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Tpuronomerprudeckne (QPyHKIIUM BO3HUKIUA B
JlpeBHen Ipenyu B CBSI3U C MCCIEAOBAHUAMM B
aCTpOHOMHHM W reoMeTpuu. OTHOIIEHHUS CTOPOH B
OPAMOYTOJIBHOM  TPEYTOJBbHUKE, KOTOPBIE  TIO
CYIIECTBY U €CTh TPHUTOHOMETPUYECKHE (YHKIIUH,
BcTpeuaroTces yxe B [ B. j10 H.3. B pabotax EBkinja,
Apxumena u Jpyrux.

CoBpeMeHHYI0 (hOpMY TPHUTOHOMETPHUYECKUM
(GyHKOMSAM UM BOOOINE TPUTOHOMETPUU IPHUAAI
Jleonapa Ownnep. EMy npuHamiexar onpeaciicHUs
TPUTOHOMETPUYECKUX (PYHKIIMKW M IPUHATAs B HAIIU
JIHU CUMBOJIMKA. /
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TPUT OHOMETPUA - MaTeMaTHueCcKas

OUCLUIUIAHA, H3y4Yarouiasgs 3aBUCUMOCTb MEXKAY
CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA.

TPUTOHOMETPUYUECKUE ®YHKIHWUHU, ¢
IIOMOIIBED  KOTOPBIX  CBS3BIBAKOTCS  3JIEMEHTHI
TPEYrOJIbHUKA, U3yYaroTCsA B Kypce
MAaTEMaTUYeCKOTO aHaJINU3a.

TPUT'OHOMETPUYUYECKHUE YPABHEHUMA — 310

YPAaBHEHUSA, B KOTOPHIX HEU3BECTHBIC SBIAIOTCSA
apryMEeHTaMU TPUTOHOMETPUYECKUX (PYHKIIHH.

BBEJAEHUE 55—
)




PELLEHWE INMPOCTENLLINX
TPUTOHOMETPUYECKUX YPABHEHUN

1
cCosXx =a \72
/I

cHn “|a| > 1 ypaBHeHWe He NMeET peLLeHus.

/Clnl/l la| <1 |[x = +arccos a + 2nn,neZ>

sinx = a

»

Ecnn  |g| > 1 ypaBHEHWE He NMEET peLLeHus.

Ecrm gl <1 |x = (—1)"arcsina + mK k€2

W |x = arctga + inneZ )

ae(—oo,+)

ctgx = a=> Lx = arcctga + mn,neZ
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PELLUEHUE MPOCTENLLUNX
TPUrOHOMETPUYECKUX YPABHEHUU
HacmHbie cnyydau

Bsin x = — 1 Esin x = o NI sin ~ ~ 1
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x:—E+21tn,neZ X = 1IN, neZ x=§+2nn,neZ
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3AL0AHUS HA NTOBTOPEHUE
V8

elIUTe YPaABHEHHUE: 2c08x = B3

D) (—1)”£+7m, nez 2 SR neZz
4 4

3) %+%, neZ R J_r£+27m, neZ

2. Pemiure ypaBHeHHE: SiIl(3 X) -0

1 2 3 4
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3. Ykakute HaMMEHbLIINIA

MOJIOKUTEJIbHBIM KOPEHb YPAaBHEHUA  |Sin 3 . tg(— x) — _L
2 V3
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[ St i s
3 4 6




YPABHEHWA, NTPUBOLOUWUMBIE K
AJIFTEBPAUYECKUUM

C moMOIb0 3aMEHBI TIEPEMEHHONM MOXKHO
IPUBECTH TPUTOHOMETPUYECKOE YpaBHEHHE K
anreopandeckoMy. PaccMOTpUM HECKOJIBKO THUIIOB
YPaBHEHUU:

Tun ypaBHeHuss | 3ameHa | AjJreopamuyeckoe
YypaBHEHHE

acos’x +Bcosx+c=0 t =cosx at’ +Bt+c=0

asin’x +Bcosx+c=0 t =cosx at? —Bt—(a+C)—0

i i

acos2x+Bcosx+c=0 t =cosx Zat2+Bt+C—a—

at’ +ct+B=0

atgx +Bctgx+c=0 t=1gx
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YpaBHECHESI, MPHBONHMIBIE

IIpumep 1 cos’x +4cosx—5=0

Cremnaem 3aMeHy ITEpEMEHHON [ = COS X lt] <1

t?+4t—5=0 A

[lonyyaem: t = -5 , t=1 >
/— 72 /
Pzl .

Jlemaem oOpaTHYIO 3aMEHY

cosx =1

X =2ntn,neZ

K ANrefpanyECrmM

Omeem: 21tN, N €Z

ST
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YpaBHECHESI, MPHBONHMIBIE

K ANrefpanyECrmM

Ilpumep 2

V2sin?x+cosx =0

HpI/IMeHI/IM OCHOBHOC TPUTOHOMCTPHYICCKOC TOXKIACCTBO

V2 —V2cos?x + cosx =0

CnaenaeM 3aMeHy IIEPEMEHHOM

Y

sin’x + cos

2

=1

t =cosx  2-V2t2+t=0

[Tonyuaewm : tl=\/7 , =—\/—7 {\LtJE

COS X = ———

V2

X = +arccos (——) + 2mnne”Z

31T

V2

X=+—+ 2mnne’Z

4
31T

Omeem: iT+ 2mnnelZ



.

