHHUS
cos 123° tg 231° sin 312°.

Pewenne. 123° — yron BTOpOil uerBeprH, 231° — yroa
TpeThelt ueTBepTH, 312° — yros 4eTrBepToil ueTrBepTH. Torma

€05 123°<0, tg231°>0, sin 312°<0 n ux mpomsBeAcHue GOb-
me 0,

OTBeT: cos 123° tg 231° 5in 312° > 0.

YnpayHeHns
[.18. OnpenesnTh 3HAK BHIPAKEHUS:
a) sin 100° sin 132°; e) ctg 300° sin 220°;
6) cos 210° sin 115°; x) sin 1 cos 2;
@) cos 285° cos (— 316°); 3) sinS5tg5;
2) tg112°sin 165°; u) sin 3 cos 4tg35;
0) cos 318° tg (— 214°); k) sin (—118°)cos 118°tg 118°;
1) sin 98° cos 100° tg 250° ctg (— 230°) sin (—160°);

M) sin % cos % tg4ctg 5,7.

* * *

12



IIpeoGpa3oBaHNsl TPUIrOHOMETPUYECKUX BbIpa>KeHMI

ITIpumep I.19. CpasHuth sin 200° u sin (— 200°).

Pewenne. Tak kak yroa 200° — yron III uerBepru, yroa
—200° — yrox II uerseptw, TO sin 200° <0, sin (— 200°)>0.
CnegoBaresnpHO, sin 200° <sin (— 200°).

OtBer: sin 200° < sin (— 200°).

YnpaKHeHus
1.20. CpaBuurs:

a) tg130° n tg (—130°); %) sin 160° u sin 240°;
6) tg110° 1 tg193°; 3) sin 100° u sin (—100°);
@) sin 200° u sin (— 250°); u) sin 60° u sin 87”;

0 . 0 2T .
2) cos 80° u sin 330°; K) ctg; u cos 280°;
0) ctg 100° u ctg 80°; 2) ctg6 u ctg6°;
e) cos 250° u cos 290°; M) cos 3,2 m sin S

L.21. YryioM KaKoil YETBEPTH ABJISETCS YTOJI @, ECJIA N3BECTHO,
YTo:

a) sina>0 u cosa<0;

6) cosa>0 u tga>0;

@) sinax<0, cosa<0 un tga >0;

2) sina>0, cosa<0 u tga >0;

0) Isina| =sinea;

e) |lcosal| = —cosa;

x) |tgal| —tga =0;

3) ctga + |ctgal =07

* * *

Onpenesienne 1. Dyuxyus y = f(x) Ha3vliéaemca wemHold,
ecau obaacmb ee OnpedeseHuUst CUMMEMPUUHA OMHOCUMEAbHO
HYZSL W Ons Ar00020 3HAYEHUS. apZyMEeHmMA X GEPHO DAGEHCME0
F(=x) =F(x)

Onpenenenue 2. Dynkyus y = f (x) Hasvidgaemces HewemHold,
ecau obaacmb ee OnpedeNeHust CUMMEMPUYHG OMHOCUMENbHO
HYAsL U Oast Ar06020 3HAYEHUS apeyMeHma X GePHO PAGEHCME0

f(=x)==-fx).
13



IpeoGpa3zoBaHNs TPUroHOMeTPHYECKUX BbIpakeHHUM

Caolicmeo 3. CuRyc, TaHT€HC M KOTAHTEHC SIBJSIOTCS HeE-
YEeTHRIMM (DYHKIMSMH, a KOCHHYC SIBJISETCS UETHOU (yHKImei:

sin(—¢a)=—sina, tg(—a)=-1ga,
ctg(—a)=—ctga, cos(—a)=cosa.
IIpumep 1.22. Spaserca A PYHKUNS YETHON Wi HEUETHOM:
@ fx) = 1+cosx, O F(x) = sinzx;
x° cos“ x
6) f(x)=1+sinx; 2 fx)= 121

PeweHue. a) O6;1acTh onpeaescHus AaHHOK Q)ymcunn
D(f)=(-; 0) U (0; =)
CUMMETPUYHA OTHOCHTE/NbHO HYJIS.

f(=x) = 1+((.:.(_)sx()2—X) _ 1+xcosx = F(x).

CnepoBatenpHO, faHHAsi (PYHKUMS SBISETCH YETHOM,
OTBet: yHKINS yeTHASL.
6) O6nacts ompenenerus AauHoi (yrxm D (f) = (—; ©)
CHMMMETPUYHA OTHOCHTEJIBHO HYJIS.
f(=x)=1+sin(—x)=1-sinx,
F(=x)#f(x), f(=x)#=F(x).

CnegoBaTenbHO, JaHHAsS QYHKUNS SBASETCS HM UETHOM, HHU
HEYETHOIM.

OtBeT: GyHKUMS HH UETHAs, HM HEUETHAs,

@) OGnactp onpegeneHus NAHHOW (DYHKUMM — BCE AEHCT-

JT
BHUTENbHHE YHCIAa, KPOME YMCEJ BHAA 2 +nk, k€ Z, — cum-
METPUYHA OTHOCHTEJBHO HYJIS.
sin (— x) sin x
-x) = = - = — f(x).
f(=%) cos? (- x) cos® x 1)

CaepoBsaTenpHO, AaHHAas QYHKUUS SBASETCHA HEUETHOM.
OtBet: byHKuUS HEueTHas.

14



Tpeo6pa3oBaHng TPUTOHOMETPHYECKHX BbIPaXkeHHIt

2) O6aacte ompeneneHVs AAHHOM GyHKIUA
D= (== HU@1; =)

HECHMMETPUYHA OTHOCHTENbHO Hysad. CnemoBaTennHO, AaHHAS
byukuua 9BadeTCd HM UYETHOM, HA HEUETHOM.
OrBer: byHKUMS HU YETHAS, HM HEUETHAS.

