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Marepianu 10 Temu:

CnpunMaHHS | YCBIAOMNEHHS MOHATH CUHYCA, KOCUHYCA, TAHreHca i
KOTaHreHca umcna

Po3rnsaHemMo Ha KOOpAMHATHIN NAOWMHI KONo pagiyca 1 3 LeHTPOM y noyaTky
KOOpAMHAaT, sike Ha3MBAETbCS OAMHUYHUM (puc. 43). No3HauYMMo TouKy Po —
npaBui KiHeub rOpuU3OHTaNbHOro AdiameTrpa. [lloctaBuMO Yy BiANOBIAHICTb
KOXXHOMY AiMCHOMY YMCNY A TOYKY Koslia 3a TakKUMM NpPaBUIIOM:

1) Akwo a > 0, To, pyXakwuncb No KOsy i3 TOYKM PO B HanpsaMi npoTu
FrOAMHHWKOBOI CTPiNKKM (AoAaTHMK HanpaM obxoay Kona), onuweMo no Kony
LWAAX AOBXMHOK a, KiHLeBa ToYKa LubOoro wnsaxy i byae wykaHow Touykow Pa.
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Puec. 43

2) Akwo a < 0, To, pyxatuucb i3 Touyknm Po (puc. 44) B HanpsaMmi 3a
FrOAMHHWUKOBOK CTPINIKOKD, ONUWEMO MO KOy LWASX AOBXWHOKW |al; KiHeub
Lboro wnaxy i 6yae wykaHa Todyka Pa.
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Puc. 44

3) Akwo a = 0, To NoCTaBMMO Y BiANOBIAHICTb TOUKY Po.

TakMM  4YMHOM, KOXHOMY AiIMCHOMY 4YWUCly MOXHA MNOCTaBuUTU Yy
BiANOBIAHICTb TOYKY PO OAMHMYHOIO KONa.

Akwoa = ao + 2nk, pe k — uine 4ucno, TO npu  NOBOPOTI Ha
KYT 0 O4Eep>XXYEMO OAHY i Ty CaMy TOYKY, LLO W Npu NMOBOPOTI Ha KyT AO.

Akwo Touyka P BignoBsigae 4yucny a, TO BOHA BignoOBiAAa€E i BCIM 4yucniam
Buay a + 2nk, ae 2n — gosBxuHa kona (6o paaiyc gopiBHioe 1), a k — uine
YMCNO, WO NOKA3YE KiNbKiCTb NOBHUX 06X0A4iB KO/MA B TY UM iHLWIY CTOPOHY.

CMHYCOM u4MucCa a Ha3uMBa€EeTbCA opAauMHata Touyku Pa, yTBOpeHoi
noBopoToM Touyku Pa (1; 0) HaBKOMO NOYaTKy KOOpAMHAT Ha KyT B @ pajiaH
(no3HayvaeTbcs sin a) (puc. 49).

CnHyc BU3HayeHun anga 6yab-aKoro ymcna a.

KocMHycoM uucna a Ha3mBaeTbCcs abcumca Touknm Pa, yTBOpEHOI
noBopoToM To4yku Pa (1; 0) HaBKOMO NoOYaTKy KOOpAMHAT Ha KyT B A pajiaH
(no3HavaeTbca cos a) (puc. 49).

KocuHyc BM3HA4YeHUN Ans 6YD,I:>-9-|KOI'O ymcna a.
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Puc. 49



TaHreHCoM 4MCcJia d Ha3UBAETLCA BIAHOLWEHHA CUHYCa 4ucna d Ao Moro
S o

tgor="——
KOCUHYCa: COS LY.

TaHreHc BM3HAYeHUN ANS BCiX a, KPiM TUX 3HAYeHb, ANga akmx cos a = 0,
it

TO6TO, O = 2+ nn, n E Z.

Ana po3B'aA3yBaHHA AeskuX 3a4ay KOPUCHO MaTuU YABNEHHS Npo NiHilo
TaHreHcis (puc. 50). NMpoBegemMo AOTUYHY tA0 OAMHMYHOINO Koslia B Touui Po.

Hexah a — [OBiflbHe 4WUCIO, AN SKOro cos a ;t 0, Toai Touka Pa
(cos a; sin a) He nNeXxuTb Ha oci opauHaT i NnpaMa OPa nepeTunHae t B gesKin
Touui Ta 3 abcuucoto 1. 3HanaemMo opanHaATy TOUKK Ta i3 TpukyTHUKa OPoTa.
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1 ; Yy = tga.

