[image: ]ФОРМУЛЫ ПРИВЕДЕНИЯ










[image: ]








[image: ]











[image: ]	







[image: ]








[image: ]










Формулы приведения
[image: ]






[image: ]











[image: ]










	[image: ]
	







[image: ]










[image: ]
	







[image: ]











[image: https://present5.com/presentation/3/112771924_437003172.pdf-img/112771924_437003172.pdf-14.jpg]







[image: ]
	






[image: ]




[bookmark: _GoBack]
	

image6.png
- B mENE
1T T T 1T 1T 1 T a Lzl —
SN
N I u,nz 1_\H4n6“
10 — n__Mw A A 74_“4
L @ ~\ i
i 3
Bl \ | —
HVH_ = | BN
| HH
I A ™ .ﬂ“: Al
il 2-_w2|u Maf <t|en
! 55
3%.6 § _2, T e iai .|.|..|
l.lﬁ wia [ Tl %1 [ 1P
el IBEL H
. 4





image7.png
sin (§+a) cosa | sin(r+a)=-sina | sin (37" + a) =—cosa | sin(2r+a)=sina

cos(+a) ==sina | costr+a)=—cosa | cos (32_"+ a)=sina | cos(zr+a) = cosa
o 3

lg(i+ﬂ):—c(ga tg(r+a)=1tga rg(7+n)=—nga tg(2n+a) = tga
n 3

ag(y+a)=-tga | cg+a)=cga | ag —”+a)=—(ga ctg(2n+a) = cga

sin(;—‘ﬂ:) = cosa
cos(;—a) =sina
tg(3-a)=ctga
ng(;—a) =tga

sin(m — a) = sina
cos(m —a) = —cosa
tg(m—a)=—-tga

cg(m—a) = —ctga

cos(2-a) = -sina
w(e)=oe

ctg(%"—n):tga

sin2n —a) = —sina
cos(2m —a) = cosa

gRr-a)=

tga

cgn—-a) = —ctga

DOpMy/Ll NpUBEACHNA Pa3PaBOTaHLI AR YINOB, NPEACTABNEHHSIX B OAHOM W3 CNeAYIOLIVX BUAOB: 5 + a,

F-am+a m—a ¥ +a F —a 2r+an2m— a AHINOMUHO VX MOXHO UCMONL30BATE ANA YTIOB
npeacTasnenHLIx & rpagycax: 90° + a, 90° — a, 180° + a, 180° — @, 270° + a, 270° — a, 180° + 2, 180° — a.
K CHaCTI0, YUuTh HAM3YCTE GOPMY/ILI MPVBIACHVR BaM HE MPAASTCR, MOTOMY UTO €CT NeTkUli 1 HaAeXHIl

€NOCOB BLIBECTY HyXHyH 33 Napy CeKyHA,
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Kak 6bICTPO NonyuuTb niobyio dbopMyny npuseneHus

ANt Hauana 06paTiTe BHIMAHME, UTO BCe GOPMY/IbI MEIOT MOXOXii BUA:
aprymeHT GyHKIUH
B OJJHOM M3 16 BH0B
Tia x+a 3iq 27+a  KOHeuHas GyHKUMA
(1160 Ta ke camasi,
160 KOPyHKIUA
K UCXOJHO)

2| 2
72'—11. n-a, 37—11. 21-a,

90+a, 180+a, 270+a,360 +a,
90-a, 180 ~a, 270~ a,360 —a,

HCXOHas 3HaK: BCerja
bynkuus aubo “+”, 6o “-” TOJIBKO a

34eCh HYXHO MORCHWTL TEPMITH <KOBYHKLM» - 3TO Ta Xe Caman dyHKUVA C A0BaBIeHVEM N y6upaHUem
NPUICTaBKN «K0-». TO eCTh, AR CHHYCa KodyHKUMEN BYACT KOCHHYC, 3 ANTA KOCHHYCa - CHHYC. C TaHTEHCOM 1

KOTaHIeHCOM — aHa/OTNYHO.

