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PaccmoTpumMm cneayroume Bonpochl:

. paAMaHHas Mepa yrna;
2. MOBOPOT TOUYKM BOKPYr Hayasna KoopAWHaT;

3. onpefeneHne CMHYca, KOCUHYCa U TaHreHca
NPOU3BOJIbHOrO Yyrna;

4. 3HAKW CMHYCa, KOCUHYCA U TaHreHca;




[TOBTOPUM OCHOBHbIE MOHATUA:

[ IKoOpAnHATHAas IIpsMas;
[ IkoopAuHaTHad IMJI0CKOCTD;

(JeHTpaJILHBINU YIOJI;

[Jsin a, cos a, e 0<a<180°;

[JYpaBHEHUE OKPYKHOCTH C LIEHTPOM B HaYajae KOOpAUHAT U
paanycoM paBHbIM 1.




Bonpoc 1: Pagnannas mepa yrna.

Kaxxgoun Touke npsamMoun ctaBuUTCA

B COOTBETCTBME HEKOTOPAA TOYKa
4 OKPY>XKHOCTW.
Kpome rpagycHon mepbl yrna
CYLLeCTBYET elle U pagnaHHas.
Paccmotpum okp(O(0,0);R) ayry
PM,, paBHyto paguycy R.
LieHTpanbHbIN yron,
onupatroLwmnucda Ha ayry, anvHa
KOTOpOU paBHa paaunycy
OKPY>XHOCTU, Ha3bIiBaeTCs YrrioM B
OOWH paguvaH.
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Bonpoc 2: [N1oBOpOT TOYKM BOKPYr Hayasia KoopauHar.

[l

YCTaHOBUM COOTBETCTBUE
MeXAYy AENCTBUTENbHbIMMU
YyMcnaMm N ToOUYKaAMU
OKPY>XHOCTWN C MOMOLLbIO
NOBOPOTA TOUKU OKPYXXHOCTMW. 1

PaccMOTpUM Ha
KOOpAMHATHOWM MIOCKOCTMU
OKPY>XHOCTb paguyca 1 c
LEHTPOM B Hauane
KoopAauHaT. Ee Ha3bIBaloT
eANHNYHOHN OKPYIKXHOCTbIO.

BBegeM noHATME MOBOPOTA
OKPY>XHOCTM BOKpPYIr Hadana
KooOpAWHAT Ha yrona B a
paavaH, a- nwboe
AenCcTBUTENbHOE YUnCIIO.
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3. MoBopoT Ha 0 paanaH, O3HavyaeT, YTo

TOYKa OCTaeTCA Ha MecCTe.




Bonpoc 3: onpeneneHue cMHyca, KOCUHYCa,
TaHreHca yrna.

CWMHYCOM yrna o Ha3pIBaeTCS OpAUHATA TOYKH, ITOJTYUYCHHOM
oBOopoToM To4kH (1,0) BOKpyr Hadanga KOOpJAMHAT Ha yIoJI (.

OO0o3HayvaeTcs sin o
KOCMHYCOM Yr/ia o Ha3eIBacTCS aOCIIMCCA TOYKH, IOTYUCHHON
moBopoToM TOYKH (1,0) BOKpyr Hauaiga KOOpJAMHAT Ha yIoJI d.

OO0Oo03HayaeTcs cos o

0
IIIpu nosopore T.P(1,0) Ha yrox a, T.e Ha yroa 90, _poayuaercst Touka (0,1).

JOpavHara TOYKH paBHa 1, [I03TOMY sin 90=sith ~ Z1.

JA06cucca Touku pasHa 0, cos90 =cos &0 2
2




3anaHue:

Hantun cos 270° =
sin 270° =

sin m +sinl,5n =
sin3n - cosl,5n =

[]

(1 O [




OnpeneneHne TaHFreHCa M KOTAHreHca yrna

[0 TaHreHcom yrna a 1 Hawnaute
Ha3bIBAETCS OTHOLLEHMNE o
CMHYCa yrna a K ero tg 0°=
KOCUHYCY. ctg 270° =
. (o) (@ J—
- tq a= Sina tg 0 tq180
coso

[0 KoTaHreHcom yrna d
Ha3blBaeTCd OTHOLWEeHune
KOCMHYCa yrfa a K ero
CUHYCY.

cosal
O ctg a=

SIn A




Bonpoc 4: 3HakKM CMHyCa KOCUHYCa U TaHreHca.
CUHYC KOCMHYC U TaHreHc yrios a u —d.

sin COS O tg a
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Myctb T P(1,0) aBMXeETCA N0 e 4AMHNYHOUN OKPYXHOCTN NPOTUB 4aCcoBOM

CTpEenKu.
, Sin a>0, cos a>0.

o € luemes
O o € 2uyeme Sin a>0, cos a<0.
O o € 3yemeasin a>0, cos a<0.

