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0) CocrtaBuM (HopMyJIBEI pellleHn:
t = arcsin (_g) + 2nk; t =~ — arcsin (“@) + 27nk;

BriunciauMm 3HaueHHE apKCHHYycCA:
(V3 _presin ¥3 _ _E
arcsin (—7 = —arcsin - = — 3.

ITogcraBuM Ha¥aeHHOe 3HaueHHEe B HGOPMYJILI PeHIeHUH:

t=—% + 21k; t=n—(—g-)+2nk, T. €. t=4—§t+2nk.

B) CoctaBuM (hOpMYJIEI PeIIEeHHM:
. 2 . . 2
t = arcsin 7 + 2nk; t =T — arcsin 7 + 27k.

BreIYHCINTE 3HAUEHNE aPKCHHYCA B JAHHOM CJIy4Yae MEI He MOYKeM,
II03TOMY 3aIllMCh pPeIIeHHH YpaBHEHHA OCTABHM B IIOJIYYEHHOM BHJeE.

5 . 53
r) Tak Kak % > 1, To ypaBHeHue sint = % He MMeeT peme-
anit. <Hj
IIpumep 3. Pemutsr mHepaBencTso sint < 0,3.
Pemenmne. a) YureMm, uto sint — opamHaTa TOuKH M(t) uncioBO#H

OKPY’XHOCTH. 3HAUYHUT, HAZO HAUTH TaKHme Touku M(t), JexamiHe Ha OK-
PY»KHOCTH, KOTOphIe yAOBJeTBOPAIOT HepaBeHCTBY Yy < 0,3. IIpamasa y = 0,3
IIepeceKaeT YMCJIOBYIO OKPYsKHOCTh B Toukax K u P (puc. 109). HepaBeHCcTBY
Yy < 0,3 cooTBeTCTBYIOT TOUKH AYTH PK 7
(puc. 109). I'maBHBEIe MMeHa Touyexk P
H K B 3atom caygae —n — arcsin 0,3
" arcsin 0,3 cooTBeTCTBeHHO. 3GHAYMHT, \\
pellieHAe HepaBeHCTBa MMeeT BH] 'y=0,31/pP )%5

—n — arcsin 0,3 + 2k < ¢t <
< arcsin 0,3 + 2nk, ke Z. <W

Qo
RY

Bruime 6bLIH IOTy4YeHEI ABe (hop- N
MyJbl IJi pelleHHs ypaBHEHUA N d
sint = g:

t = arcsina + 21;k;
t = — arcsin a + 2rk. Puc. 109
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Nx M0xXHO 00beANHUTE OfHOM dhopmyioii. IlepenniieMm 3TH (OPMYJIBI
cJeAyIoIUM 00pa3oMm:

= arcsina + =« - 2k,
t = —arcsina + n(2k + 1).

3aMeuaeM, UTO €CJIH Iiepej arcsin a CTOMT 3HAK +, TO y UHCJA T
MHOYKHTEJIEM ABJAETCA UeTHOe YHCJO 2k (CM. IEePBYIO CTPOKY); €CJH
JKe mepejn arcsin a CTOUT 3HaK —, TO Y UMCJIa T MHOYKHMTEJIEM ABJIAETCA
HedeTHoe 4ucjo 2k + 1 (cM. BTOPYIO CTPOKY). ITO HabJIOJeHUE

MMO3BOJIAET 3alHMCATh 00myiI0 OpMYyJy AJS pemieHUs YpPaBHEHHA
sint =a:

t =(—1)"arcsin a + ®n, n € Z.

ITouemy ata dopmysna odmaa? CmorpuTre: npu uetHoMm n (n = 2k)
M3 Hee MOJIYUaeTcsa NnepBas M3 HalMCaHHBIX BeIe (popMyJ, a IpH He-
yeTHOM 1 (n = 2k + 1) — BTOpas M3 HAOMCAHHEIX Bhime GopMy.JI.