Dyrums: KogpyHkuust
sina  —  cosa
cosa  — sina
tga = ctga

ctga  — tga

TakiM 06pa3soM, Hanpumep, CUHY.C NPV NMPYMEHeHNM 3TUX GOPMy/ HUKOrAa He NMOMEHAETCA Ha TaHreHC NAn
KOTaHreHC, OH NM60 OCTAaHeTCA CUHYCOM, M60 NMPEeBPATUTLCA B KOCUHYC. A KOTaHTeHC HIKOTAa He CTaHeT

CUIHYCOM WV KOCMIHYCOM, OH B OCTAHETCA KOTAHTEHCOM, NGO CTaHeT TaHreHcoM. U Tak Aanee.

Eaem Aansiue. Tak Kak NICXOAHaR GyHKLVIA 11 € apryMeHT HaM 0BbIHHO AaHbI, TO BECh BEIBOA HYXHO GOpMY bl

CBOATCH K ABYM BOMpOCaM:
- KaK ONIPEAC/INTE 3HaK MepeA KOHEUHOT yHKLel (ke uam MikHyc)?
- KaK OMpeaenTE MEHASTCA NI byHKLIMA HA KODYHKLMIO WU HET?
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Kak onpepenutb 3HakK nepepn KOHe4YyHoW dyHKuuen (nnioc
WU MUHYC)?

KaKoi 3Hak Gbinl Y MCXORHOM (YHKUMM B UCXORHOM YETBEPTM, TaKOM 3HAK U HYXKHO CTaBUTH
nepen KoHEeUHO (yHKLMEN.

Hanpumep, BeiB0AMM Gopuyny npusesenus ana cos(3 — a) .. C ncxopHol GyHKUMel MOHATHO —

KOCVHYC, @ NCXOAHAR YeTBERTE?

AAns TOr0, HTOBLI OTBETUTS Ha 3TOT BOMPOC, IPEACTaBUM, UTO a - yron ot 0 Ao 3, T.e. IeXNT B NpeAenax

0°...90° (XOTA 370 MOXET 6biTb He Tak, HO /1A OMPeAe/IeHINA 3HaKa AaHHAR YCIOBHOCTb HEOBXOAMA). B
KaKoii eTBEPTV TPUOHOMETPUUECKOM OKPYXHOCTV MpU Takom YC/IOBUM ByAT HAXOAMTBCH TOMKa,

o603Havatowan yron = — a?
UTOBbI OTBETUT Ha BOMPOC, HAAO OT TOMKM, 0603HAYAKWEN X, MOBEPHYTL B OTPULATENbHYK CTOPOHY Ha
yrona.

Y.

B KaKoli YeTBEPTY Mbi OKaxeMcs? B TpeTbeli. A Kakoid e 3HaK MeeT KOCUHYC B TpeTbeli ueTBepTi? MuHyc.
b . iy _
MosTomy Nepe MTOrOBOY yHKUVeiH GyaeT CTOAT MIHyC: cos(3E — a) = —
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MeHaTb U GYHKUUIO HaA KOMYHKUUIO UAM OCTaBUTb
npe>xHeu?

3aeck Npasuno ewe npowe:

- ecnn «TouKa npuasaky 5 (90°) unn 3T (270°)- dyHKuUA MeHSETCS Ha KODYHKLMIO;

- ecnm «TouKa npussakyy 7 (180°) unn 2 (360°) - GyHKLMS OCTAETCA TOM Xe.

