Pexomenpanyy no BEIIOJIHEHUIO HHAUBUAYAJIbHOT'O 3alaHUsA

Jlist Toro 4toObl YCHEIIHO BBINOJIHUTH 33JaHHE, HEOOXOIMMO, B NEPBYIO OYEPE.b,
OTBETUTH (KeJIaTeNIbHO MUCHbMEHHO!) Ha CIEAYIOIIUE BOIPOCHI:
1) Yto Ha3BIBAIOT PEIICHUEM yPaBHCHHUS?
2) Uro Ha3bIBAaIOT 00JACTHIO ONPEICIICHNS I MHOXKECTBOM 3HauUeHUH QyHKINU?
3) UTto Ha3BIBAIOT 00JIACTHIO JIOMYCTUMBIX 3HAYCHUN YpaBHEHUSI?
4) Kakwue CyIIecTBYIOT METO/Ibl PEIICHUS] TPUTOHOMETPUYECKUX YPaBHEHU?

Kpome TtOro, HeoOXoAMMO 3HATH OMNpPEAEIEHUS TPUTOHOMETPUUYECKUX TEPMHUHOB,
(opMyIIbl, CBSI3bIBAIOLIME MEXKIY COOOM pa3iandHble TPUTOHOMETPpUUYECKHUE (QYHKIUH, & TAKXKE
CBOWCTBA TPUTOHOMETPHUECKUX (PYHKIUH.

I[J'I?I OTBCTOB HAa 3TU BONPOCHI MOKHO HCIIOJBb30BAaTh KOHCIICKT HWIJIH y‘ICGHPIK HpI/I
PCUICHNHA ypaBHeHI/Iﬁ I‘pa(bI/I"IeCKI/I, MO>XHO HCIIOJIB30BaThb KaK MOJICIb «HUCN1064A4

OKDYHCHOCMbBY, TAK U MOJIETb «2paghux mpuecoHoMempuyeckou QyHKyuu».

CylecTBEHHYIO MOMOILb B BBITIOJIHEHUH 33/IaHUSI MOTYT OKa3aTh MPUBEACHHBIC HUKE
pemienue Bapuanta NeO u kpaTKuil TEOpETUUECKUIT KOHCIIEKT.

TpeOoBaHus K BHIMOIHEHUIO HHANBUIYAIBHOTO 3aJaHUS

=

Howmep BapuanTa cooTBeTCTBYeT BamieMy HOMepy B KIIaCCHOM >KypHaJie.
PaGota nomxHa ObITh cllaHa He MO3/1Hee TpeX Hejleldb C MOMEHTA BhIJAuH.
3. 3amaHus JAODKHBI OBITh BBINOJHEHBl TOJPSA, O(QOpMIIEHBI pa30opyuBO U
aKKypaTHO.
4.  BbIlONIHEHUE 33JJaHUN JOJKHO COMPOBOXKAATHCS KOMMEHTapUsIMU (TIOSICHEHUSIMU
JEUCTBUM, CCHIITKAMH Ha (POPMYJIBI U T.1.).
Hanuune orBeTa 06s13aTeIBHHO.
Br16op MeToa pernieHus — mpon3BOIbHBIN.
7. Ecnu BbIOpaH rpapuyeckuil METOJ PEIICHUS, YEePTEK TOJIKEH OBITh BBIIIOJIHEH
TOYHO.
8. Pabora nmomkHa OBITH BHITIOJIHECHA CAMOCTOSAATEIbHO — OIICHKH OYJIeT BBICTABJICHBI
TOJIBKO TTOCJIE 3aIIUTHI BHITIOJIHEHHON paOOTHI.

N

o u

3aoanue MoAHCHO 8bINOIHUMb KAK 8 OMOENIbHOU Mempaou, max U Ha CKPenJIeHHbIX TUCMAX.

Hpoueﬂypa 3aIIUTHI BBITIOJTHCHHOTO HHAUBUAYAJIIBHOT'O 3aJaHUA

3ammTa  BBIMOJIHEHHOW paOOThl MPOBOAWTCS B  YCTHOW, NHCHMEHHOW WIH
KOMOMHUPOBaHHOW (popme (10 yCMOTpeHHIo mpenoaaBaTens). B mporecce 3amuTsl TpedyeTcs
pElINTh ypaBHEHHUS, aHAJOTUYHbIC BBIMOJIHEHHBIM 0€3 Omopbl Ha TEKCT U, MpH
HEOOXOAMMOCTH, OTBETUTH HA PsI/I TCOPETUUECKUX BOIIPOCOB.

