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Tt Ner DA TOROROATORSNE VABAE

MeTon pelieHust Xopoiil,
€CJIM C CAMOI0 HAYAJIA MbI
MOKeM NMpPeIBUAETh - U
BIIOCJICACTBUM MMOATBECPAUTDH
3TO - YTO, CJIEAYH ITOMY
METO1Y, MbI JOCTUTHEM IIeJIN.

| JletitOaun/



CucreMaTu3upoBarh, 0000OIINUT, PACITUPHUTD
3HAHUSA U YMEHUS YUAIIUXCS, CBA3AHHBIE C
IIPUMEHEHUEM METOJIOB PEILICHUA
TPUTOHOMETPUYECKUX YPABHEHUM.
CoaencTBOBaTh Pa3BUTHIO MATEMAaTHUECKOIO
MBIILJICHUS YYaIlluXCS.

[ToOy>xaTh y4aluxcs K Opeo0JICHUIO
TPYIAHOCTEH B MPOILIECCE YMCTBEHHOU
NEATEIILHOCTH.



ObopyaoBaHue:

DKpaH WJIM UHTEPAKTUBHAS JIOCKA,
KOMITBIOTEP, IPOECKTOP.

Ha maprax yyamuxcs: Ta0JIuIa co CIIMCKOM
ypaBHEHHM, KAPTOUKHU C 3aJaHUEM TECTA,
KOITMPOBaJIbHAs Oymara.



CamMmooLueHKa:

Jlng camoaHanmn3a CBOEH AEATEILHOCTH HaA
yPOKE YUEHHKHU CTposT rpacduk. Ha
BEPTUKAJIBHOU OCHU OTMEYAKOT CAMOOIIEHKY OT
| 1o 5, a Ha TOPU3OHTAJIBHOKW OCH OTMEYAIOT
STaIlbl YpOKa.
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XoA ypoka:

BBonHas Oecena.

Mertonabl pelieHus.

TecT (C B3aMMOKOHTPOJIEM ).

PaznuuHbIe CIIOCOOBI PEIICHUS YPaBHECHUI.
MuauBuayanbHas padoTa ¢ y4eHUKAMM, KTO
OOIYCTHJI OIIHOKH.

JlomamHss padora.



BBoaHas 6eceaa:

-CeroHs pacCMOTPUM METO/IbI PEIICHUS
TPUTOHOMETPHUYECKUX YPABHEHUI. 3HAEM, YTO
IIPABUJIIBHO BEIOPAHHBIA METO YaCTO
MO3BOJISICT CYILIECTBEHHO YIIPOCTUTH PEIICHUE,
[I0PTOMY BCE M3YUYCHHBIC METOAbI BCEI/Ia
HY>KHO JIEPKATh B 30HE CBOCTO BHUMAHHUS,
4TOOBI pEIIaTh KOHKPETHBIC 3a4a41 HauOoJIee
NOAXOASAIIMM METOIOM.



Ot1an | (5 MUH)

[IpoBecTH Ki1acCU(PUKALIUIO TPUTOHOMETPUIECKUX
ypaBHEHUM 110 MeTo/1aM pereHui. ( Tadnuipl Ha naprax y
BCcex). Pas1oM ¢ KaxXabIM ypaBHEHUEM 1-12 yka3zaTb HOMED
METO/1a, KOTOPBIM MOYKHO PEIIUTh JAHHOE YPABHEHUE
Han0oJIe€ palOHAILHBIM CIIOCOOOM.

OO0cyxaeHUE MPOBOJAUTCS B OBICTPOM TEMIIE.

BrIsicCHSIEM B KaKOM IIpUMEPE MPUMEHSIETCSI HauOOIbIIee
KOJIMYE€CTBO METOJ0B MOXXHO TPUMEHUTH. ( 12 mpumepe).
OTMETHUM, 4TO MEPBBIE TPH METOIOB SBJISAIOTCS
TPAAUIIMOHHBIMU JJIs PEIICHUS] TPUTOHOMETPUYECKUX
ypaBHEHUM. TaKxe OTMeUaeM, YTO IOCIECTHUN METO/
paccMaTpuBaeTCsa JOCTATOYHO peako. Iloatomy
OCTaHOBUMCS Ha 3TOM METOJIE 0C000.