. L3 L3 3 k3
To eCTs, NPU APTYMEHTaX MCXOAHOM dyHKUMM 5 +@, 5 — @&, X +a win 5 — @, Mul 4ONXHSI NOMeHATS

$yHKUMIO, 3 NPV apryMeHTax T + @, T — @, 27 -+ @ Wn 27 — @ - HeT. /U1 TOro, 4TO6 3T0 NIeryie 3aMoMHMT, Bl
MOXeTe BOCTIONb30BATHCA MHEMOHVUECKMM MPABU/IOM, KOTOPOE B LWKONE Ha3blBaloT «IOWGAMHEIM
npasunom:

Touku, o6ozrauatouwe 5 (90°) u 3 (270°), pacrionoxeHs BepTUKanLHO, 1 €CIV Bbl MepeBOANTE BIMAA C

OAHOIA Ha APyryto 1 Ha3az, BbI KBAETE FONOBOW, Kak 6bl FOBOPS «aa.
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Kusaem,
2021080U

3z
2

Touku xe, 06ozHavaiowme 7 (180%) 1 21 (360°), PACTIONOKEHEI TOPUOHTANLHO, 11 €CAM Bl NEPEBOAVITE BIMNAA
MeXAy HUMY, B&l MOTaETe FONIoBONA, Kak 6l TOBOPA <HET.

3TV «aa» 1 «HET» - U €CTh OTBET Ha BOMPOC: «<MeHSETCS 1 GyHKLMAD.
Takim 06pazom, COrnacHo Npaswny, & Haluewm npuvepe seilwe cos (7 — @) =... KocuHyC ByaeT MeHATLCA Ha

cuyc. B KoHeurom uTore nonyuaew, cos (3% — a) = —sin a. 310 1 ecTi BepHan popmyna npuseseHVs.
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MpuMepbl ¢ hopMynamMu npuBeaeHus:

3aueMm HyXHbl GOpMyNbl NPUBUAEHNA? Hy, HaNpyMep, OHM MO3BO/IAIOT YNPOLLATL BbIRAXEHUA UNN HAXOANTL
3HaUEHVA HEKOTOPLIX TPUFOHOMETPUUECKIX BbIPaXeHUIi 663 VCNOL30BaHNA KaNbKy ATOPa.

18 cos41°

pumep. (3aaarie 3 EI3) HallanTe 3navervie Beipaxenun —o—oc—

Petenue:

18cos41° _
sin49°

18cos41°
(90°

_ 18cosdl’ _
T Tcosdl®

=18

Orger: 18

Vine 41° 1w 49° HecTanaapTHele, MosTOMy «@ N06» 6e3 KanbKyIATOpa
BEIMMCIUTE HEMPOCTO. OAHAKO VCTIONL30BAB GOPMYbl MPUBUACHNS, Mbl
1Ierko HaliAeM NPaBINbHEI OTBET.

Mpexge Bcero, OBPaTMTe BHUMAHME Ha OAVH BaxHbIi  MOMEHT:
49° = '90° — 41°. MosTomy Mel Moxem 3amenuTe 49° Ha 90° — 41°.

Tenepe NpYMeHIM K cuHycy $opMyNy NpuBeseHIs:

« 90° — 41° - 570 NepBasn YeTBEPTb, CUHYC B Hell NONOXMUTENeH. SHauNT,
3Hak ByaeT nawc;

+ 90°- HaXOANTCA Ha <BEPTUKANVY - yHKLIMA MEHRETCA Ha KOGYHKLIO.
sin (90° — 41°) = cos41°

B uMCAMTene W 3HameHaTene MONYUMAMCh OAMHAKOBbIE KOCUHYChL.
Cokpallaem ux.

3anunceiBaem oTBET
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[pumep. HalAnTe 3HaueHVe BoIpaxeHa

Petenue:

3sin (n—a)

cos(F—a)

I _a)

cos (3 —a)

3sina—(—sina)

—sina

3sina+sina
—sina

3sina—(—sina)

3sina—cos(3+a)

4sina

—sina

3sin (r—a)—cos(§ +a)

PaccMoTpuM  nepeoe  cnaraemoe  uucnutens:  sin (m — a).
Bocrnonbayemca  opMynamu  npuBedeHns,  BbiBens ce
camocTosTeNbHO:

+ (m—a) aTo BTOPas ueTsepTh, a CuHyC BO BTOPOW YeTBepTM

NoNoXMTeneH. 3HaunT, 3Hak GyAeT nnioc;
« 7 3TO TOUKA «TOPUIOHTANbHASY, TO ECTb MOTaeM FONOBOM, 3HAUMT
(byHKUMS OCTaeTCA TOM Xe.