C nmoMompi0 DOJIYy4EeHHOH o00mieir GpopMyJibl MOXKHO ITO-APYrOMY
3aIlMCaTh pelleHHs ypaBHeHHMH m3 npumepa 2. Tak, Aja ypaBHeHHUA

V3

sint = —5 TOJIydaeM: t=(-1)" % + nn. [{nsa ypaBHeHHud Sin ¢t = —@

T
noay4gaem: t = (—1)° (--3-) + 7tn. 9TO BHIPA)KEHME MOXKHO 3amMcaThb

MHAaue, BBHIMOJHHUB CJEAYIOIie Mpeodpa3oBaHUA:

1r(-5) = cven § = s

B urore nosydaem: t = (—1)"“% + nn.
IIns paccMOTpPeHHOro B IIpuMmepe 2B ypaBHeHUA sint = % OTBeT

.2
MOXKHO 3anMcaTth Tak: t = (—1)"arcsin = + mn.

Baxuaoe 3aMeuanue. Atak, Mbl mony4Yujan GopMyJibl KOpHEH AJA
ypaBHeHHU# cos t = a U sin t = a: cooTBeTCTBEeHHO ¢ = tarccosa + 2nn, n € Z;
t = (—1)"arcsina + nn, n € Z (rge |a| < 1). IlepemernAyI0 ME nOKa 0003HaYa-
Ju OykBou ¢ AjA ympoOCTBa UHNTATeNdA, IOJUEPKUBAA TEM CaAMbLIM, YTO BCA HH-
dopmanua nmosyudeHa ¢ IIOMOIIbIO UHMCJIOBOM OKpYy»KHOCTH. HO Korpa mmeercsa
roTroBad GopMyJa, IepeMeHHaaA MOXeT OBITL O603HaueHa 060 OykK-
BOM, B TOM uucje Oojiee TpAAMIHMOHHOM AJA ypaBHeHMHM OykBoM x. Taxk MBI
yamie Bcero u 6yaeM moctynaTh B JajJibHeHMINEeM IPH PelleHHMH TPHUIOHO-
MEeTPHUYECKMX ypaBHEHUMH.
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§ 17. ApDKmaHzeHC U APKKOMAH2eHC.
PewleHue ypasHeHUull tg x=a, ctg x=a

Paccmorpum ypaBHeHHe tg x = 2.

I'pabuxku bysHKmuili y = tg x u y = 2 uMeloT 6ECKOHEYHO MHOI0
0OIMX TOYEK, aOCIMCCHI BCEX 3THX TOUEK HMEIOT BUA X = X; + Tk, rae
x; — abcmucca TOYKHM nepeceyeHus OPAMON y = 2 ¢ I'JIaBHOH BETBLIO
raarescoupl (puc. 110). IIna uucia x, MaTeMaTHKH BBeJH 00DO3HA-
yenune arctg 2 (umraerca: apkmanzeHc 08yx). Bce KOpHU ypaBHEHHA
tg x = 2 MOKHO onmcarb ¢opmyioit x = arctg 2 + nk.

Yto ke Taxoe arctg 2? ITO uMCJIO, TAHI'E€HC KOTOPOro paBeH 2 M

KOTOpOe NPHHAJJIEKHUT HHTEPBATY (—125; %) .

PaccmoTpuM Tenephs ypaBHeHHe tg x = —2.

I'padbuxku dyHkouil y = tg x 1 y = —2 umMel0T OECKOHEYHO MHOTIO
oOIMX TOUEeK, aOCIIMCCHI BCeX 3THX TOUEK HMMEIOT BHI X = X, + Tk,
rae x; — abcmucca TOYKH NepeceyeHUsA OPAMOM y = —2 C rjIaBHOH
BEeTBbIO TaHreHcomanwl. Ilana umcia x, MaTeMaTHMKH BBeJH 00O3Haue-
Hue arctg (—2). Bce KoOpHH ypaBHEHHS MOXKHO onucaTh (GopMyJoH
x = arctg (—2) + nk.

Yro ke Taxkoe arctg (—2)? ITo 4mncJg0, TAaHreHC KOTOPOro paBeH —2

T, T
U KOTOpO€ NMPUHAAJIEKHUT HHTEPBAIY (_E’ -2-). O6paTuTe BHHUMaHHeE

Ha TO, 4TO X; = —Xx; (puc. 110). Iro 3nauuT, uaro arctg (—2) = —arctg 2.