) LD it o0 T e,

Ne Ne
v ' Y paBHeHHs Me- MeToasl
TOHOa
i 2 3 o
x 4(6) 1. Pazmo>»XeHHE Ha MHOXHU-
sin 5— — cOs 6x = 2 TeJH.
> ] 2. BBeaneHUEe HOBOM r1iepe-
Il —cosx| Asin2 s MEeHHOM:
; -sin x = s x :
f~~cos:x e s a) ceeaeHHEe K KBaaparTHOMY;
1 = 3 43
3 1 + cos x | 1 G) yHRuBepcabBHas: I[ToagcTa-
: 3 sin x — -sin®x = HOBKA;
.. i I +cosx B) BBEedceHME BCITOMOIrareilib-
e AR O HOIro apryMeHTA.
5 sinx —2cosx =1 3,2 3. CRedeHUe K OAHOPOIHO-
. 5. 8) MY YPaBHEHMIO.
S sin 3x-cos 2x = 1 4 (S 4. HMcocriomns30oBaHHMEe CcBOHCTSB
S cos 2x = /2 (cos x — sin x) 1,2 DdDOYHKIIHIT, BXOISIIIIHX B
6, B), YpaBHEeHHE:
3 a) obpailienye X YCITIOBIIFO
T 1 —sin 2 x = cOs x — sin x 1,2 pPaBeHCcCTBA TPHUIrOHOMCECTPH-
(6, B), veckHnxX OYHKIIHE:
3 6) mcnone3oBaHHMEe cBoOolicTBAa
8 cOos 3x = sin x 4 (a) orpaEsEMHMYeHHOCTH Y HKIIHMM
= 4 — cos® x = 4 sin x 2 (a)
10 sin 3x — sin Sx = O 4 (&)
11 4 (a)
1 tg B3x-tg ( Sx + :f[——)= 1
\
12 = ' 1, 2
i 2tg—2——cosx——2 (a, G,
l B), 3,
I B S - 4 (a)




Jran |l (10 MuH)

MeTop, HCNOAb30BaHMA CBOMCTB OTaHHYERHOCTH (I)YHKI.IMM

CyTb TR0 METOZA SAKM0HAETCA B CAenylolie
¢CTH QyHKLH 1]  g(y) TaKOBH, HTO 1A BCEX ¥ Bhl-
TOTHSKOTCH epaBercrsa 1) < a H gly) <6, M Jao
ypasigkke flt) + gf¥) = @ + ¢, 10 OHO PaBHOCHIEHO
| gx J
2=

\

0 | crerene




Penneime ypapaeni Yo 1 5 Tamat,

Ypaguenue No [, sin= - cos 6= 2.

3

Pewenue. [lockonbky lsin 535 ‘Sl H |c086x|51,

HMEEM CHCTEMY:
, [ In
. X X _n
SiN=—=1 —-:~—+27U( xel X= 2+6TU(,K€Z
{ 3 &3 2 &4
T nh 7
€0s6x =] 6x=7t+21rn,nEZ x"g**i“ NE

~ [Tokasem obluee pewenke Ha TPUTOHOMETPHYECKOH OKPYXKHOCTH.



O6buyee pelwieHue:

51 =

= 6

6 3 37
/\2’ OTRET: ——-2 +6n£,€eZ.




it | [0 | =g
,]:*A 2
f (x):n-tp(x)+27m L.f\x (p(x)+ ' | ;t

neltel nel kel N e

L-m—h—l—-—ﬁw-ﬂw




[lpnmepsl :

Tpo€e YyYEHHUKOB peIaroT ypaBHEHUE
Ne 10. 8, 11.
OcTanpHBIC PEMIAOT JIFIOOOM U3 3TUX HOMEPOB.



[lpumep N2 10

Vpasnenue Ne 10. sin3x -sin5x =0.
Pewenue Ha ocHoBaHuM YCAOBUM DABCHCTBA [BYX CHHYCOB

HMEEM .

