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1. Micnonb3oBaHUA CBOUCTB (PYHKLUUN, BXOOALLMX B YpaBHEHUS:
a) metog obpalleHnsa K MOHOTOHHOCTU OYHKLUN,

6) meToq ncnonb3oBaHMe CBOMUCTBA OrpaHNYEHHOCTH
doyHKUMN.

2. MeTon obpalleHuns K yCcnoButo paBeHCcTBa 0bpaTHbIX
TPUrTOHOMETPUYECKNX DYHKLMIA:

a) OQHOMMEHHbIX.
6) pasHOMMEHHbIX.

3. MeTon 3aMeHbl NepeMeHHOMN.
a) cBeaeHne K O4HOPOOHOMY.

6) cBegeHune K anrebpandeckomMy ¢ NPUMEHEHNEM Pa3NUYHbIX
npeobpas3oBaHNN.

Ha
coaep)XXaHue




1) Uciostb30BaHMe CBOMCTB MOHOTOHHOCTH ¥l OTPAHUYE€HHOCTH
OOpaTHBIX TPUTOHOMETPUYECKUX PYHKIIHIA

Pelienrie HEKOTOPBIX YPaBHEHUUN U HEPABEHCTB, COAEPXKALIUX
oOpaTHbIe TPUTOHOMETpUYeCKUe PYHKIINH, OCHOBBIBAIOTCS
VMCK/TIOYUTETFHO Ha TAKUX CBOMCTBAX 3THUX PYHKIIUH, KaK
MOHOTOHHOCTbH YU OTPAaHUYE€HHOCTb. [Ipr 3TOM Mcnonb3yroTes
C/1eAyIoLYie TEOPEMBL.

TEOPEMA 1. Eciu ynkius y= f(x) MmoHOTOHHA, TO ypaBHeHUe f(x)=
c(c= cont) numeem He 60Jiee OTHOIO PELIeHUS.

TEOPEMA 2. Eciu dynkius y= f(x) MOHOTOHHO BOo3pacTaer, a
byHKIIMS Y= g(X) MOHOTOHHO yOBIBaeT, TO ypaBHeHHe f(x)= g(x) umeeT
He O0Jiee OTHOTO pellleHUs.

TEOPEMA 3. Ecin mftk)=c= mgix (c= const), To Ha
MHO)XeCTBe X ypaBHeHHe f(x)= g(X) paBHOCHIIEHO CUCTEME

f(x)=c,
g(x)=c.

)



2arcsin 2x = 3arccos X.

PeweHnue. PyHKIIMA y = 2arcsin 2X
SIBJIIETCS MOHOTOHHO BO3pacTarollemn, a
PYHKIIMSA Y = 3arccos X - MOHOTOHHO
yObIBaroleii. Yucno x= 0,5 siBsieTcs,
OYE€BUIHO, KOPHEM JJAaHKOTrO ypaBHeHuUs. B
CUJIy TeOPEeMBI 2 3TOT KOPEHb -

e ITMHCTBEHHBbIU.

Omeem: {0,5}.




. T
arctg\/x2 + X +arcsm\/x2 +x+1 :5

PeweHue. Ilyctp X hX= ﬁ“oma ypaBHEHMe IIPUMET BU/,

arctg+/t + arcsin/t —CDYHKU,I/II/I i \/'? z=At+1

Y= arctg ZUu y—arcsm Z HBJIHIOTCH MOHOTOHHO BO3pPdCTAOLINMH.

[MosTomy pyHKIMA v — arctg«[ t + arcsin/t +7RKOKE

SIB/ISIETCSI MOHOTOHHO BO3pacTawllei. B crumy TeopeMsl 1 ypaBHeHHe

MeeT He 6mg@qu@@gﬁmw¢q t—="0 asnsercs
KOPHEM 3TOro ypaBHeHUs. [loaTomy <=2

X2+X:O [ x:O

x=-1.
Omeem: {-1; o}.

(= )



= arccos X + arccos x/2 W)(:SSZTC/

Pewenue. JleBast 4aCcTh HEPpaAaBE€HCTBA IMTPpE€ACTaBJISIET co00

1 1
MOHOTOHHO YOBIBAIOIIYIO HA OTpe3Ke  [——=;—=]

\/J V3
byrKmIO  fix) = arecos X +arccos X2 +arccos x+3 .