OHeHKa 3a pa60Ty BBICTABJISICTCA € YYCTOM HMCIIOJIHCHHA BCCX BLIIIC IICPCUYMUCIICHHBIX
Tpe60BaHHﬁ, IMOJIHOTBI IPUBCACHHBIX OTBCTOB U dKKYPATHOCTH BBIIIOJIHCHUA 3aJaHuM.

Ycenexoe 6 svinonnenuu 3a0anus!



Bapuant Nel Bapuant Ne 2
1 cos3x+1=0 1 2cos*x=1
2 ZCos(x—Z)—\@:O 2 3sin5x—2=0
3 sin3x=2 3 ctgdx=5
4 sin3x=1 4 tg(5x+£)=3
2 3

2sin? x =3cosx

sin22x+2=3sin2x

1+SINX-COSX=SIiNnX+COSX

SIN XCOX—1=CcosS X —sin X

(1—sinx)tgx=0

2sinXcosx+5co0s? x=4

2COSX+C0S2 X=2—Sin? x

sin4 x+cos* x=sin2x—0,5

sin2 x+1=-2sinx

Sin 3X+SIiN X+ 2Cc0S X =Sin 2x+Zcos2 X

10

tgx-Ctgx =Ccos X

10

tgx+g2x =tg3x




Bapuant Ne3 Bapunant Ne 4

1 sinxz—*/E 1 cost—lzo
2 2 2
2 COS 2X __1 2 Cos3X _g
2 tgx
; sin(2x—-15)= L. 3 sindx =1
V2

4 tg23x =—3 4 tgx-cos2x=0

J25sin2x+cosx=0

2sin2 x+5sinx—3=0

sin2x-cos4x-tgx=0

5sin 2 X —3sin XCOSX—2€0s2 X =0

7 tg5x—tg3x=0 7 C0S2X+C€0s% Xx=0
tgx-sin3x _ .
8 =———=0 8 Sin7x—cos4x =sinx
tg2x

3sin? x—5sinXcosx+8cos* =2

sin4x+cos4x=2

10

tg(Z+x)+tg(F—4)=2
9(4 ) 9(4 )

10

6C0s2 X+5sinx—4=0




BapuanT Neb Bapunant Ne 6

1 cost=i 1 cost—lzo

J2 2
2 sin2x:1 2 sinzx:§

2 4
3 sin2x+§:0 3 tQZX:O

4 sin X

4 —2tg3x=2 4 8c0s2 x+6sinx—3=0

tgx(3tg?x+1) =0

22c0s? Xx+8sinxcosx=7

sin(2x+30°) +cos(2x+30°) =0

COS2X=5sINnX+3

1-tgx

=Ctg2x
1+tgx

COS2X+Cc0s8Xx—cosbx =1

0052(72[+x)+2003x+2=0

8cos* x=1+c0s4x

CosS3X+sin5x=0

sin23x+co0s?22x=1

10

SIN2X-SIN6X =C0S X - COS3X

10

cos* Xx—co0s? x=0




Bapuant Ne/

Bapuant Ne 8

1 2Cc084x=2 1 c0532X+1:0
, ) 29 ) cos4x—1:O
C0S2X—3c0s4 2x=0 —cos (=)
) ) . 1
3 sinX=sIn10° 3 S|n3x+2:0

sin22x=3sin2x

cosBx-sin3x=;