[5xz3.r+2nk,keZ [2x=2nk,ke2 sznk,keZ

-
Sx=n-dx+2mnel  |Sx=(n+hmnel x=(2n+l)%,

L
neZz

Otger: x=mc,z<eZ;x:(2n+l)%,neZ.



[Mpumep N2 8

Vpasnenue Ne 8. cos3x=sinx.
T
Pewenue. cosdx= cos(—-z- ~x) . Bocmonbs3yeMcs paBeHCTBOM KO-

CHHYCOB JIBYX YIJIOB, UMEEM:

—

- . - = x=(4n+])g,
3Ix-(——x)=2nn,ne 4x=(4n+1)—,ne’l
2 2 ne’z
oo = n et T
3x+(-—2—-—x)::21tk,keZ 2x=(4k-—-1)5,keZ x=(4k—1)z,
] ) keZ.

OrBeT:x=({Un+ 1)%,neZ;x:(4k—1)§-, kelZ.



[lpnmep N2 11

Ypaguenue Ne 11, tg 3x - tg (5x + f—;—) = 1.

Pemenue. lenuM obe uacTu ypaBHeHUs Ha tg 3x. 3TO JONMYCTH-
MO, T. K. B JAHHBIX YCJIOBHAX tg 3Xx HE MOXKET PaBHITHCSA HYJTIO!

T 1 n TC v
te(Sx+—)=— _to(5x+—)=ctg3x, tg(5x+—)=tg(——3x).
2 ( 3) i g( 3) g g( 3) g(2 )

Ha ocHOBaHuH YC/JIOBHSA PAaBCHCTBA TAHICHCOB [IBYX YIJIOB HMCCM.

Sx + 'F—--E+3x: o
3 2

T T
8= —+mn;x=(©6n+1)—,nel’l.
6 48
[Tpy KaXAOM 3HAYEHHH X M3 3TOM COBOKYNNHOCTH KaXIas U3 4acTei

ypaBsenus tg (S5x + —;-t—) =tg ( -12£—~ 3x) CylECTBYET.

OrBer:(6n+ 1)—T—t—,ne Z.
48



Otan lll ( 5 MUH)

CucreMaru3upyem pelIcHusl ypaBHEHUS BUAA asmxHCOSFC((IBC#O)
METOJIOM CBEJICHUS JAaHHOIO YPAaBHEHUS K OTHOPOIHOMY
ypaBHEHUIO. BhIsICHIEM mpenuMyIlecTBa JAaHHOIO METOAa Ha
OCHOBaHHBIMH CIIOCOOAMH PEIICHUS ATOr0 ypaBHEHUs ( BBEACHHUE
BCIIOMOTaT€IbHOIO yIJla, HPUMEHEHUE OPMYJI YHUBEPCATBHON
noacTaHoBKH). OTmeuaeM. UTo OH, Tak K€ KaK ¥ METO/I
pallMOHAIM3AlMH, IPUMEHSETCS B (PU3UKE MPU CI0KESHUN
rapMOHHUYECKOTO KOJICOAHUH.

3HaHUS yYaIIUXCS TPOBEPSIOTCI TECTOM C IOCIEAYIOIINM
B3aHMOKOHTPOJIEM.

Ha MarauTHOM JOCKE YYEHHUK COCTABISET CUCTEMHO-0000IIAIOITYIO
TaOJIUITy, PACKPBIBAIONIYIO UCI0 PEIICHUS YpaBHEHUS BHA

srtousrciml

13 3apaHee MPUTOTOBICHHBIX KapTOYEK.



CucrtemHo-o6o6watowasa Tabauua

YcnoBus Ha
KO3 PHuLHEHTHI

PeuieHnns

£l

6 -+ C

x = 2arctg +2nmn, ne Z

e+ c#+0 A=0

x = 2arctg +2nan, ne ”Z

g+ C

A<O

ga+c=0

xe O

Ne
YPaBHEHHs
3 6
2 5
4 7

i 8

x=w(l +2n),nc Z

x =-—Zarctg-6—+27rk, ke Z
a




TecT (C B3aMMOKOHTpPO/1IEM)

BapuaHT 1

Packpofite naeto peuieHHs ypaBHEHHs BHIAa @ SIN X + 6 COS X = ¢
(asc # 0), nokazaB cTpenKaMM 3aBHCHMOCTb pPELUCHHH OT YC/JIOBHH,
HAJTOXXEHHBIX Ha KO3 PHUHUEHTEI.