1.23. SIBngercs sm (pyHKUMS YETHOM MM HEUYETHOM:

a) f(x) = sin’x;
_ 1ex,

6) f(x) - x ’

@ f(x)=1tg’x;

2) f(x) =1tgx + ctgx;

0) f(x) =x+ sinx;

e) f(x) =1tgx + cos x;

1—cosx
% 1®) = 1T cosx’
x + sin x
3 f(x) = ——té;x_;
_ sinx+1tgx,
w fx) = sin x — tg x’

k) f(x) =sinx + tgx;
D fx)=-

sin’ x’
1+ sin®x
M) f(x) = TR
1—cosx
H) f(x) = —————;
f&) 1+ sin®x

0) f(x) = x>+ cos x;

x sin

1= T-cosw
_ COSX .
P) f(X)— xz_l,

O f(x) = S,
x -1

m) f(x)=xV1—sin*x;

» f(x) =cos (x - %),

@) f(x) =sin (x + %),

x) f(x)=tg(x+2);

y) f(x) =sinx — Zz—;

y) f(x) =cosx + ?35;
w) f(x)=tgx+1;

W) F(x) = (x=1)cos x,

x=-1
3 .
9 fx) = 220
( n)
x—z tg x
) f(x)= Pa—
*=%
. 2—
D Fx) = ctgxz(x 1) ?
x—=1

15



IIpeoGpa3zoBaHns TPUroHOMeTPHYECKUX BbIpa<KeHHi
IIpnmep L1.24. Beiuucants sin (— 45°) + cos (— 45°) +
+ 2 sin (— 30°) — 4 cos (— 60°) + 5 ctg (— 45°).
Peuienue. sin (— 45°) + cos (— 45°) + 2sin (— 30°) —
— 4cos (—60°) + Sctg(— 45°) =
= —8in45° + cos 45° — 25in 30° — 4cos 60° — Sctg 45° =

V2T V2 1 1
=-+5 -2 5, -4 5-51=-8
OTBeT: -8.

L.25. HaiiTm 3HaueHWe BHIPAXKEHUS:
@) sin (— 30°) — 2tg (- 45°) + cos (— 45°);

. 7 7 7
0) 5tg0 + 2sin (—-6-) —3ctg (—-Z) + 4 cos (—E),

sin’® (= 30°) — 2ctg (= 30°) — 1,
2 — 1g45° + 4cos’ (- 60°)

1,5 + sin® (— E) — cos® (— E—)
2 6 6 .

J
2 cos vy

0 21tg (_i:_) ctg (— %) + 3 sin (—g—) + 5 cos (— %),

e) 61g° (- %) ctg! (— %) + sin (= 7) + 2 cos (— %) +

+ 3cos (— ) + 5sin’ (—%)
* * *
Caoiicmao 4. Ilpn nameHeHun YI/1a Ha LEJIOe YKCIO 060pOTOB

3HAUCHUS CHHYCA, KOCMHYCA, TAHr€HCa M KOTAHICHCA HE HN3ME-
HAKTCA.

IIpumep 1.26. Haiitm 3HAueHNE BHIPAXKEHUS:

a) sin 660°; ©6) sin (-— %)
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IIpeoGpa3zoBaHNs TPUroHOMETPHUYECKHUX BbIpakeHUM

Pewenue. a) sin 660° = sin (720° — 60°) =

= sin (— 60° + 360°- 2) = sin (= 60°) =

OTBer: — g

3
OTtseT: — 2

1.27. Haiitu 3HaueHHE BHpPAXKEHHUSI:

a) sin 750°%;
6) cos 420°;

8) tg810°;

2) sin 540°;

0) cos 1260°;

e) ctg(— 450°);

%) cos (— 390°);
3) sin (— 405°);

u) ctg (— 405°);

k) cos (— 780°);

) tg (—1110°);
M) g (= 900°);
H) sin Lz,
6 ’

0) tgz—sn;
257,
4 ’

7T

p) Ctg%—;

n) tg

T
c) cos | ——1|:

m) g -1

3
7
3
3
7

T
3T
6

@) cig (——— .

.
9

V3

—sin60° = — —-.

2

Ceoiicmeo 5. Ecin @ u B — yrau I uerseptu u a>f3, 1O
sina >sinfB, cosa<cosfB, tga>tgfh, ctga<ctgf. Ecmm a n
B — yrnu II uerBeptn m a>f, 1O sina<sinf, cosa<cosp,
tga>tgp, ctga<ctgB. Ecmm a nu B — yram III uerBepru m
a>B, tosina<sinf, cosa>cosf, tga >tgp, ctga <ctgB. Ecin

17



Ipeo6pa3oBaHUsl TPUTOHOMETPHUYECKMX BBIPa’keHHIt

a u B — yrmm IV uetBeprm m «>f, 10 sina>sinf,
cosa>cosf, tga>tgph, ctga<cigp.

Ipumep 1.28. CpaBHUTE:
a) sin 0,77 u sin 0,71rx; 6) cos 324° u cos 340°.

Pemenune. a) Tak kxak 0,77 u 0,717 — yrau Il uerBepru
u 0,7t <0,71x, To sin 0,7x >sin 0,717,

0) Tak kak 324° n 340° — yram IV uetseptn n 324° < 340°,
TO €os 324° < cos 340°.

IIpumep 1.29. Onpenenurp 3HaK pa3HOCTH €OS 35°— cos 40°.

Pemienve. Tak kak 35° u 40° — yrau I uerseptu n 35° <
40°, TO cos 35° > cos 40° m pa3HOCTh COS 35° — cos 40° MMeET 3HAK
ILTIOC.

ITpumep 1.30. CpaBuuts sin 40° u cos 40°.

. \ V2o
PewieHne. Tak kak sin 40° <sin 45° = —22-,

cos 40° > cos 45° = ‘/—22_-, TO cos 40° > sin 40°.