tg2x _
COS X

0

sin23x+sinx+c0s23x=0

sin2x—2sinx—3=0

tgzx—lzo

3

1+tgx = 2tg?x

8sin?x+6cosx—3=0

2sin 2 x+\@sin 2X=1+4+2C0sX

2 2

COS“ X+3sin“ x+2+4/3sin xcosx =3

4sinX—6c0sx=1

2sin 11x+\@sin 5x+cos5x=0

10

2sinxcosx—2cos? x=0

10

sin2 X+0,5sin 2Xx—2c0s2 X =0




Bapuant Ne9 BapuanT Ne 10
1 1
cos3x+==0 1 COS3X=——_
2 V2
X
cos = 1+cos2x
2 _g 2 =0
COS X COS X
2sin x=~/2 3 2sin 2x =—1
sin X ) ]
—— =0 4 sin 2x-c0s2x—2sin 2x =0
sin 3x
2tg3x =2 5 tg2x =1
sin45—cos4zzl 6 @:O
2 2 2 Sin X
. J3 .
sin 2 X—?S'” 2x =02 X ! cos? x+4sin 2 x = 2sin 2x
20052(x+270°)+33in(x+%) -0 | g sin3x+cos3x =0
sin X-sin 2x-sin 3x =0,25sin 4x 9 | cos®x+sin4 x—3sin 2x+gsin22x:0
COS(3x+45°) +-c0s15°=0 10 | cos? x+c0s2 2X +Cos2 3X+COs2 4x = 2




Bapuant Nell

Bapuant Ne 12

3

1 20052 3X—c0s3x =0 1 C037+1:0
2 sin2x=l 2 sin22x—1:0
2 8
. COS X
3 3c0s2x = 7sin X 3 ——=0
tg2x
4 | 2sin? x—5sinxcosx+3cosZ x=0 | 4 tg2x-cosx=0
5 7tgzx—8tgx=15 S 8sin2 x+6cosx—3=0
6 sin 2 x+cos2 2x+sin23x:L5 6 2C0S2X =7C0SX
7 sin X +sin 3x =sin 5x —sin x 7 4c0s2 X+sin x =1
8 sin Xx—cos2x=0 8 COS2X =5sin x+3
. 7
9 | B5sin2 x+2+/3sin xcosx—cos?x=2 | 9 3|n4X+C054X=§
10 2sin XCOSX—2¢0s2 X =0 10| sin?x+0,5sin 2x—2c0s2 x =0




Bapuant Nel3

Bapuant Ne 14

1 cos? 2X—E=O 1 sin X:_E
2 2
2 sin x(2sin x—+/2) =0 2 cos x = 0,995
3 SNX _o 3 3tgx+1=0
Sin 3X

4 tg(3x+60°) =+/3 4 8ctgx+4=0
5 23in2x+3c032x+23in Xx=0 5 | 2sin2 x—5sin X-COSX—8C0S2 X = —2
6 2tgx —ctgx =1 6 4sin? x—4cosx—1=0
7 2sin 2 x+c0s2 X = 5sin X-COSX 7 J3sin x+cosx=0

: : 1
8 5cosx—sin Xx+5=0 8 sin x-cosx-cos2x=g
9 1+cosx+cos2x=0 9 sin 7X =sin 3x
10 sin5x—sin x=0 10 sin 3x-SiN 9X =sin 5x-sin 7x




Bapuant Nel5

BapuanTt Ne 16

1 25in2 2x—1=0 1 C032X=§
X .
2 cosE—lz 0 2 sindx=-1
3 cos(E - = cos? (1—5) 3 S'_n x_ 0
2 2 sin X

4 sin1,5x+1=0 4 tg(3x+60°) =~/3

X
5 g(c-2)=+3 5 3tg23x =1

2 4
6 cos? x—sin4 x = ﬁ 6 4(1+cosX) = 3c0s > sin2 X

2 2 2

! sin3 x+cos3x=0 7 2(Cos4x—sin4x):1
8 2sin17x++/3cos5x+sin5x=0 | 8 COS X-SiN 7X =Cc0S3X-Sin 5x
9 4sin 4 X +c0sd4x =1+12 COS4 X 9 1+siNX+C0S3X=COSX+COS2X+SIiN2X
10 COS2X—C0S8X+C0s6x =1 10 C0S3X —C0S2X =SIn 3X




Bapuant Nol7

Bapuant Ne 18

1 cos(x+2) _V2 1 c0s X +1=0
6 2 2
2 2Sin(X—%) =1 2 Sin XCos2X +cos xsin 2x =1
3 3tg22x =1 3 tg§+1=0
4 ctg(3x+50°) =125 4 cos? x—2cosx—3=0
5 sin2 x—3sin x+2=0 ° 2sin2 X —sin XCosX = Cos2 X
6 tg2x+ctg2x =2 6 | sinx—sin2x+sin3x—sin 4x=0
7 20052 X = 3sin X 7 C0S2X—C0S6X =0
8 cos? x—cos2 x=0 8 c0s2x—3sin Xx+1=0
9 3sin 2 x—5sin xcosx =0 9 sin2 3x +cos2 2x =1
10 | 8sin2 x-+sin Xxcosx+cos2x=4 |10 4sin4 x =1+5c0s2 X




