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Ypok 8.5 ®Popmynbl CyMMbl U Npou3BeeHns
TPUrOHOMETPUYECKMX  (byHKLMA

W3 popmyn Cymmel Yrnoe  sin(a + B) = sina * cosf + cosa * sinf
cos(a + ) = cosa * cosp F sina * sinf
MOXHO NONYYMTL APYTHe BaXHbIE (hOPMYNE! TPUTOHOMETPHM.

Mpumep. YnpocTuTs, BoiBecTu hopmyny: sinx — siny
Pewernue  BbiNONHAM MaHUNYNALMIO. 3aMEHUM aPIyMEHTbl X MV Ha “O4EBUAHO" UM PaBHble

X Sy = foir N A VSONY (e SO 4
x=="+"uny== z.l’lonywusin(,+';’) sm(’ = .
npumerm cb-nbi Cymmsl Yrmos npu 1:-’-'-=a n ?:ﬁ.aﬂ'pacwcu'm

s on 2 o s s con S+ o s

npueeem nofobHuie

st?‘sin?.

Qopmynbl, npespauwatoume Cymmy OyHKLWA B YABOGHHOE Npou3BeseHne QyHKUWIA:

sina + sinf = 2sin"22 + cos £
_ a+f a-g

sina — sinf = ZCOST‘ sin——

cosa + cosf = Zcosé'-';’lt cos#

—— ]
cosa cosp-Zslnzcz

lMpumeyarue: apryMeHTaM1 NPaBbIX YMHOXAIOLMXCA (DYHKUMA RBNAIOTCA
NONY-CyMMa M MOMNY-PasHOCTL  UCXOAHBIX YTNOB.

Mpumep YNpoCTUTL, PA3NOXMTL HA MHOXMTENW sinz — sin6z + sin8z — sin13z

Pewerue:  MNepectasum cnaraembie Tak, ytobbl Byayupme “nony-cymmsl” unu “nony-pasHocTu” coenanu.

sin z — sin13z — sin6z + sin8z = (sinz — sin13z) — (sin6z — sin8z) , kaxayio u3 nap

npeobpazyem no g-nam NPeBpaLLEHNA PA3HOCTH CYMMBI
2mz+13z sinz-13z_2ms6z+8z sm6:+8z

2 2 2 2
yto sin(—x) = —sin(x) v nonyuum —2cos7x + sin6z +2cos7z * sinz . Teneps BUAHO,
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4TO B 060MX CNaraeMbiX NOABUNCA OANHAKOBLIA MHOXMTENL. Pagu 310ro nepecTasum
cnaraemsie B HaYansHOM BuipaxeHnn. Buecem 3a ckobkm  —2 cos7x + (sin6z — sinz )
Pa3HOCTE CUHYCOB BHYTPH ckoBGOK Toxe no ¢h-ne Cymma DyHKuwiA.

—2cos7x chos%n sin? YNPOCTUM apryMeHTul —4 cos7z * c0s3,5z * sin2,5z .
Wrak, ucxoaHan cymma 4-x (yHKUMIA npeBpaTunack 8 npousseexue 3-X (yH UMt
sinz — sin6z + sin8z — sin13z = —4cos7z * c0s3,5z * sin2,5z

Npumep.
Pewenue:  TMpumernm HopMynbl PasHOCTH U CyMMbI YIMOB:
cosa+cosb+sina+sinb —cosascosbh+sina+sinb = 2sina +sinb.

Ynpoctute  cos(a — b) — cos(a + b)

Dopmynsl, npespaiatowme MNpounzseserme OyHKUMUA B NONOBUHY CYMMB! C HOBbIMM apryMeHTamu:
sina + sinf = (cos(a — ) ~ cos(a + §))
cosa * cosf =§(cos(a—ﬁ) + cos(a + B))
sina +cosp = (sin(a — §) + sin(a + §))

Mpumep.  YnpocTute  cos(Z —y) +sin(G +y)

Pewenue: Mo dopmyne Npou3BejeHHA KOCUHYCA U CUHYCa:
cosG-y)+sin(F+y) =1 (G +y) - G- ) +sin(G+y) + G-y
Mpeobpasyem aprymenTs: BHyTpH cuHycos 3+ (sinG +y —5 +7)) +sinG +y +5-).,
YNPOCTUM CROXeHUe %(sinZy+sin‘?') packpoem ckobKy, NOACTABUM YMCTIEHHOE HaUeHUe
"xopowero” yrna -:!, nonyunm %dn2y+g.