IIpumep 1.31. Bo3MOXHO s paBeHCTBO Sin « = 2 sin 31°7

. o s 1 . °
Pewenue. Taxk kax sin 31° >sin 30° = 2 TO 2sin 31°>1.
CiemoBaTesbHO, AAHHOE PABEHCTBO HEBO3MOXHO.

YnpaxHeH1s
1.32. CpaBHuTE:
a) cos1,6 u cos 1,687; e) ¢os 200° u cos 250°;
6) tg7,2x n tg7,25n; X) ctg200° u ctg 250°;
@) sin20° u sin 21°%; 3) €os 5,1 u cos 5;
2) cos 20° u cos 21°; u) sin2 u sin 2,1;
0) sin 200° u sin 250°; K) ctg6 u ctg6,2.
L.33. Onpenesuts 3HAaK pa3HOCTH:
a) sin 123° — sin 132°; 8) ctg 304° — ctg 316°;
0) tg220° —1g217°; 2) cos 1,6 —cos1,5;

18



IIpeo6Gpa3oBaHNs TPUrOHOMETPHUYECKHUX BbIPa)keHHUN

. o _ o o, 3 __ 7 .
0) sin 190° — sin 191°; x) tg 2 16” tg 2 16”’
e) cos ‘%” - €oS %n; 3) cos 130° — ¢cos 110°.
1.34. CpaBHHTS:
a) sin 58° u cos 58°; 2) sin20° u cos 20°;
6) sin 18° u cos 18°; 0) sin 40° u ctg 20°;
@) sin81° u tg81°; e) cos 80° u sin 70°,
1.35. Bo3aMOXHO JIn1 paBEHCTBO:
a) cosa = 2sin 20°%; 8) cosa = ctg 10°;
f) sinag = %tg80°; 2) sina=tg%?

§2. OcHOBHbie (hOPMYNbl TPMIOHOMETPHH

1. CooTHOWEHNA MeXay TPUrOHOMETPUYECKHMMU
¢hyHKUMAMKN OIHOTO M TOrO XK€ apryMeHTa

sina + cos?a = 1;

cosa

tg a n
cte sina’

tea = sma.
8% = osa’

- =_11].
tga - ctga=1 (ctga = tga)’

1 +tgla = 1 +ctg?a=

cos?a’ sina’

IIpumep L1.36. MoryT i1 OQHOBPEMEHHO BHINOJHATHCA pa-
BEHCTBA:

a) sina = zMcosaz =¥
3 3’

6) tga =4 u ctga = 0,25;

8) cosa = T\/S_n ctga =v2,5?
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Mpeo6pa3oBaHusl TPUTOHOMETPUYECKUX BbIpa’kKeHU

Pewienue. a) IlpoBepuM BHINOJHEHHME TOXaecTsa sin‘a +

+cosla=1:
2\2, (V5\2_4 5 _9 _
(3)+(3)‘9+9‘9‘1'

CJICI(OBaTeJIbHO, AAHHbIE PABEHCTBA OAHOBPEMCHHO BHIIOJ-
HATbCSA MOrYT.

OTtser: na.
6) IIpoBepmM BHIMOJIHEHHE TOXIECTBA tga ctga = 1:

4-0,25=1.

OTBeT: na.

cos a . cos &
8) 13 ToxgecTBa ctga = HMeeM sina = . Torga

sina ctga
Vs V5.5 _ V2

sxna=?:\/2,5- 3 Ve 3

IpoBepuM BHIMOJHEHUE TOXAECTBA sin’a + cosla = 1:

2)2 S\A_2,.5_71
Calyia (N I

OTBeT: Her.

YnpaxHeHus
1.37. MoryTt i1 OZHOBPEMEHHO BHIIIOJIHATHCH PABEHCTBA:

oy = 12 ~ 9.
a) sina = 13 HCcoOSa = 13

6) sina =0,4 n cosa = 0,87;

@) sina=zntga=l

3 3
) sin —ﬂcos =-L -8z,
¢ sina = —pm 0sa = =9y Ba =~ 757
_ 20 - .
0) cosa = 101,tgoz-4,95,
a b

e) sina

——, 05Q = =
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IIpeoGpa3oBaHNsg TPUTOHOMETPHMYECKMX BbIpakeHUit

2Vl +a

2+ 2 , THE a# — 2;

. a
sina= ——, cosa =
*) a+?2’

3) tga=2,4uctga =0,5;

w tga=v2 —1uctga=v2 +1;
2

0 sina= 1% ycosa = 24
1+a 1+a
) sina= & _ 16—n2.
M sina= 7 u cosa = yE
M) cosa = ¢ usina = 5 ?

1.38. MoryT /im sin ¢ B €OS ¢ OTHOBPEMEHHO PABHATHCS HYJIIO?

1.39. Moryr jin tg ¢ ¥ ctg ¢ mo aGCOMOTHON BeTMUMHE OBITH:
@) oba Gonpme 1; 6) oba MeHbme 1?7

* * *

Ipumep 1.40. YnpocTuTh BhipaxeHue

sin?¢ + cos®t + tg?x.

Pewuenue. sin’¢+ cos’t+tglx =1 +tg2x =

cos®x’
OtseT: 12 .
cos“x
2
IMpumep I.41. YOpocTuTh BHIpaKeHHE %—1-.
1 - sin“ 2«
2 202
cos“2a —1 -
Peluennue. - TS 2 tg? 2a.

1 —sin®2a  cos?2a
Oter: — tg°2c.
ITpumep 1.42. YnpocTuTh BHpaxkeHue sina + cosa tga.
sina

Perienue. sina + cosatga =sina +cosa - =
cos o

= sina + sina = 2sina.
OTtBeT: 2sinc.
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IpeoGpa3oBaHNs TPUTOHOMETPHUYECKHX BbIpa)keHuit

Ipumep 1.43. YnpocTuTh BHIpaXEHME
— tg%p — sin?p.

cos?yp

—tg%p — sinp =

PewueHue. 12
cos?p
=1+ tg2p —tg%p —sin’p = 1 — sin?p = cos?p.