Bapuant Nel9 BapuanT Ne 20
1 cos3x=—1 1 cos(5x+ %) =+
4~ 2
2 3c0s2 =7 2 sin(z—Zx) =-1
3 6
X
3 smE—lzo 3 4-3tgx =0
. 2 o L
4 sin<(x—30 )+§=0 4 sin2 x—sin x =0
5 tg2x+1=0 5 cos? x =sin2 x—1
COS X +Sin X _ _
6 al —— =Ctgx 6 sin5x-sin 4X =—C0S6X-Cc0S3X
COS X —Sin X
X 1. . 92X ) i .
7 40032§+§sm x+3sm2§=3 7 | sin x+sin 2x+sin 3x+sin 4x=0
8 sin2x+sin22x+sin23x:g 8 tgx + ctg2x = 2ctg4x
.4 . 4 7, 1 ) _
9 Sin ™ X +sin (X+Z):Z 9 | 1+4sin X+CosX+sin 2X+c0s2x =0
10 sin xsin 7x = cos3xsin 5x 10 8sin 2x—3cos2 x =4




Bapuant Ne21

Bapuant Ne 22

sin x(2sin x—/2) =0

20032 3Xx—c0s3x=0

X
Cos—

2 2C0S4x=2 2 2_0
COSX

COS3X
3 =0 3 3tgx+1=0
tgx

4 8c0s2 x+6sin x—3=0 4 8ctgx+4=0

5 25in2 x +3c0s2 X + 2sin x =0 5 Sin Xcos X —1=Cos X —sin X

6 sin3 x+cos3 x=0 6 4(1+cosX) =3COS§Sin2§

7 2(cos4x—sin4x):1 7 cos? X+ 4sin2 x = 2sin 2x

: : 1

8 sin x—cos2x =0 8 sin x-cosx-cos2x=g

9 c0S2X =5sin x+3 9 | 1+sin X+C0S3X = COS X +COS2X +Sin 2X

10 tgx-Ctgx =Ccos X 10 2sin XCOsX —2¢0s2 X =0




Bapuant Ne23 BapuanTt Ne 24
1 M:O 1 2c0s4x =2
COS X
2 ctg4x=5 2 sin x =sin10°
3 3c0sX =7 3 92x_
3 Sin X
X _ .
4 t9§+1=0 4 sin Xxcos X —2sin 2x =0
X 7
5 ctg(3x+50°) =1,25 5 tg (E_Z) =3
6 tg2x+ctg2x =2 6 22¢052 X +8sin Xcosx =7
7 5c0SX—sin X+5=0 7 J3sin x+cosx=0
8 | 2sin11x++/3sin5x+cos5x=0 | 8 sin 7x =sin 3x
T /4
9 tg(z+x)+tg(z—x):2 9 3sin 2 X—5sin xcosx =0
10 4sin% x =1+5c0s2 X 10 tgx+1tg2x =tg3x




BapuanT Ne25 Bapuant Ne 0
1 sin g :—g 1 cosg =-1
2 tgz—?i(:—\@ 2 sin2x =1
3 sin2 2x = 3sin 2x 3 tgx=2
C0S3X-sin 3x=% 4 (4cosx—1)-(2cos2x+1)=0
sin 2x-cos4x-tgx=0 5 (3sinx—1)-(2sin2x+1) =0
2tgx —ctgx =1 6 (tgx +4) - (ctgx —~/3) =0
7| 2sin17x++/3cos5x+sin5x=0 | 7 20052 X—5sin X+1=0
8 1+cosx+cos2x=0 8 tgx —2ctgx+1=0
9 sin2x+0,53in 2X—2c0s2 X =0 9 2sin x —3cosx=0
10 sin 3x-sin 9x =sin 5x-sin 7X 10 C0S3X-COS X = COS 2X




Pemenue Bapuanta NeQ

l.Pemmts ypaBHEHHE COS %2 -1

Pemenue: §=n+2nn, neZ, x=3n+67N, neZ.

OtBeT: X=3n+67N, NneZ.

2. Pemuth ypaBHeHue Sin 2x = 1.

Pemenue: 2x:%+2nn, neZ; X:%ﬂtn, neZ.

V1
OTBeT: X= Z+nn, neZ.