YpaBHeHue f(x)= s B CHUJTy TeOpPeMBI 1 UMeeT He 6ojiee OJJHOTO

1
KOpHs. O4eBUAHO, YTO X = 5 KOPEHb 3TOr0 YPaBHEHU S
[loaTomy pellleHreM HEPAaBEHCTBA  f(x) = iﬁ[BJIHETCH

OTPe30K [l. =

=

Omeem: [

-

L
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- arcsin (x (x +y)) + aI‘CSiW

Pewenue. ITockonbKy arcsin t =~ = T u |t| 11O MEBas

YacTh ypaBHeHUs He mpeBocxoaut L.t _g

3HaK paBEeHCTBA BO3MOXXEH, JIUIIIb ecTi K%l)}(;:goe cjlaraemMoe JieBoi
yacTH paBHO * . TakuM 06pa3oM, ypaBHeHHe PaBHOCHIBHO

cucremMe: =

arcsin(x(x +y)) = )ZEX+Y)=1
yhope

arcsin(y(x +y)) = g

Pemienue nocnegHen cCMCcTeMbl He TIpeACTaBsIeT TPYAA.

=




2a)ypaBHEHUs U HEPABEHCTBA, ICBasi W HPABas YaCcTU
KOTOPBIX ABJISTIOTCSA OJHOUMEHHBIMH OOPAaTHBIMHU
TPUTOHOMETPUYECKUMH (PYHKITUSIMU.

Pernenuie ypaBHeHUWiT 1 HEPABEHCTB, JieBasi M ITPaBasi YaCTH
KOTOPBIX MTPeJICTaB/ISIOT COO0M OJJHOUMEHHBIE 0OpaTHbIE
TPUTOHOMeTPUYeCKre QYHKIIUU PA3TUYHBIX aPTYMEHTOB,
OCHOBBIBAIOTCSI, TIPEXE BCETO, HA TAKOM CBOMCTBE 3THUX PYHKIIUH, KaK
MOHOTOHHOCThL. HamoMHmM, 4T0 PyHKIIMHU y= arcsin t 1 y= arctg t
MOHOTOHHO BOBO3PaCTaloOT, a PYHKIIUM Y= arccos t u y= arcctg t
MOHOTOHHO YOBIBAIOT Ha CBOMX 00/1acTsIX onpeneneHus. [loaTomy
CIIpaBeTUBBI C/IEAYIOIIe PABHOCHUIbHBIE TI€PEXO/IbI:

f(x) = g(x), f(x) = g(x),
=
f(x)| <1 g(x)| <1;

(f(x) < g(x)

1.a) arcsin f(x) = arcsin g(x) <

0) arcsin f(x) < arcsin g(x) < ¢ fi(x) = -1
gx) =1.

)



—

=
2.a) arccos f(x) = arccos g(x) < {’I;f(i))’—gi(X), = {gzz)’—ggl(X),
f(x) > g(x),
0) arccos f(x) < arccos g(x) & < g(x) = -1,
f(x)<1.

3.a)arctg f(x) = arctg g(x) <= {(x) = g(x);
0) arctg f(x) < arctg g(x) < f(x) < g(x).
4.a) arcctg f(x) = arcctg g(x) <<= {(x) = g(x);
0) arcctg f(x) < arcctg g(x) < f(x) < g(x).

=




20) YpaBHEeHH U HEPABEHCTB, JIeBas U IMMPaBas YaCTH KOTOPBIX
SIBJIAIOTCS Pa3HOMMEHHBIMHU OOPaTHBIMU
TPUTOHOMETPUYECKUMU PYHKIHSIMHU.

[Ipu pemreHry ypaBHeHU M HEPAaBEHCTB, JieBasi U paBas 4acTU
KOTOPBIX SIB/ISTFOTCSI PA3HOMMEHHBIMU OOPATHBIMU
TPUTOHOMETPUYECKUMHU QPYHKIIUSIMU, TTOTH3YIOTCS N3BECTHBIMHU
TPUTOHOMETPUYECKUMU TOXJeCcTBaMHU. [[pu penreHnn MHOTHX
ypaBHEHUH TAaKOTO pojia ObIBAET 1ie/1ecO00Pa3HO He 0OCYKIATh
BOIIPOC O PABHOCHJIBHOCTH MTPeoOpa30BaHMii, a CPa3y MepPeXoaUTh K
ypaBHEHUIO-C/IeICTBUIO U TIOCJIE €T0 PellleHus Ie1aTh He0OXOAUMYIO
poBepKy. PaccyxzeHust 3mech MOTYT ObITh TPUMEPHO C/IeIYIOIMMHU.
[TycTs TpebyeTcst pelinTh YypaBHEHUE

arcsin f(x)= arccos g(x). [Ipeamnosoxum, 4To Xo —pelieHrue 3TOTo
ypaBHenust. O603HaumM arcsin f(xo)= arccos g(xo) uepes QL

Torna sin o, = f(x, ), cos o = g(x, ), otkyna £ (x,) + g” (x, )=

Utak, arcsin f(x) = arccos g(x) = > (x) + g (x) = 1.