B+c={( B+c#0

l. 2. 3. 4.
4sin X — 5cos x = 5|[3sin x +4cos x = § [|Ssin x + 4cos x = 5||cos x —sinx = 1,2

1 4
Y |
A=0 A<Q \ A>0

Y Y
x=n(l+2n),nel a
p ) Qarctg 2 o 27[}1, Y X r.2arctg ai\/_A_ o
x = -2arctg — + 2mk, 6+ : - 6+cC
a ne’. +2an, n€ Z,
kel

BEINONHUWI: Onenka:




BapuaHT 2

PackpoiiTe Haero pelueHuss YpaBHEHHA Buza a sin x + 8 cos x = ¢
(asc # 0), nokazaB CTpeJIKaMH 3aBHCHMOCTb pELUCHHH OT YCJIOBUIA,
HaTOXKEHHbIX Ha KOYPPHUHHEHTEI.

B+c#0 ” B+c=0
/ \

5. 6. 7. 8.
12sinx — Scosx = 13| Ssin x + 6cos x = § [|8cos x + 8sin x = 16||4sinx — 3cosx = 3

y
A=0 A<0 | A>0
¥ i ;

A, x =n(l +2n), ne Z
= 2Jtn, x €O X = 2arctg ———— -

a8
dx e 8 +c x = -2arctg — + 2nk,
n cZ. + 27[)1’ a

nelZ, ke Z.

patlp——rr—————

x = 2arctg

BoiiioJiHUA: ' OueHKAa:




Otan Il (13 MuH)

OTMe4aeM, 4TO B ypaBHEHHH aSinX +BCOSX =C

a.B U C — JIIOOBIE TEUCTBUTENbHBIE YUCIIA.

Ecnu a=B=0, a cHe paBHO 0, TO ypaBHEHHUE TEPSAET
CMBICII.

Ecmu a=B=c=0, T0 X- 11000€ JICHCTBUTEILHOE
4H1CII0, T.€. YpaBHEHHUE 00palllacTCs B TOXKIECTBO.

YPaBHCHHC asinx + Bcosx = 1

MO>KHO pelInTh, IIECTHIO CIIOCOOaMHU.

Ha mocke 5-6 y4eHMKOB MOKAa3bIBAIOT PA3INYHbIC
CIIOCOOBI PEIICHUS ATOr0 ypaBHEHHU. 1IpoBoanM
CPABHUTEIbHBIM aHAJIM3 U KOMMEHTApUH
PEUICHUU.




Cnocob 1. CBegeHMs K 0O4HOPOAHOMY

YpaBHEHMUIO.
— BbIpasuMm sin x, cos x ¥ 1 yepe3 dyHKUHH MTOJIOBHHHOTO apryMEHTa:
X x x x

. X X — . D o P o R
2s1n —2— COSE + cos? 2 —-sm22 = $IN" 5 +COos" 5,

. X X T > X
2sin — cos~——23m22 = () | + 2 COs" —.
2 2 2

t :_x_._t 2...x_=
82 82 ,

X X
tg=(1 —tg=)=0.
gz( gz)

Al x
Ecau tgi— ={, TO —5 = mannel, x=2nn,ne .

Ecnntg—;—} = 11,1*0-JE = lt-+1tk, keZ ;x= g-+27tk,keZ‘

2 4

OTBeT: X=21MNn, ne s ;x= —g—+27rk,keZ.



Cnocob 2. [peobpasoBaHue cymmbl

B Npon3BeeHue.

. . M
~ Bripazum cos x yepe3 sin( -2- ~x). TTosyynm sin x + sin( E -x)=1,

n T
X+—-x X-—+X

2sin 2 * COS L =I,25in-1—t—-cos(x—-—1-t-)=l,

2 2 4 4

R 2

J2 cos I =1, cos - T = e, X - —= Tarccos —+

( 4) ( 4) 2 4 2

Fomn, neZ, x=—+—+2m,neZ.
m

OTBeT:x=27n, neZ;x=-2—+2nk, kel.