3. Pemuth ypaBHeHue tg X =2,
Pemenue: 3Has, 4To pemieHueM ypaBHeHusd tg X=a sBisieTcst X=arctg a+ nn, NneZ, moiayyaem:

Otger: X=arctg 2+ nn, neZ.

4. Pemuth ypaBHeHue (4 €0s X-1) (2 cos2x+1) = 0.

1) 4 cos x-1=0, cosx:%, X= arccos %+2nn, neZ.

2) 2c0s2x+1=0, cost:-%, 2X= i%ﬂ +271n, X= i%ﬂtn, neZ

OTBeT. X= tarccos %+2nn, X= i%ﬂtn, neZ.

5. Pemute ypaBuenue (3 sin x — 1) (2 sin 2x + 1) = 0.

1) 3sin x- 1 =0, sin x:%, x=(-1)" arcsin% + 1N, neZ.

2) 2sin2x+1=0, sinZX:%, 2x (-1)" arcsin (-%)+ 7n
2x=(-1)" (- Z )+ mn, 2x=(-1)"* Z+7n, neZ; x=(-N)" L4 pez.
x=()" (-5 )+ x=()"* T+, ne (D 2+ e

Otger: x =(-1)" arcsin1 + 7N, x=(-1)"* Z M , NeZ.
3 12 2

6. Permts ypaBrenue ( tg x+4)(ctg x-+/3)=0.
1) tg x+4=0, tg x=-4, x=arctg(-4)+=nn, neZ.

1 1 /4
2) ct x-\/§=O, ct x:\/§, tg x=—; x=arctg—+ nth=—+ =N, , neZ.
) ctg g g NG 9\/5 5

Otset: x=arctg(-4)+nn; :%+ 7n, , neZ.

7. Pewmts ypaBHerue 2 €0S° X - 5 sin x+1 =0,
3amensia OS> X Ha 1-sin? X, TIOJIy4aeM:
2 (1 -sin” x) -5 sin x + 1 =0, wm 2 sin’ x + 5 sin x - 3= 0.

OGo3Hauas Sin X=y, moiydaeM 2y*+5y—3=0, orkyma y,=-3, y, = % , TIOJICTABIISIEM:



1) sin x=-3; YpaBHEHUE HE UMEET KOPHEM, TaK KaKk |— 3| > 1.

2) sin x:%; x= (-1) " arcsin %+nn:(-1) " %+ in, neZ .

Oteet: x=(-1)" %+ nn, neZ
8. Pemmuth ypaBHeHue tg x — 2 ctg x+1 =0.

1 2
Tak kax CthZt—, TO ypaBHEHHE MOXKHO 3alucarb B Buue tg X—t—+1=0. YMHO)ag o0e
X ox

4acTU ypaBHeHuUs Ha tg X, moayuaem: tg? x+tg x-2=0, O06o3HauuM tg X=Y, Torma
y?+y-2=0, y,=1, y,=-2.
1) tg x=1, x:%+ i, neZ.

2) tgx=-2,  x =arctg( -2) + wn =-arctg2+ zn, neZ.

OtMmeTnM, 4TO JI€Bas 4aCThb UCXOAHOTO YpaBHEHMS UMeeT cMblIch, ecin tgxX= 0 u ctgx= 0. Tak
KaK i1 HaWJIeHHbIX KopHell tgX=0 m Cctgx#0, TO HCXOIHOE ypaBHEHHE PaBHOCHIBHO
ypaBHeHuo t*+-2 = 0.

OtBeT: X= %+ mn, X=-arctg2+ mn, neZ.
9. Pemuth ypaBHenue 2 Sin X—3 cos X=0. [Togenus ypaBHeHue Ha COS X, moayuuM 2tg x—3=0,
tg ng X X=arctg §+ 7N, neZ.

Otsert: X=arctg g+ 7N, NeZ.

10. Pemuth ypaBHeHHE COS3X ® COSX=COS2X.
Tak kak C0S2x=C0S(3X-X)=C0S3x ® COSx+Sin3X ® SiNX, ypaBHeHHUE MpUMET BU: SINX—SIN3X=0.
1) sinx=0, X = 7N, neZ.

: m
2) sin3x=0, x:? , NeZ.
m
3aMeTuM, YTO YKcIa BUaa TN COEPKATCS CPe/Id YMCel BUIa x=? , heZ, Tak xak eciu n = 3K,
m . o
TO 3 =nk. CnenoBatenbHO, TepBas CEpUsi KOPHEU COAEPIKUTCSI BO BTOPOH.