)



Paccy:kas aHaJIOTUHYHO, MOKHO TTOJTYYUTh

CJIE IYIOIIHE TIEPEXO/IBI :
arctg f(x) = arcctg g(x) = f(x) g(x) =1

arcsin f(x) = arcctg g(x) = f* (x) = — :
g (x)+1
. = .
arctg 1(x) = arccos g(x) = YRS 22 (x)
arcsin f(x) = arctg g(x) = £°(x) = f “(x)
g (x)+1
arccos f(x) = arcctg g(x) = f2 (x) = § (%)
g (x)+1

(= )



__— PemnTe ypaBHEHHE

V3x+2 2

arcsin = arctg
2 x+1
Pemenue :
arcsin 3x+2=arctg L:>3x+2: 1 3 £t 2 =0
2 x+1 4 1 2
+ e
x+1
_x 1
& |7 3’KopeHs x =2 SBISCTCS MOCTOPOHHUM
x=-2.




elIuTe ypaABHEHHE,

arctg(2sinx) = arcctg(cosx)

Pewmienne :
arctg(2sinx) = arctg(cosx) = 2sinxcosx =1 & sin2x =1 <

vis
xX=—+2nnne”Z,
T 4
<:>Z+7m,neZc>

x=%7r+27rk,keZ.

5
Kopuu Bunma v = Zﬂ + 27k, k € Z ABAAIOTCS MOCTOPOHHUMH.

ﬁ’l‘,BeT:{§+2 neZ}

= N



Pe €pPaBeHCTBO : —

= S 3x+1

arcsin < arccos

e 3x+1
—arccos

Pemenne. PaccmoTpum QpyHKIMIO f(x) = arcsin

U pelUM HepaBeHCTBO f (x) < 0 MOTOJOM MHTEPBAJIOB.

1) Hatiném D( f). JI11st 5TOT0 peIum CUCTEMY

== >
3 > = 4 & 2 x<—.
Szt —2<x<— 3
<1 B

=
2)Hatiném nynm f{ ¥. JlJisg 5TOro peinumM ypaBHEH He

. x+2 3x+1_ (x+2Y  (3x+1Y ;
arcsin = ar cos = 5 2k CER e e

S
= { 5 Kopenb x = -2 4BIseTCs MOCTOPOHHUM.
x=-2.

O1Ber: X =1

- SN
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Pemure ypaBHeHue ¢ mapaMeTpom a.

arctg(x—2a)=arctg(2x—a).

Pemenue. /lanHoe ypaBHeHNe NaBHOCWILHO CHCTEMe
(x-2a)2x-a)=1 _ {2;8 SR i)

{x—2a>0 S

["paduKOM KBaZpaTHOTO TpéxwieHa f (x) = 2x” — Sax +2a’ —1 gBugercsd napaboa,
BETBU KOTOPOU HalrpaBiieHbl BBepX. [lockonbky f(2a) = —1 < 0, To 11pu 11000M @
ypaBHeHHE f(x) = 0 ©UMeeT POBHO 2 KOPHS, MEXKTYKOTOPBIMH U 3aKIIFOUEHO YHCTIO 2 d

[TosTOMY TOIBKO COIBIIMNA KOPEHD f(X) YIOBICTBOPSIET YCIOBHIO X > 24.

S5a ++9a* +8
- :
Sa++/9a*>+8

4

OTO KOPEHb X =

OrtBer : Ipu THOOOM @ X =

=



= —~ \//
==
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HexoTopbie ypaBHEeHUST U HEPABEHCTBA, COIepIKalIre
oOpaTHbIe TPUTOHOMETpUYecKre GyHKIIMH, MOXXHO CBECTH K
anreGpanyecKuM, CieslaB COOTBETCTBYIOILYIO 3aMeHY ITepeMeHHOM.
[Tpu 3TOM CrlefyeT MOMHUTD O €CTECTBEHHBIX OTPAHUYEHHUSX Ha
BBOJMMYIO TIepeMEeHHYI0, CBSI3aHHBIX C OTPAHUYE€HHOCTHIO
O0OpaTHBIX TPUTOHOMETPUYECKUX PYHKITUH.