Ilpumep 3 cos2x+cosx=0

YpaBHCHHS, NPHBONHMIBIC
I aJIrefpamYeECreMIM

2

cos’x — sin®x + cosx =0

Z

2cos“x— 1+cosx=0

CnenaeM 3aMEHY NIEPEMEHHOU = COS X

2t +t—1=0

1

[lonygaem : t = —1 t:E

1
COSX = —

. 1
X = +arccos (§)+ 2 TK,Ke Z cosx = —1

T
X = i§+ 2TTK,KeZ X =T +27n . neZ

[

Omeem:n+21tn;i§+ 2TTK,NKeZ : j
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YpaBHCHHS, NPHBONHMIBIC
I aJIrefpamYeECreMIM

Ipumep 4 tgx + 3ctgx = 4
tgx + é 4
9T tgx
CnenaeM 3aMeHy IIEPEMEHHOU t=tgx

t?—4t+3=0

[Tomyuaem : ¢

tgx = 3

x = arctg3 + WK, KeZ

T

Omeem: Z +mn,arctg 3 + TK,N,KeZ

==

tgx =1

T

X=—4+mnne’z
4

x =arctg1l + imneZz



PELUEHWE
FTEOMETPUYECKOWN 3A0AYM

buccekrtpuca 0mHOTO M3 OCTPBIX
YIJIOB IIPSAAMOYTOJIbHOTO TPEYTOJILHUKA B
NIECTh  pa3  KOpPOYE  TUIIOTECHY3HL.
Hannure OCTpbIE YIJIBI 3TOTO
TPEYroJIbHUKA.

B
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Pemienme reoMEeTPHYECKOM 3aNa49m

Pewenue 3aoauu

HAHO: tpeyromsauk ABC

B .
yroJyi C —mpssMon
X BJI- buccekTpuca
AB
BI
vl HAJITH :
& ﬂ.\ A nAaviinv . /ABC » .BAC

PEHIEHUE: IlycTh ¢ABC = 2x

[IpyuMeHUB TEOPEMY CHUHYCOB K TPEYTroJbHUKY AB/I,
HaNuJIEM, 9TO

AB  sin<AJIB  sin(90° + x) AB  cosx

Bl sin<BAJ sin(90° — 2x) = BA  cos 2X

COS X
Y4auTtbeIBas YCII0OBHA 3aa49U, I10JIYyHACM. = 6

COS 2X
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Pemienme reoMEeTPHYECKOM 3aNa49m

3adaua npooonrxicenue

B
> Peinenue 3agaum cBoauTCS
AX K PELICHUIO0 TPUTOHOMETPHYECKOTO
ypaBHEHUS
0
907 +x 6cos 2x — cosx = 0
X ok
C I A 12cos’x—cosx—6 =0

PemaeM KBaJipaTHOE YpaBHEHUE OTHOCUTEIBHO COS X ,mony4yaeM

/\
= 0,75 -
€05 —cosx > 0, Tak Kak X < 90—
X = arccos 0,75 —

2X = 23arccos 0,75 Z‘> ¢ABC = 2arccos 0,75

(BAC =90° — 2arccos 0,75
OTBET: 2arccos0,75;: 90° — 2arccos 0,75

= =




KPATKU CNMPABOYHUK
dOPMYI

HaxoxaeHne TpUroHOMeTpHYeCKHX
GYHKIMI 10 eATUHAYHONH OKPYKHOCTH D
OCHOBHbIC TPUTOHOMETPHUYCCKHE
TOKAECTBA %

DopmMyJibl JBOMHOI0 apryMeHra =
DopMYyJIbI CIIOKCHUS 3

DopMyJibl IPE0OPA30BAHUA CYMMbI B
NMpou3BeACHUE I

DopMyJibl IPe0OPA30BAHMA NIPOU3BEACHUA

B CYyMMYy %




3aganud Ha
MOBTOPEHHUE

EOMHUYHAA OKPYXHOCTDb

V3 N tgx
sinx
1
V3 1 V3 _ctgx
-+ >
; e
2N
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i O cosx
125 N o
2 £ Z
T
2




’ 2. OcHOBHbIE 3. DopmyJibl
_ TPUTOHOMETPUYECKHE JIBOMHOIO @'
> TOKAECTBA aprymeHrTa
>
= sin’x +cos’x =1 sin2x =2sinxcosx
> 2 sinx S 2 P
— tgx = COS2x =cos°x — sin“x
= COS X
= CoS X
S 3 ctgx = —; ? cos2 x =2cos*x —1
22 sinx
=8 4 10 |
= tgx ctgx = 1 cos2x =1 — 2sin*x
S

= 1 2tgx

(= S 1+ by =—— 11 tg2x = < >
> COS“ Xx 1—-tg*x
= 1 12 ctg’x —1
= 1+ ctg?x = ctg2x = J

sin? x 2ctgx I
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4. @opMYyJIbl CJI0KEHUA

cos(x+y)=cosxcosy—sinxsiny

2 cos(x—7y)=cosxcosy+sinxsiny
3 sin(x +y) =sinxcosy + cosxsiny
4 sin(x —y) =sinxcosy —cosxsiny
S tglx4y) =2

6 tg(x—y) = ;ixt;;é};

T ctgla+y) = S0

8

ctgxctgy + 1

t — —
i g(x y) ctgx = Ctgy .h




5. ®opmy.abl npeodpa3oBaHus CyMMbI B <
Npou3BeIeHHe

X+ X —
1 sinx +siny = 2sin ycos > :d
2 : : L XY xX+Yy
sinx —siny = 2sin——cos—
X+ X —
3 cosx+cosy=2cos Y cos Zy
. Xty X—F
4 cosx —cosy = —2sin sin
/s Z
6. ®opMyJibl Npeodpa3ZOBaAHUA
MPOM3BEAECHUA B CYMMY

1
1 COSXCOSYy = E(cos(x —vy)+cos(x + vy))

1
2 sinxsiny = E(cos(x —y) —cos(x+y))

3 sinxcosy = %(sin(x —y) +sin(x+y)) .