OTBeT: X= ? , NeZ.



Kpartkas Teopus
PemnieHne TpPUrOHOMETPUYECKOTO YpaBHEHHsS JOOON CIOKHOCTM B HTOre CBOAMTCA K
PELICHUIO MPOCTBIX TPUTOHOMETPUUYECKUX YPABHEHU.
IIpocTeitmme TPUrOHOMETPUYECKUE YPABHEHHS.

1. cosa=a.

PaccMoTpuM cienyromue cirydan:

a) |a>1. IlpsMasg x=a HE MMEET C EJUHUYHOM OKPYKHOCTBIO OOIIMX TOYEK, MO3TOMY

YPaBHEHHE COSO. = & HE UMEET PEIICHHUS.

0) |aj=1. IIpsiMas Xx=a ¢ eIMHUYHON OKPYKHOCTBIO MMEET JIBE€ TOUKHU COINPUKOCHOBEHMS:

(1,0)

u (-1,0). B Touke (1,0): cosa=1, a=0+2nn,neZ; o=2zn,neZ. B Touke (-1,0): cosa=-1,

a=n+27nN,NeZ.. YacTHBIN cilydail: mpsiMas X=a IepeceKkaeT OKpyKHOCTb B Toukax: (0,1) u

(0,-1). Cosa=0, a:gﬂrn, neZ.

B) |a|<l. [Ipsmas x=a, mepecekaeTcs ¢ AMHUYHON OKPYKHOCTBIO, OTKYJa MOJy4aeM YroJl
o (ae[0, m]). cosa=X, BO3bMeM O00paTHYI0 (YHKIHMIO OT O00eHMX dYacTedl paBEHCTBA:
arccos(coso)=arccosx, o=arccosx+2mn,neZ. B HWKHEe MOJYIUIOCKOCTH pPEIIeHHE OyneT
CUMMETPUYHBIM TJIABHOMY pEUICHUIO: 0=-arcCcosx+2znn,neZ. OObenuHss pelleHus,
MOJIy4uM ol11iee: o==+ arccosx+2nn,neZ

2. sino=a.

PaccmotpumMm crienyroniue cnydau:

a) |a>1. [lpsimMasg y=a He UMEET C E€IUHUYHONW OKPYXKHOCTHbIO OOIIMX TOYEK, MO3TOMY
ypaBHEHHE Sino. = a HE UMEET PELICHMUS.

0) |aj=1. IIpsiMasg y=a ¢ eAMHUYHON OKPY>KHOCTHIO MMEET JBE TOYKH CONMPUKOCHOBEHHS:
0.)

u (0,-1). B touke (0,1): sina=1, a=g+2nn, neZ; B touke (0,-1): sina=-1, a=-g+2nn,neZ.

YacTHpIl ciyyail: mpsmas y=a mepecekaet okpyxHocTh B Toukax: (1,0) u (-1,0). Sino=0,
o=0+7mn, neZ; o=nn, neZ.
B) |a]<]1. Ilpsimast y=a, mepecekaeTcs ¢ €AMHUYHON OKPYKHOCTBIO, OTKY/a IMOJIYy4YaeM Yrol

m T . o
o (ae[-E,E]). sino=X, BO3bMEM OOpaTHYI (QYHKIMIO OT O0EUX YacTeil paBEHCTBA:
arcsin(sina)=arcsinx, a=arcsinx+2zn,neZ. B JeBOH MOJYIUIOCKOCTH CUMMETPUYIHO

T 3 .
[JIABHOMY pemeano(ue[-E,?ﬁ]).: a=n-arcsinX+2nn,neZ.O0beuHAS pELICHUS], TTOTYIUM

ob1ee:
a=(-1)"arcsinx+znn,neZ.

3.tgo=a.

[IpoBenéM oCch TaHT€HCOB MapaJJIENbHO OCU Y U mpoxojsuryto yepe3 Touky (1,0). Ha ocu
TAHTE€HCOB TIOCTPOUM TOUYKY(1,d) M COeTUHUM ¢ HayajioM KoopAuHAT. Tak mojydaem yroi
a,

. T T
a-IpOM3BOJIBHOE JAEHCTBUTENIBHOE 4YnCIO, 0€[-—,— |.PemaeM ypaBHeHue tga=a, BO3bMEM
2 2

obOparHyro (QyHKIMIO OT o00euMX uYacTeid paBeHCTBa: arctg(tgo)=arctgat+zn,neZ;
a=arctga+nn,neZ.