113 1] s,
y=1tgx
Jpun 1 1
2
I | I
I ! I
L] % ! .
! o : o 2! i T x
! | !
1 i 1
y=—2 -2
[ | |

Puc. 110
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ChopmyaupyeM ompefejieHHue apKTAHI'eHCa B 00IIeM BHJE.

OnpedeneHue 1. arctg a (apKkTaHTreHC a) — 3TO TAKOE UUCJIO

n, T
U3 NHTEpBaJa ("59 5), TAHI'éHC KOTOpOro paB€H a.

Hrak,
tg x = a,
arctga=x & RPN 3
2 2

Tenmepp MBI B COCTOAHHHU CAEJATh OOmMMiI BBIBOA O PEIIEHHUH
ypaBHeHHudA tg x = a: ypaénenue tg x = a umeem pewenusn

x=arciga + nk, k € Z.

Beimme MeI OTMETHJIH, UTO arctg (—2) = —arctg 2. Boobme aasa Jio-
0oro 3HadYeHHsaA a cnpaBeaauBa ¢GopmyJa

arctg (—a) = —arctg a.

IIpumep 1. BeruucanTe:

a) arctg 1; 0) arctg (_‘/; ); B) arctg O.

Pemenue. a) Ilycts arctg 1 =x. Torga tgx=1unx¢ (—

noja

.
’2.

).I/I'ralc,arctg1= T

_X T _ R |-Z. T
3HAUHT, X = 4,IIOCROJII:RYtg' 1 =1mn 1 E( 5 1

noja

6) Ilycte arctg (_g) =x. Torga tg x = ——‘/35 U XE (—%; %) . 3Ha-
qYUT, X = —% s IIOCKOJIBKY tg (—%) = ——‘/3§ —% € (—%; %) Hraxk,

J3)__=n
arctg (_? =~% -
MoxHO OBLIO paccy:XaaTh U IO-IPYIOMY:

arctg (_g) = —arctg —‘/3§ = -

I
6 ®
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§ 16. ApKCUHYC. PewieHue ypaBsHeHusn sin t=a

Paccmorpum ypaBHeHMeE sin ¢ = % . C moOMOIIIbI0O YHCJIOBOM OKPYK-
HocTH (puc. 104) nmonyyaem:
t=t1+21tk, t=t2+21tk,

roge t;, — pauHa ayru AM, a t, — pauHa ayru AP. IIocKoJabKy
AP = AC - PC, AC =&, a PC = AM, nony4daeMm, 4TO i, = T — t;.
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.2 "
MateMaTHKH BBeJIH AJIA 4HCJa t, CHMBOJI arcsin _5' y KOTOPBIN UH-

TaeTCA apKcurnyc 0syx namoix. C ero moMompio BCe KOPHH YpaBHEHUSA

sint = % MOKHO OIIMCaTh AByMsA (HopMyJIaMU:
. 2
= arcsin g + 271k,
. 2
t =n — arcsin g + 2nk.
1 .2
TO JKe TaKoe arcsin g ? 9to unucao (mnmHa ayru AM), cuHYC

KOTOPOro paBeH % 1 KOTOpPOEe NMPHUHAJIEIKHUT OTPE3KY [O; g] .

oY Do

Teneps paccMoTpuM ypaBHeHMe sint = —% . C IOMOIbIO UMCJIO-

BOH OKpy:kHOCTH (puc. 105) monyuaem:
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t=t1+21tk, t=t2+21tk,
rre t, — npaunHa ayru LA, B3siTaa cO 3HAKOM MHHYC, {, — AJHHA AYI'HA

AK in| -2
. MateMaTuK¥ 0603HAYHIN YHUCJIO £; CHMBOJIOM arcsin ~& | 1 cpasy

o0paTuay BHMMaHMe HA ABA OOCTOATEJLCTBA.




image4.png
YA 7
A A 1 —a, Py arcsin @,——
/ 2 N arcsin 2 /
5 1\ 5
| E: A >
0 ] | 0 I
"2 4 aresin (_ 2 a, arcsin a,
N ° A 5 A A
N 7 N
Puc. 106 Puc. 107

IlepBoe: nyru AM u AL (cm. puc. 104 u 105) paBHH 10 AJIHHE K
NPOTHBOMOJIOMKHEI N0 HAIIpaBJieHWI0. 3HAUHUT,

arcsin (—%) = —aresin —g— (puc. 106).

