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IIpumepHbIii 0aHK 3aJaHWH NJIs1 HOATOTOBKHU K TECTHPOBAHMIO I10 MaTeMaTHKe
(yueOnuxk Huxoabckuii C.M., yriry0JIéHHbIH YPOBEHb)

Moavyab Ned

"OcCHOBHBIC TPUTOHOMeTPUUYECKHE (POPMYJIbI' "

B mecme npoeeparomca meopemudeckana U npaKkmuideckas wacmu.

TEMA OOyuaronuiicss Hay9uTCs IIOJIyYUT BO3MOXKHOCTh
TPUI'OHOMETPUYECKHUE | OTt™MeuaTh HA €AMHUYHON [IpuMeHATh ONTOPHBIC 3HAHMS JIJIS
DOOPMYJIbI

OKPY>KHOCTH TOYKH,
COOTBETCTBYIOILIME YIJIAM;
OIIpEAEIIATh 3HAYEHHSI CHHYCOB,
KOCHUHYCOB, TAHT€HCOB U
KOTaHI'€HCOB «TaOJMYHBIX) YIJIOB;
IIPOBOJIUTH NIPe0Opa3oBaHUs
BBIPAKEHUH, BKJIFOYAIOIINX
TPUTOHOMETPHUYECKUE (PYHKITUH;
OIIPEAEIATD YIJIbI B
TPUTOHOMETPUUECKOM KPYTE;
COOTBETCTBUE KaXK10M TOUKHU
€AMHUYHON OKPYKHOCTH B
KOOPJAMHATHOM IUIOCKOCTH
OIIpeIeJIEHHOMY YIUy; TPaAyCHYIO U
paZMaHHYIO MEPHI YIJIa U IIPUEMBI
UX TEepeBOJia U3 OJIHOM MephI B
IPYTYIO; OIPENENATh CUHYC U
KOCUHYC, TAHT'€HC M KOTAHT'€HC
IIPOU3BOJILHOTO YIjla; OCHOBHBIE
(hopMyIBI 17151 SInOL ¥ COSa, tgo U
ctgo; UCIOJIb30BAaTh OCHOBHBIE
TPUTOHOMETPHUYECKHE, (DOPMYIIbI
KOCHHYCa Pa3HOCTU U KOCHHYCa
CYMMBI, CHHYCa CYMMBI U CUHYCa
Pa3HOCTH JIBYX YIJIOB, (hOPMYJIbI AJIS
JIOTIOJTHUTEIBHBIX YTTIOB, (POPMYJIBI
CYMMBI M pa3HOCTH CHHYCOB U
KOCHUHYCOB, (POPMYJIBI ISl IBOMHBIX
Y TIOJIOBUHHBIX YTJIOB,
MIPOU3BEICHNE CUHYCOB U
KOCHHYCOB, ()OPMYJIBI JUISI
TaHT'€HCOB.

MOJIY4eHUS! HOBBIX; IPOBOUTD
peoOpa3oBaHus BHIPAXKEHUIA,
BKJIFOYAIOIIUX TPUTOHOMETPUUECKUE
GYHKIINHM; TPUMEHSTh U3yUYEHHBIE
(GhOopMyJIBI U TOXKIECTBA MPU
BBIMIOJTHEHUH NPE0Opa30BaHMiA
TPUTOHOMETPUYECKHUX BBIPAKECHUH,
BBIYHUCIISITH M YIIPOILATh
TPUTOHOMETPUYECKHE BBHIPAKEHUS,
UCIIOJIb3YS] COOTBETCTBYIOILINE
bopMyIibIl; YMETh 10Ka3bIBATh
TPUTOHOMETPUYECKHE TOXKIECTBA.