OrtBer: cos?yp.
sin% )
IIpumep L.44. YrpocTuTh BHpaXeHUE p
tg-z—
. a
sin . a a ' cos 5
Pewenue. = siny - cth = siny - ' = cosE
th sin >

OtBeT: cos %.

IIpumep L.45. YopocTuTs BHpaxeHue
sin?x |, cos®x tg x
tg?x = ctg’x = ctgx’

1 2
in cos
Pewenye, S5 X 4 COS°X | 18X
1g%x ctg’x  cigx
sin®x - ctgix + cos®x - tgix +tgx - tgx =
2 102
. cos?x sin? x
=sin’x + - +cos’x - ——5— + tgix =
sin?x 0s? x

=cos’x +sin’x +1g°x =1+ tg’x = .
& & cos?x
Orser: 12
cos’x
IIpumep 1.46. YnpocTuTh BHpaXKeHUe
1
— + 1 >
1+tg°a 1+ctgéa
1 1 = cos’a + sina = 1.

PeuieHue. +
1 +tgla 1+ ctg?a
OTBeT: 1.
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IIpeo6Gpa3zoBaHUA TPUTrOHOMETPHUYECKHX BbIPa>XKeHHH

YnpaxHeHma

¥YnpocTuTh BhIpaXEHUA:

10470
1.49.
L.51.

1.53.

L.5S.

L57.

L.59.

I.61.

1.63.
1.6S.

1067'

1.69.

L.71.

L.73.

L.75.

L.77.

1 -sin’a,
sinf - 1.
sin’p + cos’p + 1.

sin®2a + cos®2a + ctg?sa.

sin & cos 2
cos a sin 2a’

cosatga,

sin B ctg B + cos B.

1

1- .
sin’y

tga
ciga’
cos (@ - )
ctg(@=p)’

18y
cigy +tgp - cigyp.

sina — 1

+ tgactga,
costa—1 | BECE

2

(tg @ cos a)*+ (ctga sin @),

sina
1+ ctgza (cosza - 1)'
1 — cos? a+tg a cos’ a
sinea

cos’a + ——1—2—-1
l1+ctg'

1.48. 1 — cos’a,
1.50. cos’2a -1,

1.52. 1 — sin®3a — cos® 3a,
1 —-sin‘a

1 —cos’a’

sin 3¢ sin

cos 3acosa’

I. 540

L.56.

. a a
I.58. sin 3 ctg 3

L60. —— — 1,

cos’a

1.62. 1 —sin’a + ctg’a sin’a.
sin (a + B)
tga+p)’

1.66. Ett—g-g% +ctgy - tgy.

1.64.

168, cos’a + ctg?a — ——.
sin“a

2
1.70. l—s-l—l;—ﬁg - ctg?B.
tga cosa
sm a
sin’a + 2 cos® a-l
ctg a
1+ tg a
1+ ctg’a’

L.72.

L.74.

L.76.

sin‘a cos’a

1.78. ) >
1+tg°a 1+ctg"a
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TIIpeo6pa3oBaHUsl TPUTOHOMETPHYECKHX BbIpa>keHHH

Ipumep 1.79. YopocTuTh BHIpaXcHHUE

X X
(cos 2~ 1) (cos 2 + 1).

Pemenue. [Tpumenss ¢opMy1y nporsBeneHusl pa3HOCTH ABYX

. X X
BHIPAXEHUH U UX CYMMHI, MMEEM (cos 2~ 1) (cos 5t 1) =

x . 2 X
~—1=-sin*Z.

— 2
= Cos 2 2

OrBer: — sin? %
IIpumep 1.80. YropocTuThs BHIpakeHue
(1 —cos?pB) tg?B + 1 — tg2p.
Pewenue. (1 — cos’p) tg?f+1—1g?f =
=tg?f — cos’Btg’f+1—tg?f =
sin? 8
= tg?f — cos’p -
g°p p cos? 8

+ 1 —tg?f=—sin?B + 1 = cos?B.

Otser: cos’p.
ITpumep 1.81. ToxazaTh TOXZECTBO

(sma + sina) + (cosa + cosa) (tiga +ctgfa) = 1.

Pewmenne. Ilpumenas dopmysy KBagpara CyMMBI, NMeEM:

sina

2
(sina + .1 ) + (cosa +
cos

2
) - (tg%a + ctg?a) =

=sina + 2sina - 1 + cos’a +

sin a sin®a
1 1
cos @ cos’a

+2cosa -

- tg?a —cigia =

=sina+2+ ,12 + cos?a + 2 + 12 —t1g2a —cig?a =
sin«a cos’a

’

\ \
=4 + (sin®a + cos?a) + l ,12 —ctgzaJ + (—1——tg2aJ =

sina cos’a
=4+1+1+1=7,
YyTO M TpeOOBaOCh AOKA3aTh.
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IIpeo6pa3oBaHNs TPUTOHOMETPHUYECKHX BbIpa’keHHUMH

Ipumep L1.82. lokasath TOXIECTBO
cosa (1 +cos™'a +tga)(l —cos™'a + tga) = 2sina.

Peimenne. [lepenumeM eByl0 4acTh JAHHOTO DAaBEHCTBA B
TaKOM BHAE:

1 1
cos o (1+tga + cosa) (l+tga— cosa)'

VMHOXMB BHpaXeHHs, CTOSMIKAE B CKOOKax, C MOMOIIBIO
cdopMynE nponsBeaEHNS CYMMBI ABYX BHIpaXKEHMIl ¥ UX PasHOCTH,
no.Ty4yaeMm:

1 1
cos o (l +tga + cosa) (1 +tga — cosa) =

= cosa ((1 +tga)’ — cosl"’a) =

=cosa |1 +tg2a+2tga — =
( & g cos’a)

=cosa( 12 +2tga —
cos“a cos“a

12 ) =2tga - cosa = 2singq,

yTo M TpeGOBaIOCh AOKA3aTh.