__—3aMeHA NePEeMEHHO.

Peivte ypaBHeHue.

12arctg? g =7 [37: + Sarctg gj

% T T
Pemrenne. O603Ha9MM arctg > qepes £, — = <t<—.

Z

ITocae mpeoOpazoBaHuii MOIYIUM YPAaBHCHUC
=3

[=—T
128 —57t—-37° =0 <

T T T
[Tockompky = <t< E,TO = —

OTKYJa arctg% = 3o x=-23.

3 .
OtsBer: {-2\/3 } :

=




Pemiute HEpaBeHCTBO.

arccos’ x —3arccos x +2 > 2
Pemrenue.llycte arccos x=¢ 0 <7<z
=2

Tormat* -3t+2 >0 & { [Tockombky 0 <?¢ <7,

1 <1.

2<t<nm 2<arccosx <
TO OTKYyJ1a
0<t<1, 0 <arccosx <1

OtBer :[-1;co0s2] U [cos1;1].

=

|

-1<x<cos2
cosl <x<1.



Pemnre ypaBHeHue.

71_2

arcsin x arccos x = ﬁ

Pemenne. JlaHHOE ypaBHCHHUE PABHOCUIBLHO CJICIYHOIICMY
2
: T : T = : 5
arcsin x(z — arcsin xJ = E S l18arcsin” x —9rarcsmx+7° =0.

. n
Ilycts arcsinx =1, |f|< = Torma 181> —-9nt +7° =0 <

arcsin x =

arcsin x =

N R WA

MeTtoabl
peweHus




36) YpaBHeHHs M HEPaBEHCTBAa, CBOAUMBIE K a/irfeOpanveCcKuM U
TPUTOHOMETPUYECKUM YPaBHEHHMSIM U HEPABEHCTBAM.

MeTtoabl
peweHus



" arccos(3x —4) = 2arcte(5 — 3x)
Pemenue. 1Iycth arctg(5 —3x) = a. Torna tga =5 —3x, arccos(3x—4) = 2a,

tga=5-—3x
dax2m-oB8pasa,

cos 2a =3x—4.
CJI0KMB YpaBHEHHS 3TOH CUCTEMBI, IOJIYUAM TPUTOHOMETPHUECKOE YPaBHEHHUE
sing =0

tgat +cos2a =1< fgo = 2sin"a < | |
sin 2¢ =1.

[TockonbKy 2a=arccos(3x-4), a 0 < arccost < 7w, TO Dlézxzoﬂ%nocneﬂﬂﬂﬂ

5
3x-4=cos0 = 5
T
cucTeMa naért sHaucHud =0 u a=—. Torna P
4 3x-4=cos— 4
2 X = g

Oba >THX KOPHS VIOBJICTBOPSIIOT HCXOTHOMY YPaBHEHHIO.

ormer {4:3]
(= SN
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/
Pemenne. PaccMorpum gyHKIHIO {(X) = arcsin2x + arccos(6X - 2) - % TT

U peIuM HepaBeHCTBO f(X) < 0 MeTOI0M MHTEPBAJIOB.

1) Hatiném D(f). JImsg aToro peimum CUCTEMY

I I
1<ox<l = I
e S —< XL —.
1<6x-2<1 1 "6 2
2

2) Haiiném mymm £(x). JL1d 5TOro peruM ypaBHEHNE

1
—<XxX <
L6

arcsinZx + arccos(6x -2) < g n llycth arcsin2x = a, arccos(6x -2) =f3

Torpa sina =2x, cosp=6x-2,a+p = gn. [ToaTomMy 3sina -cosf3 = 2,

p=—n-a

(= )




IOJIa 3sina-cos(%7t — aj = 3sina+7003a—zsma =y

Ssina + «/gcosa == \/gcosa =4 —5sin < 3cos ‘o =16 — 40sinao +

+25sin*o < 3(1 —sin’a) = 16 — 40sino + 25sin *a <>

sSIo = —
s 123
sing, = —
: 14
1 1 13 13

ITockombKy X = —sInoi TT X = — WM X = —. KopeHb X = — SSBIIETC
2 4 28 28
TIOCTOPOHHU M.

3) PentM HepaBeHCTB 0 f(X) < 0 METOJIOM HHTEPBAJIOB . [f [é) e (%) = 0].

Omeem [l,l}
4°2

=

MeToabl
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