Mpumep. YnpocTuTe, Yepes yasoexne aprymenta  tg?7h

sin7b. sin 7bssin 7b

Pewenue: Mo npeobpayem Tak: (m)’=m B UMCNUTENE NPOU3BEAEHUE NPEBPaTUM B

cymmy no d-ne MNpoussegerns OyHKUMA. AHANOTMUHO, B 3HaMeHaTene (cmm%)
cos( 7b~7b)—cos( 7b+7b)
cos(7b-7b)+cos(7b+7b)
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3adaHus K ypoky:
N4 BrinonHute BeIYMCNEHUA, NpeobpasoBaHnA, UCNOMNb3YA (-Nbl NPEBPaLLEHHA.
. 8in 130+4sin 110
a) sin20-sin40 ; a) perrr—
:—? . cos8a~-cosda
5) T ! e) cos8a+cosda
B) cOs (l:—:') i cos(“T') , %) 2sin3t — sin 2t + sin 4t
r) cos(6a —b) + cos(6a + b). 3) sin35 + sin25 — cos5
Ne5  Buinonuute npeobpasosanue npon3eeaeHnA yHKUMA B CymMMy.
a) sin10+sin50 ; A) sina=*cos(a+b);
6) %’—E . e) 2+ cos(t+§) coa(t—%) ;
8) 2sin(5)+cos(3) ; %) 4sin10 « cos8 *cosé ;
r) 2sin(a+ b) *cos(a—b); 3) tgla.
N26 Buinonuute npeobpazoBaHue CyMMb! (YHKLUMIA B NPOU3BEAEHNA .
a) cos(m—n)—cos(m+n) ; r) cos (m + ;) —cos(m— E) -
6) cos52 + cos38 ; A) sin4a-sin3a ;
B) sin (‘T‘) - sin(z—f) ; e) sin(2m+ 3n) +sin(2m - 3n) .
Ne7 TIIpeobpasyiite npou3BefeHHA B CyMMy.
a) cos49+cosll ; r) 2sin(2a + 2b) *sin(2a — 2b) ;
6) sinE+2)+sinE-2) ; n) sin(2a+45) *sin(45 - 2a) ;
8) sin(3)ssin(5)s ; e) sin(a + 2b) *sin(a — 2b)
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Ne21 a) sin(a +b) +sin(a—>b) ;

6) cos105 +cos15 ;

Ne22 a) sin(m + n) +sin(m —n) ;
6) cos75+ cos =
B) sing+sinT,
r) cos(x +§) —cos(x — %)
A) cos2x + 2cos 3x + cosdx

Ne23 a) cos729 *cos31
. W . W
6) sin+ sino
8) sin(m + 2n) +sin(m — 2n)

Ne24 a) sini—: * cos%— 3
6) cos24+cos36 ;
8) 2cos(m+ n)+*cos(m—n)
: m 2n . m 2n.
) ol taleant, —5)

A) sin(Z + 4b) + sin(E — 4b)

MpeacTasskTe 8 BUGE NPOM3BEAEHUA
Ne25 a) sinz+sinly

2w

w.

. B 2 s % 2
Ne26 a) sins—sin— ; B)sma sin—

6) cosZ —cosZ ; 1) cos’T'J-cos

12 12

8)

e)
X)
3)
")

HAononHumenbHbie 3a0aYyu K YpPOKy:

YNpOCTUTE, BLIMUCIIUTE, UCNONL3YA O-Nbl CyMMB! By HKLWIA

2B 7=,
sm7+ Sinﬁ.

cos 4y + cos3y
sin35 +s5in55 — cos 10

sin 2x+sin6x

€03 2X+C08 6X
sin 12+3in 108

cos 12+cos 108

K) sin(a + 3b) +sin(a — 3b)

Sl
8) sin-+sinZ;

hd . o L
6) cosg+cos5 | rn cosz —cosTp

s
=

YNpOCTUTE, BLIYUCIIUTE, UCNONL3YA (h-Nbl MPon3BEAeHNA DyHKLWA

sin 10 + sin 20 + sin 30

sin4x » sin2x
cos(3a — 2b) = cos(3a)

cos(2x +3) +cos(2x —3)

2sin(3m + 2n) *sin(3m — 2n)

sin 5x + 2sin6x + sin7x
sint + sin 2t + sin 3t

cos 2t — cos 4t — cos 6t + cos8t

Ne30 [lokasaTe TOXAECTBO Ne31 [lokaszaTe TOXAECTBO
sin2 = m"..r-toau_
e =Y e RIS X
MpeoGpasyiTe Npou3segeHne 8 CyMMmy
Ne32 cos%ccosf Ne36 cosx+sin(x +y)
Ne33 2sinZ s cos Ne37 sinboco:(a+b) )
Ne34 2sin(x +y) +sin(x — y) M08 | ouace ¥ oy = nonit—0)
Ne35 cos(%-!-’—_:)-cos(;—%)
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Ypok 8.5 ®opmynbli cyMMbl U npousseaeHus in¥Ypok 8.5 @opmynbl CyMMbl U NpoU3BeAeHUS
TPUIrOHOMETPUYECKUX thbyHKUMK TPUrOHOMETPUYECKUX byHKLWIA