Cnocob 3. BBeaeHue

BCMOMOraTte/ibHOro yr/ja.

— Pazpennm ofe yacTu ypaBHeHHS Ha J2:
] 1 1
sinx + cosx =1 :ﬁ.———-—sinx+—-—-cosx=-—-—-—,
A R

n n V2 V2

J . i
cos— sinx+sin— cosx= —,sin{x+ —)= —,

4 4 2 4 2
T A2

x+ — =(-1)" arcsin — +7n, neZ,x*—"—--EJr(—l)" E*’ﬂn,
4 2 4 4

neZz.

O'I‘BCTIX:—-}"'(“-I)D —}Jrnn,nez.



Cnocob 4. BeBeaeHue BbipaXkeHUM

0 , 0
g~ |-tg"—
popMynaM  sino = 2a,cosa= 3,(])
| +1g' - | +1g*~
] 3
Y X

OGpatLieRHe K yRKLHH tg-2~ MPELNONAraeT, ro cos-2-¢0, 1.8,

X#n+dm, nel.



[ e U il

[TosAcCHeHue:

ako cnocod petneHHA MOTYHA HasBaHHe - METOL
' DALHOBANHIALAH, T, K. BOTIOMOTATETHHOE HEHIBECTHOE

BROZITCA TaK, 4ToBBI TI0CHE MOCTAROBKH MOTYHHIOC
DALIOHAIbHOE YPABHEHHE OTHOCHTENBHO 3100 BCTO-
MOATETLHOT HEH3BECTHON.

s — wor rar—v—




YpaBHeHUe npumMeT BUA, :

(no dopmyne 1):

X X X X

21g= -2t ==0|:2. tg=(1 —tg=)=0,
g5 -2t 5=0]:2 g5 (1-tg7)
X X

tg5=0unntg~—= ;

X x
Ecnu tg—i———O,To —2—=nn neZwvwrornax=2nn, ne 2.

Ecsmtggz 1, TO X £+nk, ke Z,winx = —72£+2nk, ke Z.

2 4

OTrTBeT: x=21tNn,x= —;—:-+27tk,nkeZ.



Cnocob 5 . BBegeHue Bblpa>keHUM

Cnoco6 5. 3amMeHa cos x BhIpaXXeHHueM =+ V1 —sin®x:
sin + /1 —sin’x =1,

s )3 \/I—.sin2x= 1 —sin x,

1— sin® x = (1 — sin x)?,

(1 — sin x) (1+ sin x)— (1 —sin x)°= 0,

(]l —sinx)(l1+sinx — 1 +sinx)=0,

2(1 —sinx)sinx =20,

sin x = 1 vy sin x = 0.

: L
Ecnusinx =1, Tox = —2—+2nn, ne 2.

Eciusinx =0, tox= nk, ke Z.
H3 cepun x = mk pelueHHeM SBIISCTCS TOJNBKO X = 2 Ttk .

OrTBeT: x = -:27E+2nn,x=27tk, n, ke 2.



Cnocob 6. NMpumeHeHue popmynbl

: : s
Cnocob 6. Ipumenenne GopMyibi sin x + COs x = V2 sin (x + p )

HcxonHoe ypaBHEHHE NTPUMET BHL:
2 sin (x + lg—):l |: V2.

1 . 1 |
e = (-1) arcsin ——= + wn, nc Z.
72 =

V2
T

OTtper: x=—— +(~—1)“——7£ + nn, nel.
4 4

. T
SHLAX T — )= X+

=
4

yYam
2 — Bce pelileHus NMOKa3pIBa€M Ha TPHIO-

HOMETPHYECKOM KpPYTe HBETHBIMH TOYKaMH,
\ > X

oOTMEaCM HX COBIIANCHHKE.