+ .2
sin‘ ma
IIpnMmep 1.83. ¥ Th BBI HIE ————————.
pumep 1.83. Ympoctu paxeHue T~ - —
Permtete sin®ra 1= cos’ma _
* 14+ cosma 1+ cosma
1— cos wa)(1+ cos e
=( X )=1—cosna.

1 + cos Tt

OtBet: 1 — cos a.
Ipumep I.84. TokaszaTth TOXAECTBO

(1 +tg%a)(1 + ctg?a) tg?a — (1 — tg2a)? = 4 tg2a.
Pemenue. (1 +tg?a)(1 + cig?a) tg?a — (1 — tg2a)? =
= (1 +tg?a)(tg?a + ctg?a tg?a) — (1 — tg2a)? =
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Ipeo6pa3oBaHNs TPHUTrOHOMETPHUYECKHMX BbIPa’KeHMIl

= (1 +tg%a)(tg?a +1) = (1 —tg?a)’ =
=(1+tg%a)’ - (1 —tg’a)’=
=1+21tg?a+tgla—1+2tg%a - tga =41tg%a,

YTO B Tpe6ona;loc1> A0Ka3aThb.

26

YnpacHeHusa

YnpocTurs BhHIpaXEHH:

X . X
1.85. (1 + sin 5) (1 —sin E)’

1 1
1.86. (cos p + g a) (cosa -tg a),

1.87. e tg?a (cos’a + 1).
1.88. (1 +sin’B) ctg’f — — 12 .
sin“g
coszy%a
1.89. .
sinZ% - 1
2

1.90. (sina + cos @)® + (sina — cos @)’
L91. (tgB + ctgB)® — (tgB — ctgB)>
1.92. (1 +tga)’+ (1 —tga)’

1.93. (1 +ctgB)? + (1 — ctgB)>.

1.94. sin‘a + 2sin®a cos’a + cos*a.

Hoka3aTh TOXAECTBA:
1.95. (sina + sinf)(sina — sinB) +

+ (cos a + cos B)(cos @ — cos f) = 0,

196. (tga + tgf)(tga — tgf) —

A 11
\cosa " cosB)(cosa  cosp

|



IIpeo6pa3zoBaHus TPUFOHOMETPHYECKHUX BbIpakKeHHUH

L97. (1 + sina + cos @)(1 — sina + cos @) X
X (1 + sina — cos @)(sina + cos @ — 1) = 4 sin’a cos’ .
cos’a —sin’a
198, ———————
1+sinacosa

1.99. sina (1 + sin”'a + ctga)(1 —sin'a + ctga) =
= 2sinacos «.

= cosa — sina.

* * *

IIpumep 1.100. YopocTuTs BRIpaXXEHHE
sinacosa (tga + ctg ).
Peluenne. sinacosa (tga + ctga) = -
sina cos o
cosa sin &

= sinacosa * (

. sin?a + cos?a
=sinacosq + ————— =

sin a cos
OtBeT: 1.
Ipumep 1.101. Ynpoctuth BHpaxeHHe
sina sina
l1+cosa 1-cosa’
Pewerme. sina _ sin «

l+cosa 1-—cosa
_ sina(l —cosa)—sina (1 +cosa) _
(1 + cosa)(1 — cos @) -
sina —sinacosa —sina —sinacosa _ _ 2sinacosa _

1 —cos?a sin?a

_ _2¢csa _ 2ct
sina cga.
OtBer: — 2 ctga.
tga+ctghf
Hpumep 1.102. JokasaTh TOXOECTBO ctga+igf tga ctg B.
tga +ctgf sina | cosf cosa . sinf
= + — [ o + =
ctga+tgf |cosa  sinf sina ' cosf
_ sinasinB+cosacosB  cosacosB +sinasing _
cos a sin B ’ sin a cos 3 -

PeuieHue.
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IIpeoGpa3oBaHNs TPUrOHOMETPHYECKHX BbIpa’>KeHHUMH

_ sinasinf +cosacosf sin a cos 8 _
- cos a sin 8 cosacosf + sinasing —
sin a cos 8
~ cosasinf T tgactgp,

4yTO M TPebOBaJOCh NOKA3aTh.

YnpatHeH1sa
Ynopocturs BhIpaXeHUs:
1.103. sina cos’a (tg°a + ctg’a + 2).

sina sina
1.104. 1+ cosa 1—cosa’
cosf cosf
L105. 1+sing 1-sing
sin x

L106. ctgx + 1+ cos x°

L107. tgx + —5X

1+ sinx’
1—sinx COS X
L108. — o % ~ T+sinx’
i +
1.109. sin ¢ _ 1 ‘cosp
1 —cos¢e sing
sin a 1+ cosa
L110. 1+cosa sina
L11L. sina 1—_cosa
1—-cosa sin¢o
L112. cos 8 1—sinf

1-sinf cosf -

S
L8 T + tge

tga +tgf
L114. Gga +cigp
tga —tgf

LUS. oo g
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Ipeo6pa3oBaHus TPHUroHOMeTPHYECKHX BbIpa’keHHi

uTo

Ipumep I.116. YnpocTuth BhpaxXeHUE

sin®a — sin®a + cos®a.
Peuienue. sin‘a — sina + cos?a =

= sin?a (sina — 1) + cos’a =
= —sin®a cos’a + cos*a = cos?a (1 — sina) =

= cos’a * cos’a = cos?a.
Orser: cos*a.
Ipumep I.117. JoxasaTh TOXZECTBO

cos’a + sin‘a sin®B + sin‘a cos?f = 1.