Ilpumepnvie npakmuueckue 3a0anus:

TEMA

BOITPOCHI (3AJTAHIS)

Tpuronomerpuye

cKue PyHKIUH
YHCIIOBOTO yIJIa

1. CyImecTByIOT U YHCAA O, B H Y, AJA KOTOPBIX:
a) sin o =-0,5, cos Pp= V3, tgy=-2,5;

, cos f=-2,2, tgy=0,31;

B) sina = 1,3, cos]3=@, tg y = 5,2;

r) sin a = —g, cos B =+/2,5, tgy=-7,5?

s
6) sin o = “’25

2. MoryT Jin CHHYC ¥ KOCHHYC OJJHOTO M TOTO ke YHcia ObITh pas-
HEIMM COOTBETCTBEHHO:
-7 u 2 6) 0,4 u 0,7;
a) 25 151 25) ) »2 U U, (G
V6 5, _2 .1,
B) Y H 3’ r) 75 H N
3. MoryT JH TAHTEHEC ¥ KOTAHTEHC OJHOTO U TOrO Xe Yucjaa OmTh
PABHBIMH COOTBETCTBEHHO:
a) —g u _%; 6) (\’5—2) u (V3 +2)
-5, Vo _\,_ 2
B) 2,4 1 12’ ) 2 "
W3mepenue yrinoB | OnpeaennTe 4eTBEPTh, B KOTOPO# JICKUT YToJl
1. 100° 6.-830° 1. % 16.-0,8x
2.80° 7.12n 12. 73—" 17. 0,4
3.300° 8.2,3n 13. -23—" 18.1
4.700° 9, 3x 14. =25 19.4
4 5
5.-200° 10. 4z 15 - Ln 20.7+1
6 6
3HaKu OnpenenuTe 3HaK BBIPAKCHUS
TPHTOHOMCTPHHACC 1. cos40° 5. c0s290° 9.cos(-300°)  13.cos— on
KUX QYHKIUH 3
2. sin70° 6. 1g98° 10.1g(-120°)  14.sin13%
3. cos113° 7.ctg200°  1LsinZ 15. tg ?'l‘
4. sin240° 8. sin(~140°) 12.cos 1135" 16. cos(- 23—")
3Ha4YeHUs 1. BeoluncnuTe 3HaU€HUE BBIPAKEHUS
TPUTOHOMETPUYEC 1. sin 135° 10. sin 16. tg 750°
KUX QYHKIUN 2.cos 210° 11. cos 3,5m 17.ctg 1110°
3. sin 300° 5
4. sin 240° 12.tg TT: 18. sin (—gn]
5.1g315° 5
6. sin (~120°) 13.cos >x 19, ctg [_En)
7. cos (-150°) 1o 6
2n in —
8. cos 3 14. sin 3 T 20. cos (—%n]
sn 15. cos (-960°)
9.tg
6
2. Brruwncnure:
a) cosl7z tg (_%)
117r 6)
0) tg| —— (_ 221:]
sin|-=—=
2) 3




3. Haiinure 3HaueHNe BBIpAXKEHUS:

a) —sin225° 2) — ctg 300°
6) tg (-330°) 0) cos (—30°)
6) cos (—225°) e) ctg (-405°)
4. Haiigute 3HaYCHUE BBIPAKEHUS:
a) 2\/§-sin12ﬂ:-sinlgTc 0) Zﬁ-cos%-sin%

5. BpaucInTh:

1) 4sin® 45° — cos60° - tg30° - sin60°
2) —4J/3cos(~750°)

3COS£—2$in2—”+7COS —2—” —sin —5—”
3 3 3

3) 4
cos = -3 sin(— 3—”) +4.cos(-27)—2sin(-37)

4) 2 4

5) 8

OCHOBHEBIE
TPUTOHOMETPHYEC
KHEC TOXICCTBA

1. Bremuucaure

. 1
a) sina, eciu cosa:—E,—<a<7z

2
V4
6) tga, ecru cosa =06 u O< ax < E
8) tga, ecnu cosa = \/1100 na € (3?”, Zn)
. 5
2)tga,ecnu sina = —-—= ua € (n; 3;”)

V26

Hafifure 3sHaYeHHMA OCTAJBHBIX TPHIOHOMETPHYECKHX QYHKIMA

yraa B, ecniu M3BeCcTHO, 4TO tgf = —% u 3?“ <f<2n
3 Haitnnre 24 cos 2(1’ eCIIn sin @ = —O, 2.
10sin60;