Takvm o6pasom, sin (m — a) = sina

Bropoe craraewoe uncnuTens: cos (% + a):

+ (£+4a) 570 onaTh BTOPan UETBEPTH, @ KOCHHYC BO BTOPO/

UeTBEPTU OTPULATENEH. 3HAUNT, 3HAK GyaeT MUHYC.
+ 5 370 TOUKa «BEPTUKaIbHAS», TO €CTb KMBAEM, 3HAUNT, DYHKUMS

MEHRETCA Ha KOBYHKLMIO - CUHYC.

Takum o6pasow, cos (§ + a) = — sina

Tenept sHamenatens: cos (3 — a). Ero bl paso6panu Beilue, oH page
MuHyc cunycy. cos (3 — a) = —sina

PackpbiBaem ckoBKyi v MPUBOAMM NOAOGHbIE CaraeMble.

Cokparvie Ha sin a, nonyuaem oteer.
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sin(—a) =—sina
1g(-a)=—1ga y
ctg(—a)=—ctga

cos(—a)=cosa
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Ipumep. BoiancnTe vemy paseH ctg(—a — ), ecmtga = 2

Pewerve:
3aech cpasy GOPMYNy NPUBEACHNA MPUMEHSATL HENb3A, TaK KaK apryMeHT
ctg(—a— ) = HeCTaHAapTHBIIA. UTO He Tak? [pexAe BCero, a CTOUT NepBOV, XOTA AOMKHA
2 6bITb MOCNIE «TOUKY MPUBA3KY». TIOMEHAEM MeCTam CaraeMbie apryMeHTa,
COXpaHsA 3HaKu.
Ve Nlydilue, HO BCE ellie eCTb MPOB/IeMb! — «TOUKa MPUBSA3KUA» C MAHYCOM, 3
— ctg(— T —a) = TaKOTO GpIYMEHTa y HaC HeT. VI363BUMCA OT MUHYCa, BLIHECA €ro 3a CKOBKY
= z =

BHYTPW apryMeHTa.

— ctg(—(%= + a)) = Teneps BCMOMHIM O TOM, HTO KOTAHTeHC - byHKUYA HeveTHaR, To ecTi
3 ctg (—t) = —ctgt. Mpeobpasoseisaem HaLe BelpaxeHVe.

HecMoTps Ha To, UTO Touka MPMBA3KM X Mbl BCe paBHO Moxem

A
CMONb30BaT  GOPMYNbl MPUBEAGHNA, MOTOMY 4TO 2 nexut Ha

— ctg(T +a) = nepeceueHIN OAHON U3 OCeli 1 YNCNOBOV OKPYXHOCT (CMOTPH MOSCHeHMe
2 Hmxe). (4 + @) 370 ueTBepTan UeTBEPTH, U KOTAHTEHC Tam OTPULATENEH.
«Touka TNpPUBAKM» - BepTVKaNbHa®, TO ecTb GYHKLUMIO MeHAeM.
OkoHuatensHo umeem ctg( 5 + a) = —tga.
= —(—tga) =tga=2 loToB OTBeT.
Orser: 2

ELLie pa3 NPOroBOpYIM 3TOT BaXHbIli MOMEHT: C TOUKY 3peHUs GOpPMy/Ibl NPUBEACHNR T -3T0 ToXe camoe, uTo 1