Puc. 50

TakMM 4MHOM, opAauHaTa TOo4ukM nepeTuHy npamux OPa i t AopiBHIOE
TaHreHcy yncna a. Tomy npamy t HasmBatloTb BiCCHO TaHIEHCIB.



KoTaHreHcoM uucna a Ha3MBA€ETbCA BiAHOLWEHHA KOCWHYCa 4ucna a Ao
COS LY
clgl = ——

MOro cuHyca: SN &

KoTaHreHC BM3HA4YeHUW AN BCiX A, KPiM TaKMUX 3HAYeHb, AN8 SAKUX Sin a
p 0, To6To, a = nn, n =z

BBeaeMo NOHATTA MiHiT KoTaHreHcis (puc. 51). MNMpoBeaeMo AOTUYHY q A0

P,
OAMHUYHOIo Kosa B TOYLi 2 . OQnsa OoBiNbHOro 4yncna d, AKWo sin a ;t Oi
BignosigHO To4dka Pa (cos q, sin a) He nexuTb Ha oci OX i ToMy npsMa
OPanepeTtnHae npaMy q y aeskin touui Qa 3 opanHaTowr, WO AOpiBHIOE 1. I3

£ T — =cigld
TpukyTHMka O 2 Qa Maemo: i , 3BiAcU X = ctg d. TakuM YMHOM,

abcumca TOoukM nepeTuHy npsiMoi OPa i q AOPIBHIOE KOTAHreHcy 4yucna a,
TOMY NpAMY  HAa3MBaKTb BiCCHO KOTAHIreHCIB.

Puc, 51

B13HaYeHHS 3Ha4Y€Hb TPUITOHOMETPUYHUX DYHKLIN AESKUX YMCEN

Yepes3 Te WO NOBOPOT Ha KyT B A padiaH cniBnagae 3 nosopoTtoM 180 Ha

186
KyT — . @ rpaayciB, apryMeHT CMHyCa i KOCMHYCa MOXHa BUpPa3uUTU SK B
rpagycax, Tak i B pagiaHax. Hanpuknaa, npu noBopoTi Touku (1; 0) Ha KyT
it it it

2 , To6TO Ha KyT 909, TOMY sin 2 =sin90° = 1, cos 2 = cos90° =0,



3anoBHMMO Tabnuul 3HayeHb CUMHYCA, KOCMHYCA, TaHreHca i KoTaHreHca
Aeskux uucen (tabnuusa 1).

Tabnuus 1
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BUBYEHHSA 3MiHU 3HAKIB TPUTOHOMETPUYHUX DYHKLLIN

Yncno sin a — ue opavHaTa BiAnNoBiAHOI Toukn Pa, ToMy sin a > 0, aKwWwo
TOYKa po3TalwoBaHa Buue oci abecumnc, To6T0 B I i II uBepTax (puc. 52). Akwo
LS TOo4YKa JIeXUTb HUXYe oci abcuuc, TO ii opaAuHaTa Big'€EMHa B TpeTin i
yeTBepTin uBepTAX.
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UYncno cosa — ue abcumca Toukm Pa, TomMycosa> 0 B I Ta IV
uBepTax, cos a < 0 B II Ta III usepTax (puc. 53).

Puc. 53
Sin & CRU
g0 = clgs = ——
Tak $K COS &, SHY X, to tg a > 0 ictga > O,

AIKLLO Sin a i cos a MatTb ogHakoBi 3Haku, To6To B I i III uBepTax, itga < 0
ictga < 0BIIilIV uBepTax (puc. 54).
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Puc. 54

CniBBigHOLWEHHS MiDK TAHCEHCOM | KOCUHYCOM, KOTQHIEHCOM i CUHYCOM.

sin2a+cos2a =1pana BCiX 3HayeHb d. LA PpiBHICTb Ha3MBa€ETbCH
OCHOBHOI TPUFOHOMETPUYHOIO TOTOXHICTIO.

3 OCHOBHOI TPUIOHOMETPUYHOI TOTOXHOCTI MOXHa BMpa3uUTK Sin a yepes
COS d i HaBMNakKwu.

sina=+y1-c08° ¢ cose=+yl-sin" ¢

s o COS
g =—— gt =——
COS¢, S HE
SitG €OSa
igo - clgo = . =1

COS S



fgo = Clga = i
aga . igo
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sin“ ¢ pe & ak.kel,
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