Pewenne. cos’a + sin®a sin?f + sin?a cos?g =
= cos’a + sin’a (sin’f + cos?B) = cos’a + sina =1,

¥ TpeboBaIOCh A0Ka3aTh.

YnpakHeHua

YnpocTuTh BHPAXEHUS:
1.118. cos*a — cos’a + sin‘a.
1119, sin*a + sin’e cos®« + cosa.
1.120. sin’a + sin’a cos® @ + cos* a.
L.121. sin*a — cos* « + cos®a.
1.122. cos*a + sina cos’a — cos’a — 1.
L.123. sin’a cos’B + sin®a sin’B + cos® a sin?g +

+ cos®a cos? .
HoxasaTth TOXAECTBA:
1.124. sin® a cos’a + sina cos* a = sin®a cos’a.
cos8 — sin’x sin?B + sin’8 cos?B — sin’a cos’8
sin’a sin’8 — sin’x cos’a — cos'a + cos’x sin’8

L.125.

cos B + sin B — cos?Bsinf — sin“Beos B _ .
sinBtgB + cosBcigfh = sinfcos .

1.126.
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IpeoGpa3oBaHNsT TPHrOHOMETPHYECKHX BbIpakKeHHH
1

cos* e + cos’a sina + sin‘a + tg?a

1

cos’a’

= cos’a.

L127.

1.128. cos’a + 2sin’a + sin‘a tg’a =

1.129. sin*a + cos*a — sin®a — cos® @ = sin’a cos®a.

* * *

ITpumep I.130. JokasaTe TOXEECTBO

tgda 1 -—ctg’3a _
tg23a — 1 ctg3a
tgde 1 -—ctg’3a _
tg?3a ~ 1 ctg 3a

PewieHue.

_ tg3a—tgl3actg’da _ tg3a —cigla
tg?3actg3a —ctgda  tg3a —ctg3a

=l,

YTO M TPeGOBAJIOCh AOKA3aTh.
tga
tga +ctga

PerieHne. YMHOXUB 4MCJIATENb U 3HAMEHATENh ApodH, CTO-
qmei B JIEBOM 4yacTH JAHHOIO PaBEHCTBA, HA Ciga, MO.Iyuaem:

Ipumep I1.131. Joxka3aTh TOXZECTBO = sina.

tga _ ctga - tga 1

= = sin?
1ga+ctga  ciga(tga +ctga) 1 +ctg?a s e,

uTO U TPeGOBANIOCH AOKA3aTb.
4 6
iga—-tga
Ipumep 1.132. YopocTurh BhIpaXXeHUC —37-—g—2—.
clg a—cig'a
PemeHne. YMHOXUB YKMC/IATENb H 3HAMCHATC/IbL AAHHOU OpO-
6u Ha tg*a, nonyuaewm:

tgta —tga _ tg'a(igla —tgfa) _
ctigla —ctg?a  tgta(ctgia - ctgla)

_ tgla-tgta(l—tg?a) _ tgfa(l —tgla) _ (o 0
tgtactgia — tgtactg’a 1 —-tg?a g

Orser: tgta.
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TIpeo6Gpa3oBaHusl TPHUIrOHOMETPHYECKHUX BbIPaXeHHMA

YnpaxHeH1a
HokasaTh TOXAECTBA:

tgza . l+ctg2a 2

L.133. 1+ 1g8%a e = 1g°a.
1134, tgac:-#?tga = cos’a.

1135, :—:Cifg% = tga.

1.136. 11:—?:;’ = - ctgy.

1.137. i_tg‘a_ = tg°a.

tg?a + ctg’a

2
L13s. LtBet®E _ 0
1+ctga+ctg' a

* * *

Hpumep 1.139. okasath TOXAECTBO

1 —sin®a - cos®a _ 3

1 -sin*a —cos*a  2°

1 —-sina —cos®a _ 1 - (sin®a + cos®a)

1 -sin‘a —cos*a = 1 - (sin*a + cos*a)’
ITpuMmenus K Beipaxenuio sin®a + cos®a dopmyay cymmu
1 - (sina + cos®a) _

1 - (sin‘a + cos*a)

Peuienne.

KyGoB, uMeeM:

_1- (sina + cos® a)(sin*a — sin®a cos’a + cos a)
1 - (sin*a + cos*a)

1 — (sin*a — sin’a cos’ a + cos* a)
1 — (sin*a + cos*a)

Brigensas w3 Bhlpa)KeHHﬂ sin a + cos*a KBagpatr CymmHI,
1 — (sin*a — sina cos’a + cos* @) _
1 — (sin‘a + cos*a)

MOIy4yaeMm:
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TIpeo6pa3oBaHnsi TPUrOHOMETPHYECKUX BbIpAXKEHHUI

_ 1 =((sina + cos’a)® = 3sin*a cos’a) _
1 — ((sin®a + cos’a)? — 2 sin’a cos’a)

_ 1-(1-3sinfacos’a) _ 1-1+3sin*acos’a _
1-(1-2sinfacos’a) 1-—1+2sinacos’a

_ 3sin*acos’a _ 3
T 2sinacos’a 2’
4yTo0 M TpeGOBaJOCH MOKA3aTh.
IMpumep 1.140. ToxasaTs TOXZECTBO
sin®a + cos®a + 4 sinfa cos?a = 1 + 2 sina cos* a.