3 5 Ix _ 3midr
. Nouemy? Notomy uto Gt — 223

%+ 4 = 3+ 2m Ve cnoBaMy, OHU OTNMUAKTCA POBHO Ha
OAH O6OPOT 217, A HA 3HAHEHVIR TPTOHOMETPUHECKYX QY KLY KOTMUECTEO OBOPOTOR HIIKAK HE BAVIAET:
cost = cos(t + 2r) = cos(t + 4x) = cos(t + 67) cos(t — 2m) = cos(t — 4r) = cos(t — 6r) ...
sint = sin(t + 2m) = sin(t + 4r) = sin(t + 67) =. .. = sin(t — 2r) = sin(t — 47) = sin(t — 67)...

AHaNOMMUHO C TAHTEHCOM 1 KOTAHIEHCOM (TOILKO Y HIX «060POT» PaBeH 7).
tgt = tg(t + ) = tg(t + 2m) = tg(t + 3w) ... = tg(t — ) = tg(t — 2) = tg(t — 37)
ctgt = ctg(t + ) = ctg(t + 2m) = ctg(t + 37) =...= ctg(t — ) = ctg(t — 2m) = ctg(t — 37) ...

Takum o6pazom, —ctg( S + a) = —ctg(3E + 2m + a) = —ctg(¥ +a).
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Orser: 2
ELLie pa3 NPOroBOpYIM 3TOT BaXHbIli MOMEHT: C TOUKY 3peHUs GOpPMy/Ibl NPUBEACHNR T -3T0 ToXe camoe, uTo 1
3 Mouemy? Motomy uro 28 = STHT —_ 3% 4 4% _ 3% 4 970 Vi cnosamus, oMU OTAMUBHOTCH POBHO Ha
OAH O6OPOT 217, A HA 3HAHEHVIR TPTOHOMETPUHECKYX QY KLY KOTMUECTEO OBOPOTOR HIIKAK HE BAVIAET:

cost = cos(t + 2m) = cos(t + d) = cos(t + 6m) =... = cos(t — 2m) = cos(t — 4m) = cos(t — 6m).
sint = sin(t + 2m) = sin(t + 4m) = sin(t + 6r) in(t — 2m) = sin(t — 4r) = sin(t — 6m)

AHaNOMMUHO C TAHTEHCOM 1 KOTAHIEHCOM (TOILKO Y HIX «060POT» PaBeH 7).
tgt = tg(t + ) = tg(t + 2m) = tg(t + 37) =...= tg(t — ) = tg(t — 2) = tg(t — 37)...
ctgt = ctg(t + ) = ctg(t + 2m) = ctg(t + 3 .. = ctg(t —m) = ctg(t — 2m) = ctg(t — 37)...

Takum o6pazom, —ctg( S + a) = —ctg(3E + 2m + a) = —ctg(¥ +a).

To eCT, 4717 ONPeANIeHIS 3HaKa 1 HEOBXOANMOCTIA CMeHbI GYHKLIMI BaXHO AL MECTOMONIOXEHIE <TOuKM
NPUBA3KIY, @ He eé 3HaveHWe, MO3TOMY Tak PacTMChIBaTh He OBA3ATENIbHO (HO MOXHO eCni Bbl XoTUTE
BNEUATNTE CBOVNMMA 3HAHWSMU YUUTENbHILLY).
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YeTBEpPTb YUCIIOBON OKPYXKHOCTU

ECAM NOCMOTPETS Ha YUC/IOBYIO OKRYIKHOCTE, TO MOKHO 3aMeTUTh, UTO OCU AGCUMCC U OPAUHAT PasuBaloT
e Ha ueTbipe UacTW. 3TV YaCTM Ha3LIBAIOT YETBEPTAMM 11 HYMEDYIOT B TOM MOPsAKe Kak X MPOXOAAT,
ABUrasiC B MONOXMTENLHOM HANPaBAeHY (MPOTIE HaCcOBOV CTPeKi).