4. ctga=a.



[IpoBenéM och KOTAaHT'€HCOB NapajuiesibHO OCH X M mpoxoasiryto uepe3 Touky (0,1). Ha
OCH KOTQHT'€HCOB IMOCTPOUM TOUKY(a,1) 1 coeJMHUM C HayaioM KoopauHaT. Tak nmoixyyaem
yroia o, a-Mpou3BOJbHOE JAecTBUTENbHOE uucio, o€[0,n].Pemaem ypaBHeHue ctgo=a,
BO3bMEM 00paTHYI0 (DYHKIIHIO OT 00euX JacTel paBeHCTBa: arcctg(ctga)=arcctgat+nan,neZ;
a=arcctgx-+nn,neZ.

Hanpunmep:

1.Pemuth ypaBHEHHE COS% =-1.

Pemenue: 3Has, 4TO pelieHHEM ypaBHEHHUs COS Y= —1 sBisgercs Y=m +27N, NeZ, monaydaem
§=n+2nn, neZ, Xx=3n+67N, neZ.

OtBeT: X=3n+67N, NneZ.

2. Pemuth ypaBHeHue Sin 2x = 1.

. T
Pemenue: 3Has1, 4to pemeHreM ypaBHeHHS SIN X=1 sBisercs X:E+2nn, NeZ, moaydaem, 4To
VA T
2x:5+2nn, neZ; :Z'th, neZ.

T
OTtBeT: X= Z+nn, neZ.

3. Pemuth ypaBHeHue tg X =2.
Pemrenue: Tak kak pemenuemM ypaBHeHus tg X=a SIBIISIETCSL X=arctg at+ =@n, neZ,
moJlyuuM  X=arctg 2+ znn, ne

OtBer: X=arctg 2+ ©tn, neZ.
Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN.

CymiecTBYIOT pa3iM4HbIC METOJIBI PEIICHUN TPUTOHOMETPUUYECKUX YPaBHEHHI, OCHOBHBIMHU
SIBJISIIOTCSI CIICTYIOIITHE:!

|. BBesieHe HOBBIX IEPEMEHHBIX;

Il. Pa3nosxeHne Ha MHOKHATEIIH.

|. Ilpu pemieHne ypaBHEHHS METOJIOM BBEACHHMS HOBBIX MEPEMEHHBIX, HAJO0 MOMHHUTH, YTO

TJIAaBHYIO POJIb UTPaeT BHIOOP (DYHKIMH, Yepe3 KOTOPYIO BBIpAXKaeTcs OCTajabHas (PyHKIHS.

Ecmu COSX BXOAMT B ypaBHEHHE B YETHBIX CTENCHSX, TO, HWCIIOJIB3YsS OCHOBHOE

TPUTOHOMETPHUYECKOE TOXKIECTBO COS'X=1-SiN%X, MOTyYnM ypaBHEHHE OTHOCHTEIBHO SINX |,

nojcTaBuM Y=sinX. Takum xe 00pa3oM MOCTYIUM, €CITU SINX BXOIUT B YETHBIX CTCIICHSIX.
OnpeneneHue: ypaBHEHNE BUA

a,SinX +a,sin " XCcoX +...+a,_,sinxcos "'x +a,cos"x = 0
HA3bIBACTCA OJHOPOAHBIM TPUTOHOMCTPHUICCKHUM YPABHCHUCM.

Ecmu cosx=0, ciaenoBatenbHo SINX=0, 4ero oJHOBPEMEHHO OBITh HE MOXKET, Toraa COsX# 0.

YMHOXHUM 00€ 4YacTH ypaBHEHHs Ha #0, IpU YMHOXXEHUU IMOCTOPOHHHE KOPHU HE

cos" X
MTOSIBJISIFOTCS, TakK KaK npeoopa3oBaHue PaBHOCHIIBHO. Torna



atg"x+a,tg"* +..+a, ,tgx+a, =0. Beemxém nepemennyro Yy=tg t. IloacraBiasem Yy B
YPaBHEHHE U pelllaeM OTHOCUTENBHO Y. [loayueHHoe pelienne noacTaBisieM BMECTO Y.