Pewenne. ITpuMeHss ABaXAB /11 NpeoOpa30OBaHMs JIEBOH ya-
CTH JAaHHOIO PABEHCTBA BRIAEGJIEHNE KBAApaTa CyMMEI, MOIYdYaeM:

sin®a + cos®a + 4 sin?a cos?a =
= (sin*a + cos*a)? — 2sin‘a cos*a + 4 sin’a cos’a =
= ((sin’a + cos?a)? — 2 sin%a cos?a)? — 2 sin*a cos*a +
+ 4 sina cos’a = (1 — 2 sina cos?a)? — 2 sin*a cos*a +
+ 4sinacos’a =1 — 4sina cos’a + 4 sin‘acos‘a —
—2sin*acos*a + 4 sinacos?a =1 + 2 sin*a cos*a,

uT0 M TpebOBATIOCH MOKA3aTh.

YnpaxHenua
Jlokasate TOXHAECTBA:
L141. sin®a + cos®a + 3sin’a cos’a = 1.
1.142. 2 (sin®a + cos®a) — 3 (sin*a + cos*a) = —1.
Lz, Locos'Bosin'f ) g
tg°B
L144. (sin®e + cos®a — 1)’ + 27 sin®a cos®a = 0.

L145. 2 (1 - sin’a cos’ @)’ = (sin®a + cos®a) = 1.

* * *
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TIpeoGpa3oBaHUsl TPHUrOHOMETPHYECKUX BbIPa’KeHMIt

MNpnmep 1.146. [Jokasath TOXAECTBO
ctg?a — cos?a = ctg?a cos’a.

2

cos’a
Pewenue. ctg’a — cos’a = ——— — cosa =
sina

12

sin

= cos’a (
[24

- 1) =cos’a (1 + ctg?a — 1) = cos?a ctg?a,

4yTO M TpeGOBaJIOCh NOKA3aTh.
Ipumep 1.147. JoxasaTh TOXZECTBO

(sina + cosa)®* — 1
ctga —sinacosa

= 2tg’a.

(sina + cosa)?*—1

PewueHue. :
ctga —sinacosa
_ sina +2sinacosa +cos’a—1 _
- cosa . -
- — sinacosa
sin o
1+2sinacosa—1 _ 2sinacosa
1 . - —sin?a
cosa |——— — sina cosq - LS e
sin a sina
2sina - sina _ 2sin’a 2
= = = 21g8°a,

1 —sin’a  cos?a
4yTO ¥ TpeGOBAIOCH AOKA3aTh.
IMpumep 1.148. [1oka3aTh TOXZECTBO
cos®a—tgla=3tg°acos?a + 1.
1 sina _ 1 —sina _
cosa  cosa cosbea

Pewnenne. cos %a — tgba =

_ (1 =sin®a)(1 + sin*a + sin‘a) _

cosba

_ cos’a (sin*a + cos’a + sina + sin*a (1 — cos®a)) _
costa
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Tpeo6pa3oBaHUst TPUrOHOMETPHUYECKMX BbIpa’keHHUi

sin®a + cos?a + sin?a + sin’a — sina cos’a
cos‘a

_ 3sin’a + cos’a —sina cos’a
cos*a

_ 3sina + cos’a (1 —sin*a) _ 3sin’a + cos'a
cos*a cos‘a

_ 3sina | cos*a _ 3tgla
cos‘a costa cos?a

+ 1 = 3tg%acos2a+1,

4YTO M TpebOBaIOCh JOKA3aTh.

Mpumep 1.149. Tokasatb TOXAECTBO

V3 -2sina _ 1+2cosa
2cosa—1  2sina+V3 '

Pemienne. PaccMoTpuM pasHOCTH JIEBOM M IIpPaBoil uacreit
V3 -2sine  1+2cosa _
2cosa—1 2sina + V3

AAHHOroO paBCHCTBA:

_ (VY3 -2sina)(2sine +V3) — (2cosa = 1)(1 + 2cosa) _
- (2cosa — 1)(2sina + V3) -

_ 3—4sinfa— (4cos’a—1) _ 3-4sin*a—4cos’a+1l _
T (2cosa—-1)(2sina+V3)  (2cosa—1)(2sina+V3)

___4-4(ina +cos’a)
T (2cosa—1)(2sina+vV3)

CrnenoBaTesnbHO, JAHHOE TOXAECTBO BEPHOC.

0.

YnpawHeHua
HdoxasaTe TOXAECTBA:

1.150. tg°a — sin’a = tg’a sin’a.

ctg’a - cos’a

= —ctgla.
sina — tg%a g

L151.
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IIpeoGpa3zoBaHNUsl TPUrOHOMETPHYECKHX BhIpakKeHHUH

L152.

L153.
L154.

L155.

I.156.
L157.
L158.

L159.

1.160.

L.161.

L.162.

L.163.

I' l 64.

L.165.
L.166.

L.167.

I.168.

sin’a

tgla +tg?a = ——.
cos  a

1+sina+cosa +ctga = (1 + sina)(l + ctga).
sina +tga

1+cosa tga.

cosatg’a 1
1+cosa ~ cosa’

1 +

1+ (ctg’a — tg?a) cos’a = ctga.

(sine + cos @)’ — 1

= 2
tga —sinacosa 2ctga

sin’a (1 + ctga) + cos’a (1 + tga) = sina + cos a.

sina cosa _ tg’a + 1

cosa+sina  cosa-sina  tglq -1

2sin’a — cos’a (tg°a + ctg’a) + (iga — ctga)’ =

=tg2a—l.
2
(tg°a - sina) - cfg_za = 1.
sin o
2 2
cos“a — cos“f
ctg’a —ctg’f = ———-L,
§ gp sin® & sin’ 8
cos’a —ctg’a+1 _ ctg’a
sine + tgfa - 1 '
cosactga —sina tga D S |

(sina + cosa)’ —sinacosa  Sina  cosa’
sin’a — sin®8 = cos’ B — cos’a.

sina —cosf _ sinf —cosa

sinf+cosa = sina +cosf’

sina  _ 1—cosa
1+cosa sina
clgacosa _ ctga —cosa
ctga + cosa ctgacosa '
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VrpocTuTh BRIpAXKEHHSI:

cos’pB — ctg’p

sin’B — tg’B

tg?a + ctg’a
sina  cos’a’

1.169. ctg’B —

1.170. tgza - ctgza -

cos’a — sin’B
sin’a sin®B
1
(sina tga + cos @)’

L173 tga+ctga__ tga—ctga. 1 _ 1
T \tga—ctga tga+ctga sina cos’a)’

L.171. - ctg?actg’p.