Ya
s
(% 5m)- sTopan weteepte o/
0@ %, nepBan YeTBepTH
R
$
>

A

\}
&

3r
;37 ) - pera veraepre

(37” ; 27) - veTBepTan YeTBepTE

MoueMy Tak BaXHO oOnNpeaenAaTb KaKoW YeTBepTH
NpUHaANEeXuT yron?

Hanpumep, 4ns n060ro yrna 13 BTOPOiA YeTBEPTU - CUHY.C MONOXMUTENEH, @ KOCUHYC, TAHIEHC 11 KOTaHIeHC
OTPULLATENLHBL. A 419 NIOBOFO YA 113 NePBOi UeTBEPTY - BCe UeThIpe GYHKLAM By yT MOAOKUTENLHSI.
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Teneps AasaliTe PaccMOTPUM MpUMep 33aui, KOTOPYIo He PeluTb 6e3 WCMONb30BAHWA 3HaHMi Mpo

yeTBepTU

Mpumep (E[3).

Hatianre

sina,

3

cosa——0,6ur<a<g

sin® a + c

sin’a + (—0,6)%

2

sin®a + 0,36

sin’a

0,64

os“a =1

1

ecm

Ham U3BeCTeH KOCUHYC, a HlfTU HYXHO CMHYC TOTO Xe yrna.

KOCUHYC TOrO e yrna?
OCHOBHOE TPUrOHOMETPUHECKOR TOXASCTEO. 3anuLLeM ero.

TOACTaBUM M3BECTHOE, 1 POBEARM BLIMMCNGHNR.
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sina=0,8 wwm sina=—0,8
¥ Hac 4a oTBeTa, 1 06a HaM MOAXOAT. HO y yIia He MOXET 6biTh

ABa Ctycal OANH MLLHIKL A KakoiT?
BOT TYT HaM 11 OMOXeT 3HaHMe 0 UeTBepTsX: 06paTUTe BHUMaHNe,
3n

UTO y HaC B yCnOBYM eCTb ABOIHOE HepaBeHcTBO T < @ < g,
. 3r
TO €CTE yron @ TaKoli, 4To 6onbLue 7, HO MeHbe 5

3HAUNT OH NeXUT B TpeTbeii YeTBEpTM. A B TpeTbeii UeTBepTi
cuHyc oTpuLaTenen. MosTomy BepHbii oTget: —0, 8.

Orser:sina = —0,8.

Mpo HENOCTOSIHCTBO YeTBepTei:

BaXHO NOHMMaTS, O, Hanpmep, NepBOil 4ETBEPT/ MPUHAANEX AT He TOMLKO Yrel o7 0 A0 -, HO 1 yre oT

5 3¢
2m 80 5, 11 0T 4T 0 "5, M OT 67 0 5T U Tak Aanee. BeAb KaK TONLKO Mol 3aKaHUMBaEM NONHbIN 060POT

2 2 Y
KOHUAETCA UeTBePTan UeTBEPTE U OMATL HAUNHARTCA NepBas.

Kpome TOro, HyXHO MOMHWTb, YTO YI/bl MOTYT OTK/NaAblBaTbCA B OTPULATENIbHYH) CTOPOHY (MO Yacosoit
CTpenke), v TOTAa Mbl MOMajeM B Mepsyio YeTBepTb TONLKO B KOHLe kpyra. BeAb cHauana msl npoiizem
UeTBEPTYIO YeTBEPTL, NOTOM B TPETLIO U T.A.

(=m—

BTOpas YeTBepTL

-nepeas YeTBepTs

- YeTBepTan UeTBepTh,





image4.png
Hy 11, KOHEUHO, Mbl MOXEM B OTPULiaTE NIsHyko CTOPOHY AeNaTk 060POTE, Tak Xe Kak 11 B [IONIOXHTENIsHYHO.
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TpUroHoMeTpuuyeckas Tabnmua ¢ Kpyrom
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