Il. YpaBHeHus Buga:
1) asinx + bcosx =c, (*)
2) asin’ x + bsinxcosx + mcos?x = d,
3) asin®x + bsin®xcosx + msinxcos®x + dcos®x = f.
Ha3bIBAIOTCS NPUBOAAIIMUMUCA K OJHOPOJHOMY.
JleitctBrTenbHO, asin’X + bsinxcosx + mcos?x = d(sin’x + c0s’X); IepeHOCHM BCE ClIaracMbIC B
JICBYIO 4aCTb, IIPpUBOAUM HOIIO6HBIC H I10JIy4acM OJHOPOIHBIC YPABHCHUA.

PaccMOTpUM HECKOJIBKO CIIOCOOOB pelieHus ypaBHEHHsI(™).
1) YHuBepcanbHas MOACTAHOBKA, KOTOpas MO3BOJISET CBECTU K PAIlMOHAJIBLHOMY YPaBHEHHUIO
J00bIe TPUTOHOMETPUUYECKUE YPABHEHUS:

2tg§ 1—th5 2tg5 X
sinx=—22X; cosx:ﬁ; tgx:—zzx; y:tg?
1+tg” — 1+tg© — 1-tg”—
9 2 9 2 g 2

Heo0xonuMo NOMHHTH, YTO MPH HMCHOJIB30BAHUU (DOPMYIIBI, MPUXOAUT CYKEHHE 00JacTu
ONpENENEHNs NCXOJHOTO YPABHEHHUs U B PE3YJbTATE MOYKET IPOU3ONTH MOTEPsT KOPHSA, T.K.

X
tg— He onpeneneH npu X=n+27nK,KeZ, TO moce pernieHns ypaBHEHUST HEOOXOAUMO BBISICHUTD,
2 b

sBIIsIeTCs I guciio X=n+27k,KeZ perreHneM nCXoIHOTO ypaBHEHHUS.

2) MoxHO BO3BECTH 00€ YacTW ypaBHEHHs B KBaJpaT, TOT/a IMOJYYMM YypaBHEHUE BTOPOM
CTENEHU, KOTOPOE MPUBOJIUTCS K YPABHEHUIO OJHOPOAHOMY.

Hampumep: a’sin®x + 2absinxcosx + b?cos’x = ¢?

3Hasg, YTO MNpPHU BO3BEACHMM B KBaJapaT OO0EMX 4YacTeld YpaBHEHHS, MOTYT MOSBHUTHCS
MIOCTOPOHHUE KOPHH, TOATOMY HEOOXOUMO CIeNaTh MPOBEPKY.

3) Ilpu pemieHnu aHHOTO ypaBHEHHS MOXHO INpPeoOpa3oBaTh €ro, MCHOIb3Ys (OPMYIIBI
JBOMHOT'O apryMEHTa

Hanpumep:  a2sin % cosg +b(cos % —sin? g) =c(sin’ % +cos’ g) , TOIYYUM  OJHOPOIHOE

o . X X
YpPaBHCHHUEC 2-U CTeeHU OTHOCHUTEIIBHO Sin E u COSE

4) lanHO€ ypaBHEHHE MOYKHO PELINTh METOJIOM BBEJIEHUS BCIIOMOraTeiabHOro yria. Paznenum

JIAaHHOE ypaBHEHHUe Ha va’ + b’

a b
Ja? +b? Ja? +b?

Sinx + COSX =

c
Jva? +b?

= H b ]1 i _cosp; 2 —sing
va? +b? Va? +b? " Va? +b? " Ja?+b?
Torma, wucnonb3ys @opmMyny CHHYca CYMMBbI, TOJy4aeM: SINXCOSe + COSXSinp = C,

. C @ C
Sin( X + @) = ———; S
Va2 +b? vJa? +b?

X = —arccos + (=1)" arcsin +m,neZ.

Va® +b?
Ecnu ypaBHEHHME COIEP)KUT BbIpaKGHHE SINX * COSX U SIN2X wmiu SINXCOSX, TO BBOMST
nepeMeHHyI0 Y = sinX * cosx. Torma Y2 =sin? X+ 2sin XCOSX + €0s* X =14 2sin XCOS X.

. 1
CrnenoBarensHo, +SIN XCOSX = 5 (y2 -1).