Bropoe:
AK=AC+CK=AC+ LA =
= AC — AL = it — arcsin (—%)
3HAUHT, U B 9TOM CJIyuae IIOJIydaeTCA, uTo i, = 1« — ;. ITO Haer

: 2
BO3MOXHOCTE 3allCATh BCe pellleHNUA YPaBHEHUA Sin f = —3 cjieaylo-

IDUM 0Opa3om:

t = arcsin (-%) + 2nk, t =m — arcsin (—%) + 2rnk.

. 2
YTo Ke TaKkoe arcsin (-g ? 9To0 — UYHCJI0, CHHYC KOTOPOro paBeH

—§ U KOTOpOe IPUHAJJIEIKUT OTPE3KY [—%; O] .
ChopmysupyeM omnpenesieHHe apKCHHYca B 00IeM BHJE.

OnpedeneHue. Ecau |a] < 1, To arcsin a (apkcunyc a) — 310

.
TaKoOoe YHCJIO U3 OTPEe3Ka I:_E’ E] y CHHYC KOTOPOro paB€H a

(puc. 107).
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Hraxk,

ecm |a| < 1, ToO

sint = a,
arcsina =t &
-g<t<g.

Tenepr MBI B COCTOAHMH CJejaTh OOmiuili BHIBOA O PeIieHHU
ypaBHeHUda sin t = a:

Ecau |a| € 1, mo ypaenenue sint = a umeem dée cepuu
peutenHul:

t=arcsina + 2nk, t=n — arcsina + 2rnk; K€ Z.

IIpaBna, B Tpex ciaydyaAX IPeANOYHTAIOT IOJb30BATHLCA He IOJY-
yeHHOU o0mieit dopmyoit, a 60Jjiee MIPOCTHIMH COOTHOINIEHHUSAMMH:

ecau sint =0, To t = nk;
ecau sint=1,T0t = % + 27tk;

ecau sint=-1, 710t = —% + 2nk.

IIpumep 1. Beruncaute:

a) arcsin 1 ; B) arcsin 0;

0) arcsin ( _%); r) arcsin 1.

Pemenmue. a) IIyeTs arcsin % =t. Torgasint = % nte [-%; %] .
3Hauur, t = % , TIOCKOJIBKY sin % = % 171 % € [-%: 125] Nrak,
arcsin —é— = % .

6) Ilycts arcsin (_%) = t. Torma sint = — V2 nte [-125; 125] .

SHauur, t = —% , IOCKOJIBKY Sin (—%) = —‘/—E- u-=> e I:—%: 129] . Araxk,

, V2Y__=
arcsin (——2— = 4.
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YA B) IIycte arcsin O = ¢t. Torna
P sint = Onte[zz] 3Ha-
4 Y :
/ N\ . qurT, ¢ =0, MoCKOIBKY sin 0 =0 u
a arcsin a
% | O¢ [—%: %] . Araxk, arcsin 0 = 0.
O x ,
~a arcsin (—a) r) Ilycts arcsin 1 = t. Toraa
\\\ /// sint=1ntc [ 9’ 2] 3HauuT,
t = % , IIOCKOJIBKY Sin 125 =1mn

Nlr-l

)

HNrak, arcsin 1 =

n _I.
Puc. 108 9 € [ ok
T
5 - <u
Brllize MBI OTMETHJIN, YTO
(o2 _ s 2
arcsin | —¢ | = —arcsin ¢ .

Boobime gisa nwoboro a € [—1; 1] cipaBegyinBa dopmyia (puc. 108):

arcsin (—a) = —arcsin a.

IIpumep 2. Peminth ypaBHeHHeE:

. _ 43, 2
a)s1nt—T, B)s1nt—7,
6)s1nt——@; r)sint=i2—§.

Pemenue. a) CocraBuM (opMyJikl pemnieHMIt:

V3 V3

t = arcsin 5 + 2nk; t =7 — arcsin 5 + 27k.

Brluncanm 3HaueHHe apKCHHYyCA:

J3 _ =

arcsin T = "73".

IlogcraBuM HalifeHHOe 3HauYeHUe B POPMYJIEI PeIleHUIA:

'=%+2nk; t=2—§t+2nk.