4, Haiigure 3cos3a , €CIIU SiIl3OC = 0,6

DopMytbl
IIPUBECHUS

1. Tlpeobpa3yiiTe JaHHOE BHIPAKEHHE C TIOMOLILIO POPMYJI IPUBEICHUS

x_ S.tg(2t+x n
l.cost tJ 8( n) sin [E - r,]; l::-us[—+t}
6. sin [t—;] 10. 2 11. 2

2.sin(m—t)

3.ctg (3_7:“) 7.8 (270°~1) o L N
2 8. cos (t-90°) 12 2 13 2
4. cos (2m—t) 9. sin (720° + ) ' '
14. cos (n — a) ctg [-g--u] l—sinz(g-zzt—+a)
15. sin (270° - &) — sin (270° + 1) 17 I—sin’(x+a)
ctg(g _aJsm(ﬁ_g) 18. ctg x + ctg (180° ~ x) + tg (90° + X)
16.

cos(n - B) tg(~t)

2. Hcnonb3ys ¢popMyssl IpUBEACHUS, HAWUTE 3HAUEHUE BBIPAKECHUS

a) 5c0s29° 6) 4c0s19° 8) 5tgl7°-tg107°
sin61° sin341° 2) —50tg9°-tg81°+31
(37: ) 12 (Bx )
26cos | —+ coso=— oac|—:2m).
3. Haiigure 2 , ecIn 13 u 2

S
tg (OC + —)
4. Haiinure 2 ) ecmtgo =0,4.




3n
Ssin(o —7m) — 11cos (7 + a)

5. Haiigure 3HaUYeHHE BHIpAKCHUS , €CITH
sino = —0,25.
3cos(m—B) +sin(F+P)
6. HaiinuTe 3HaYeHNE BBIpa)KEHUS cos(p+3m)
2sin(ot —7m) +cos(F + o)
7. HaiiguTe 3HAYeHNE BBIPAKCHHS sin(ot+ )
¥YopoctiTe BhIpAKEeHHE
. tg(%11 - 0:) tg(n+ o) - sin(n + o) - COS(g + a).
' o e}
9. Haiinure 3HaYE€HUE BBHIPAKEHHS 40tg7" - tg83".
32c0s26°
10. HaiiguTe 3HaUYeHUE BBIPAKCHHUS: sin64°
DopMyiibl 59
IBOMHOIO yIJIa, 1. Haiigute 3HaueHUE BBIPAKECHUS cos? 14° + 3 4 cos? 76°
OCHOBHBIE 12
bopmyst 2. Haiigure 3HaYe€HUE BHIPAKEHHUS sin?37° +sin? 127°
TPUTOHOMETPHHU .
3. Berumcnure:
a) cos75° 6) sin75° 8) sin15Y
2) sin74%0s16%+cos74%in16°
0) sin20%c0s10%+c0s20%in10°
e) c0s50%c0s5%+sin50%in5°
4. BpruucinuTe 3HAUYCHUS BHIPAKCHHUS
1. sin 2° cos 28° + sin 28°cos 2° tgl3° + tg32° tg65° — tg35°
2. sin 40° cos 10° - Si.n 10° cos 40° . W ' W
3. cos 73° cos 13° + sin 73° sin 13° o . o .
4. cos 49° cos 11°— sin 49° sin 11° 1o, fBL11°+1g24° ,  tg67"—ctg83
£ 2 . x . 2x 1-tgll1°1g24® 1+tg67°cigh3®
5.cos -S—cos 15 8n S sin o sin 72cos47° + cos 7°sin 47°
6. cos 3 in 5% _cos 3% sin I " sin13°cos41°+cos13°sin41°
' 8 24 24 8 13 cos31°cos12° -sin51%sin 12°
7 cos® ® +sin ~ cos ST " s5in13°cos14° + cos13°sin 14°
8 8
5. HaiinuTe 3HaueHNE BbIpaKEHUS:
a) cos 2° cos 28° — sin 28° sin 2°
cos 47°cos 2° +8in 47°8in2°
0) 2n . 3n 2n 3n
sin — sin — - cos — cos —
5 5 5
sinisin'z—u—cosicosﬂ
8 8 8 8
8) 23 sin50°-sin100 +cc_)s50 -sinl0
€c0s40°-co0s100° +sin40°-cos10°
. (7[ j 2 T
SINf| ——a |, ecu COSx =—u —<a<2rx
6. Brrunciurh 3 2
7 Berunciure npoussegerne 8c¢0s20°-cos40°-cos80°.
g DBerumennure cymmy: c0s20°+ c0s40° +c0s60° +...+c0s200° .
Beranciaesus Jcoso—dsino
3HAYCHHH 1. Haiinure 25in0t —S5cosot, ecou 80 =3,
TPUTOHOMETPHYEC 10cosot+4since 415
KHX BBIDOKCHUH | 5 payiyre 2sino+5coso+3 | econ (80— —2.5,