1.172. + sin’a.

L174, — sina sina+czosa
sina — cosa 1 -tgla
2 2
+ -— -—
L175. (iga+ctga)’ — (tga ctga)‘
1 2 2
—z...z2_ —1ga-ciga
sin“a cos“a
* * *

Ipumep I.176. YnpocTUTh BRIpaXKeHHE
sin (@ =) —sin (B — a)
cos(@—=B)+cos(B-a)

PetieHue. Tak KakK CHMHYC — HCYCTHas (PyHKUMS, a KOCH-
sin(@a —p)—sin(B-a) _

cos(@=p)+cos(B—-a)
_sin(@=B)+sin(@—-p) _ 2sin(a—=p _
T cos(@—=pB)+cos(@—P)  2cos(@—-p) g (@ = f).
OtseT: g (a — B).
Mpumep 1.177. YpPOCTUTH BHIpaXXKEHHE

1 - ctg?(—a)
cosa + sin (— a)

HYC — Uc€THasd, TO MMECM:

* sin (= a) + ctg (— a).
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IMpeo6pa3oBaHusi TPUrOHOMETPHYECKHUX BbIpa>keHHU

1-ctg?(—a)

cos a + sin (— a)
1 —-ctg?a

~ cosa —sina

Pewenne. s sin(—a)+ctg(—a) =

« (—sina) —ctga =

cos’a

= sin®a sina - ctga =
~ sina —cosa ga =

sina — cos?a
= sin’a sina - ctga =
T sina-cosa ga =

_ (sinfa = cos’a) sina
sin’a (sina — cos @)

- ctgo

_ (sina — cos a)(sin a + cos @)
- sin & (sin & = cos a)

- ctga =

_ Sina+cosa cosa _ sina+cosa-—cosa _ sina _

sina sina sina ~ sina
OTBeT: 1.

YnpayHeHMa

YOpocTHTh BhIpaXXEHUS:
1178, 1822 =P - 18 ~2a)
otg (B - 20) — ctg (20 — p)
cos’ (— @) + sin® (— a)
cosa + sin (— )

ctga +tg (— @)
ctg(—a) +iga
L181. cos (— @) + cos a tg” (— a).
L182. tg (- ) ctga + sin® (- a).

Lig3. 1XSnCA _ o gy

L179.

L.180. + sin (— a) cos (— a) ctg (— ).

cos (—B)
Liga, 52 (=P) —cos' (= B)
sin® (- §) ‘
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Ipeo6Gpa3oBaHusi TPUrOHOMETPHUYECKHUX BbIpaXXeHHM

Hpumep 1.185. [JoxasaTb TOXAECTBO

-\/1+sina _\/l—sina = — 2y
1-sina 1+sina ga,

ecan 90° <a < 180°.

Peumienne. Tak kak [sina| <1 m a#=#90"+ 180°k, k€ Z,
T 1+sina>0 u 1 —sina>0. Torma

\/l+sina _VI—sina _ Vlitsina Vl-sina _
1-sina 1+sina = Vi-sina V1+sina

_ (VI+sina)’-(VIi=sina)®* _1+sina—1+sina

Vi —sina " V1 +sina V1 -sina
_ 2sina _ 2sina
Vcosla Icosal’
Tak kak 90°<x<180°, To cosa<0 mn |cosa| = —cosa.
2sina 2sina
T = = - a.
orna |cos e} —cosa 218

Cnez(ona'renbno, AAHHOE€ TOXACCTBO BEPHOC.

ITpumep 1.186. YnpocTuTh BHpaXXeHHE

Vsina (1 - ctga) + cos’a (1 — tga),

ec.nn%<a<2n.

Pewenne. Vsin?a (1 — ctga) + cos’a (1 — tga) =

. . cosa sina
= Vsmza —sin?a + —— + cos?a — cos®a ¢
sin a cos o

= Vsin’a —sinacosa + cos’a — cosa sina =

= Vsin®a — 2sinacosa + cos’a =

= V(sina — cosa)? = |sina — cos al.



IIpeoGpa3oBaHnsl TPUroHOMETPHYECKHX BbIPakeHHM

3r .
Tak kak > <a <2 10 sina<0, cosa>0, —cosa<0

M sina — cos a <0, CineaoBareasHo,
|sina —cosa| =cosa = sina,

OTBeT: cosa — sina,

YnpaxHeH1s
YOpocTETh BHIPAXEHH:

L.187. \/T— sinZ% + \/1 - coszg , ec 3w <a < 4w,

L188. Vcos?B (1 + tgf) +sin?B (1 + ctg ) , ecan
Kv4

TP <

2
1.189. sina — Vctg?a — cos’a , ecmm 180° <« < 360°,

1 —-cosa \/1+cosa Ky 1
. . —_— - _— < < —,
1190 vl+cosa 1—cosq * TS 2

L191. Vdcos’a + 4cosa + 1 — V4 — 4sin’a , ecn

2

— < s 7,

3 Sasw
1.192. V2 — 2cos?B + V2sin?f-2VZsinf + 1, eciu

K4

— < < T,

g SP=s=

V1 - sin®a — cos?a cos? B ar

1.193. tgfciza ,em T < a < —,

7

=<

2 B <

* * *

IIpumep 1.194. UssecTHO, UTO COS @ = -l-. BrruucuTth sin a.

4
Peuwenne. Mmeem sin’a =1 — cos’a =1 - % = %,
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