[lanee ypaBHeHue N2 12

(3 Tabanupbi )

-y

1—cosx

Pemenwue. [loocraBuM B HCXOOHOE YpaBHEHHE ————— BMECTO
.- sinx
X 2(1 —cosx | |
tg E,UOH}"IHM ( - )—cosx=2, ON3: x#n(2n+ 1), ne’
sin x

2-2(sinx+cosx)—sinxcosx=0. (2)
[Tycrs sin x + cos x = y, Torna nMeem 1 + 2 cos x sin x = ¥,

Wenai ]
cosxsinx=y X

VpaBHeHHe (2) npuMeT BUA

2
—1 ——
2-2y—-y2 =O<:>y2—4y—5=0<:>[§$]5’

— BepHeMcs Kk HCXOHBIM NMEePEMEHHBIM!
)sinx +cosx=-5 = x€0.

2)sinx+cosx=1,x=(-1)" -;+(4n—1) ;—, neZ.

Orpet:x=(-1) %+(4n—-1) -’i-, nez.



Otan V (10 MUH)

Ypok 3aBepLuaeT caMmocToaTenbHas paboTa (nog
KOMMPOBAaJIbHYO bymary).

Yyawmmca npegnaraeTca pewmnTb YpaBHEHNA U3
Tabanubl.

BapuaHT |- N2 6; N¢ 2.

BapuaHT II- Ne7; N@ 3.

Yuntenb cobmpaet Konmu peLieHunm.

Yyaumecs oCcyLecTBAAOT CAMOMNPOBEPKY MO
rOTOBbIM PELUEHUSIM Ha 40CKE C MOMOLLbHO
NMPOEeKTOPa, MOAYYAOT Pa3bACHEHMS NO
BO3HMKAIOLLMM MPY 3TOM BOMNPOCAM.

B AanbHenwemM NpoBOAUTCA MHAMBUAYAIbHAA
paboTa C y4eHMKaMM, KTO NPOMNyCTUA OLINOKM.



BapuaHTt | 3agaHue 1.

No 6. |
CC0s2x= \/i(cosx sin x) & cos”x - —sin’ x= f cosx sin x)
<:>(cosx smx)(cosx+smx f) 0 &

_ --(4n+1)— nel
o |&=! . © i
cos(x-—z):] =(8k+l)4,keZ w

OTBefo=(4n+l)-}, x=(8k+1) -g—,n,keZ.



3agaHue 2.

., [1—cosx|
Ne2. | _cosx .sin x = 4 sin’ x cos x.
Pemenue. cosx<l,sinx=4sin2xcosx & sinx(4sinxoosx—1)=v0,
TOra
Ya sinx =0 x=2m+)nmeZ
: —
| 2sin2x =1 ., TH
x=(-1)'—+—,
} i 12 2
X - mnelz
OtBer:x=Q2m+ ), x=(-1) %’L%

mneZz.



BapuaHrT Il 3agaHue 1.

Ne 7, |
| —sin2x=cosx—smx < sinzx+coszx~25inxcosx=cosx—~sinx &
& (cos x - sin x)* - (cos x — sin x)= 06> (cos x ~ sin x)(cos x -

-snx-1)=0
| _ m
cosx—sinx=_ x=(4"+l)z,néz
eomxmamr =l s @S kez
4 4
aallbiln (4"”1)% i%+(8k-—l)§-,n,kez.



3agaHue 2.

Ne 3*. «/—3-sinx—

1 +cosx

1+cosx

Sll‘l X = sm X.

Pemenue.cosx>-1, J3 sinx~2 sin2x=0,sinx(x[§ -2sinx)=0.

[TosyyeHHOe ypaBHeHHE paBHOCHIBHO COBOKYMHOCTH!

YA

X s

r‘ .

sinx =10

V3

Sin X = ——

&~

—

x=2nk,keZ

x=p4y§+nmnez.

T
OrseTr:x=2nk,x=(1) "3““"”

nkelZ.



NTorun ypoka: (2 MUH).

[lpoBepka rpaduka npesoXXeHHOro B

Havasie ypoka A1 CAMOOL,EHKM .

[lomallHee 3aaHuMe: pewnTb YpaBHEHNSA U3

Tabsnubl: N2 4( Heckonbknmm cnocobamm),
Ne 5, Ne g.

[loNoONHUTENIbHO: peLlnTb YpaBHeHUE

008 002x‘rsm 1=,