N o € 4yemea SIh a<0, cos a>0.



Bonpoc 5: CMHYC KOCUHYC U TaHIeHC yrjioB d un —d.

7 Myctb T M, n ™M, eaAnHNYHOM
OKPY>XHOCTWU MOJ1y4Ye€Hbl MOBOPOTOM
Y TP (1,0) Ha yrnbl a n —a.
Toraa ocb Ox pgenut yron M,OM,nononam,
noatomy TM, 1 M, CVIMMeTpVI‘-IHbI
OTHOCUTENbHO ocm Ox
M, (cos q, sin a), M, (cos (- a), sin(a)).
X 3Haunt (1) sin(-a)=-sin a
(2) cos(-a)=cos a

P(1 0) Ncnonb3ys onpeaenenHns TaHreHca u
KOTaHreHca

(3) tg (-a)=tga

(4) ctg (-a)= -ctg a
®opmMyabl 1-2 cnpaseanmebl Npu Nbbix da.
®opmMyna 3, npu

T
a ¢5+7r1<,1<eZ




1) nokaxute popmyny (3) caMoCToATENIbHO.
) 37,
4

2) BbISICHUTE 3HAKWM CMHYCaA, KOCMHYCA M TaHIeHca Yr/oB:a

S
6) 745°, B)- T




BonpocC 5 3aBUCUMOCTb MeXAy CUHYCOM,
KOCMHYCOM U TAHMeHCOM OAHOIro M TOro e yrna.

O

(cosa sin (x)

Myctb T M (X;y) €eANHUYHOM
OKPY>XHOCTW MoJslydeHa noBoOpoOTOM
Toukun(1;0) Ha yron a. Torga no
OnpeAeneHunto CMHyca 1M KOCUHyca
X=COS d, Y= sin d. Touka M
NPUHAANEXUT €AUHUYHOM OKPYXXHOCTH,
NOSTOMY ee KOOpAMHaThI
YAOB/IETBOPSIOT YPAaBHEHUIO: X% +y?=

cnenoBaTtesibHO
sin? a +cos? a=1. (1)

PaBeHCTBO (1) BbINOAHSAETCA NpU NO6bIX

3HAYEHMAX d N Ha3bIBAETCS
OCHOBHbBIM
TPUrOHOMETPUUYECKUM
TOXXAECTBOM.

3aBUCUMOCTb MEXAY TaHreHCOM U
KOT@HIeHCOM ornpeaensercs
paseHctBoM: (2) tg a - ctg a=1,

T
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NTor ypoka:

S XX X

<

YemMy paBHa paanaHHas Mepa yrna, rpagycHas
Mepa yrna?
Kakon yron HasblBaeTCcs yriomM B oAnH paguaH?

YTO Ha3bIBAOT CUHYCOM, KOCMHYCOM, TAHF€HCOM
NPOU3BOJILHOIO yrja a?

KakuM paBEeHCTBOM OnpeaensieTcs 3aBUMCMMOCTb
MeXAY CMHYCOM U KOCMHYCOM OAHOI0 M TOro Xe
yrna? Kak Ha3bIBAeTCs 3TO paBEHCTBO?

KaknMm paBeHCTBOM onpeaendercd 3aBUCUMOCTb
MeXxay TaHreHCOM U KOTaHreHCoM O4HOro U
TOro Xe yrna?




MaTeMaTU4YEeCKNN ANKTAHT.

L
1BapuaHT 1. HanauTe pagnaHHyo Mepy yrna. 2 BapuaHT
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3.Hangnte K¥BpanHaTbl ToukKn, noAPdeHHOM nosopoToMm T(1,0) eANHNYHOMN
OKPY>XHOCTM Ha Yros
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1BapuaHT. 4.BblUUCIUTE: 2 BapWuaHT.

1) cos0%°+3sin 90°= 1) cos180°+5sin90°=
=1+3-1=1 =-1+5:1=5
2) sin 270°-2cos 180°%= 2) sin180°%-3cos0=
=-14+2=1 =0-3=-3
3) 1+ctg270°-5tg360°= 3) sin60°+cos30°=
LB g
=1+0+0=1 9 >
4) sin30°+cos60°= 4)tg360°-2ctg270°+3=
1 1
=—+—=1 =0- 04+3=3