interactive
U3 popmyn Cymmsl Yrnoe  sin(a + ) = sina + cosp + cosa = sinf W3 popmyn Cymmsl Yrnos  sin(a + f) = sina + cosp + cosa * sinf
cos( @ + fB) = cosa * cosf F sina * sinf cos( @ + ) = cosa * cosf ¥ sina = sinf
MOXHO NONYUMTL APyTHe BaXHbIe (HOPMY bl TPUIOHOMETPHM. MOXHO NONYYMTE APy BaxtHbIe (hOPMYNE! TPUIOHOMETPUM.
Mpumep. YnpocTuTe, BuiBecTu hopmyny: sinx — siny Mpumep. YnpocTuTts, BuiBecTH chopmyny: sinx — siny
Pewenue  BoiNONHUM MaHUNYNALMIO: 3AMEHWAM APIYMEHTBI X U Ha “OYEBUAHO™ UM paBHbie Pewenue  Buinonsum MaHUNYNALMIO: 33MEHUM 3PryMeHTbl X UV Ha “oueBUaHO” UM paBHbie
x4y | x-y x4y x-y o (XEY | x-y (XY x-y = =
=L El ey e S T alu I EE) - auEE ) x="2452 0y =222 ronywm sin (2 +5Y) -sin(32-5F)
"" - "_. = —y -
npumerum -nbl Cymmbl Yrnos npu ——=a # B . oxm “packpoioTcs” TaK: -nus Oy anoemu ?:a " '—=ﬁ OHM “PackpoIOTCS” TaK %(cos(a v) +cos(a+y)) Nel
x+y ar+y l—y x+y .V l+}' '-)'
sin—toos—+cos *sin— : Sﬁ:y * cos—= + cos— =+ sin—= sin—ztcos—li-cos *sinﬂ sin—ztoos-'—_z-f-cos tsinﬂ
npusegem nogobHbe 2cosZ2. sin—=>_
2 A npusefem nofobHee 2 cos—l:!- esin=2 . o =
= s -
“ -
Ne1  Buinonuute npeobpa3zosasus, ucnonsays opmyns Cymme: Yrnos:
a) ynpocrwre: X422, 8) sin(%2+5%) (-2 So ‘ +45)%) —sin 42X — 4=y =
6) m(¥+7"’)—m(ﬂ}—?): 1) 3(cos(a—y)+cos(a+y)). - ) -
Dopmynsi, npeepalwaowme Cymmy DyHkUMA B yABOBHHOE NPOM3BEAEHNE DYHKLWIA: R N
cosn —cosy =
Dopmynsi, npespawaiowme Cymmy QyHKUWIA B yABOGHHOE NPOU3BeaeHne GyHKLWIA: sina + sinf = 2sin == ‘ s cos £ ""3 )
sina + sinf = 2sin®2£ + cos =2 sina — sin = 2cos= ", sin—= ’ ’T"”f""' s
sina — sinf = 2505‘"‘ . sin"" cosa + cosf = 2cosi *cos—— ’ 5 sk Y
cosa + cosf = 2cos 22 “’ +cos=E “" cosa — cosp = —2sin—~ "’ ’
S ¢+B a—ﬁ
cosa — cosp = —2sin—2% Mpumeyasue: apPryMeHTaMK NPABLIX YMHOXAIOLMXCA DYHKLMIA ABNAIOTCA
[TpUMEYaHUE:  ADrYMEHTaMM NPABEIX YMHC £ oyHILM -~ NONY-CYMM3 M NONY-PasHOCTE  MCXOAHLIX YITIOB.
NONY-CYMMa W MOMNY-PasHOCTb  WCXOAHBIX YIMOB.
Npumep YNpocTUTL, Pa3noNMTL HA MHOXMTENW sinz — sin6z + sin8z — sin13z
Npumep YNpOCTUTS, PasnoNMTL Ha MHOXMTENW sinz — sin6z + sinBz — sin13z Pewenue:  [Nepectasum cnaraemsie Tak, uTobet Byayume “nony-cymmel” unu “nony-pasHocTu” coenanm.
Pewerue:  lMepectasum cnaraembie Tak, YTobe! Gyaylume “nomy-CyMMbl” MK “nony-pasHoCTH" coBNany. sinz —sin13z — sin6z + sin8z = (sinz — sin13z) — (sin6z — sin8z) , xaxayio ua nap
sinz — sin13z — sin6z + sin8z = (sinz — sin13z) — (sin6z — sin8z) , xawayio u3 nap npeobpasyem no ¢-nam NPeBPaLLEeHUA PA3HOCTH CYMMBI:
npeobpasyem no (b-Nam NPeBPALSHNA PAHOCTH CyMMbIL z+13z z—-13z 6z+8z _ 6z+8z
2cos———=sin — 2cos sin
z+13z z—-13z 6z + 8z 6z + 8z 2 2 2 2
2cos sin — 2cos s = -
2 2 2 2 YNPOCTHM NOSYUYESHHBIE APTYMEHTH! “NONY-CyMMBI" , “NONY-pasHocTK”, yuTeM,
YDPOCTIN DOTHIXSIICIO SEYICHTLA 1IN CYMML . O FRENIOCTI» Y SHOM. yro sin(—x) = —sin(x) unonyusm —2cos7x +sin6z +2cos7z + sinz . Tenepe BugHO,
yto sin(—x) = —sin(x) v nonyuum —2cos7x + sin6z +2cos7z * sinz . Teneps BuAHO,
e e t h = t eo.” hilh e t ™ o ’
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