6sino+cosa

- eciIm
3coso—4sina’

3. Haitigure
Tsinot+ 13cosa

4. Haiimmre 8% ecnm Ssino— 17cosa
3sintt— Scosc+ 2

tga =2

2]

5. Haiimure @0 ecnm sino+3cosa+6 3.

dsina+ Tcosa
4cosa-3sing

s eCJIu

99 (1-cos2a)(1 +cos 2a) =sin® 2a;

6. Haiinure ctga =1
" 5
H:
HaiiT 3HadeHUe BEIpaXXeHusd 21 6sinacosa’ ecJI ctga -10
3
Haiitn sHauyeHHe BhIpaKeHUA ecJu
8 P 9-8sin’a’ tga=3.
VYupouenue 1. Vmopocrute BelpakeHue:
TPUTOHOMETPHYEC . s 2
KHX BBIpQKCHUH, a) tgo- ctgo — sin‘o; 6) (cosza ) »otg” o
JI0KA3aTeIbCTBO J2 cos o — 2 cos (%*“J cos® o — cost o + sint o
TPUTOHOMETPUYEC ; 2)
KHUX TOXXIECTB 0 2811'1( 4t ) J2sina 0) (sin? a + tg? o sin? o) ctg o
1-2cos? B _ sin f -1 (et 2sina cosP —sin(a—p)_
o) cosp + sinp’ o) coste +ig ) os(a—P)-2sina sinp’
1-cosa + cos2a _ ) ctg? o (1 - cos 2a) + cos? a.
3) ginZ2a - sino
2. Jloxaxxwrte TOXIECTBA:
1. 2sin [E —aJ sin a = sin2a ] ]
2 . - =1gla
2. sin*a — cos*a = —os 2a I=tgo 1+tgo
1 aaa2 Dty T.etga—tga=2ctg2a
3.sin'a + cosla=—"""— Zga
2 — =sin 2a
. o) ] I+tg°a
4. [sin——cos— | =1-sinx .
2 2 l-tg'a
s— =cos 2a
S.tga+ctga=— I+tg'a
sin 2o
sin“a . cosa _ l+sina
1-sain? tg o 1-sina  cosa
10. sin"a 11.
- 1-cosa)(l +cosa)=sin®a;
1 2 wcos'a-sin'a. 13.¢ " )
1 1+t a 14. (1 -sina)(1 4 sina)=cos® a;
sin[£+cx)=cos[£—u]' tgo+tgh  tgo-tgf
15. 4 16 te(a+B)  tag(a—P)
J1-sin? coso . J1+CO§E_ l-cosa _ 2 ctg o
17 sina M—cos? « 18, V1-cosa lvoosa -8
Jsin? o + tg2asin? o = LS
19 Jcos? a + ctg?o cos? a
sina 1 +cosa 2 1 1
—== 4 -2 - . —  ——=1;
oo, 1+cosa sina sina 21 1+tg®a  léctg’a

23 tg' a-sin*a=tgfasin?a.

" (8in®* a - cos® a)® + 2cos® asin® a =sin' a + cos* a;

cosa—28in3ac—-cosba
= tg 3a;

o5 sinba -2 cos 3a-sina




