Дата занятия: 13.04, 15.04
Тема занятия: График функции y= cosx, y=sinx, его свойства и график  
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Подготовиться к тесту по теории. Практические работы и самостоятельные отправлю по эл. Почте.
Примерные вопросы к тесту:
[bookmark: _GoBack][image: ]
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CocraBuM Tabsumny 3HaYeHUN QYHKIUHU Y = sin x:
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OTMeTHM 3TM TOYKM HA KOOPAMHATHOM INJIOCKOCTH M COESUHUM
HX IUIaBHOM KpPHBOii. ITO rpaduk GyHKIMU Y = sin x Ha oTpe3ke [0; 7]
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(puc. 76). O6paTuTe BHUMaHMe HA IJIABHOCTH rpaduKa B TOUKe (g, 1)

U Ha TO, 4TO U3 HadYajJa KOODPAUHAT

KDuBasa BBIXOAUT KakK OBl mOA
yriiom 45°, Tlouemy 3TO TaK, MBI IOKA
O0BACHUTL He MOKEM, OTJIOMKHM
CooTBeTCcTBYIOIIMI Pa3TrOBOD MO IJa-
BhI 7,

Ho6aBuB K mOCTPOEHHO JTUHUU
CHMMeTpuuHyI0 eifi OTHOCHTEJIBHO
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Havajla KOOPAWHAT, IHOJYyUYUM rpadmk GyHKOHHU Yy = Sin X Ha OTpPe3Ke
[-r; =] (puc. 77).

HaxoHen, BOCIIOJIBE3yEeMCA T€M, 4YTO 2T — OCHOBHOM epuoj QyHK-
IUu Yy = sin x. 3TO 3HAUMT, YTO Ha OTpe3Ke [7; 3] rpaduk QyHKIUM
BBIIVIAZUT TaK *Ke, KaK Ha oTrpe3ke [—7; ©t] (puc. 78). Tak ke rpadux
OymeT BHIIJIAAEeThL Ha oTpe3kax [3m; On], [5m; T=m], [-3m; —n] m T. A.
OxoruYaTenbHBIH BUA rpaduka QYHKIMM Y = Sin X IpeACTaBJIeH
Ha pUCYHKe 79.

JInauio, ciayxxairyo rpagpuxkom (GYHKOMH Y = Sin X, Ha3bIBAIOT
cuHrycoudoii. Ty dacTs cCUHyCcOMIbI, KOTOpPad U300pakeHa Ha PUCYHKe
77 nanm 78, HA3LIBAIOT B0JIHOU CUHYCOudvbl, a Ty 4aCTh CHHYCOUIHI,
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goTOpad n300paKkeHa Ha PHCYHKe (6, Ha3LIBAIOT NOJYB0JAHOU WUIHA
apKol cuHycouovt.

OnupadAch HAa NOCTPOEHHBIN rpadpuK, OTMETHM eIllfe HEeCKOJBLKO
cBOMCTB QYHKIVMHK Y = sin x.

Ceolicmeo 7. y = sin x — HelnpepsIBHAA QYHKIIUA.

Ceaoiicmeo 8. O6nacte 3HaYeHUN (QPYHKIHUH Y = Sin X — OTPE3OK
-1; 1]

Csoiicmeo 9. PyHKIIUA BHINYKJIA BBepX Ha orpe3ke [0; 1], BEIMyKJa
gHMA3 Ha oTpeske [r; 2n] m T. &.

IIpumep 1. Pemnmnts ypaBHeHMe Sin x = x — 7.

PemnieHue.

1) PaccmoTpuMm aBe QYHKIHMU: Yy =Sinx my =x — 7.

2) Iloctpoum rpaduk pynkmum y = sin x (puc. 80).

3) IlocTpoum rpaduk JMHEHHON QYHKIHMH Yy = X — N. ITO IpaAMas
IuHudA, npoxondinaa dyepes Touku (0; —n ) u (w; 0) (puc. 80).
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&
L— < A(m; 0) A4
| V7
o) x
o _1 |
y=sinx

Puc. 80

4) ITocTpoenHble rpaduKH IIepeceKaloTCs B OAHOM Touke A(m; 0).
SHauuT, 3amaHHOE yPaBHEHUE MMEeT €IUHCTBEHHBIA KOpDEeHL T — 3TO
8bcnucca Touku A.

Omeem: T.
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2. OyHKYua y=cCcos X

Usyuenue GYHKIMH Y = COS X MOXXHO ObLIO ObI OCYLIECTBUTH IIPH-
"€DHO 1m0 TOI e cXeMe, KOTOpasA GbLIA MCIOJIb30BaHA A (HYHKIUM
) = sin x, Ho mu BbIOepeM OoJsiee KOopoTKui nmyTh. CHayajia JoKaKeM
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nBe GOpMyJibl, BaXKHBIE caMU II0 cebe, HO ITOKa HMeIoIue IJA Hac
JIMIIL BCIIOMOTATEJILHOE 3HaYeHue.
Hna 1106020 3navenus t cnpagediusvl paseHcmaa:

sin (t + g) = cos 1;

coS (t + g) = —sin t.
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IHoxkasdaTteascTBo. Ilyctes uncay ¢t coorBeTcTByeT TOUKa M

YHCJIOBOM OKPY’KHOCTH, a UUCHAY ¢ +% — Ttouka P (puc. 81). Hyrm

AM un BP paBHBI, COOTBETCTBEHHO, PABHBI U IIPAMOYTOJbLHBIE TPEYTOJIb-
HUKN OKM un OLP. 3nauut, OK = OL, MK = PL. YuyursiBasg pacmnoJo-
JKeHue paBHBIX TpeyroJbHMKOB OKM u OLP B cucteMe KOOPIHMHAT,
IeJaeM ABa BBIBOjA:

1) opauaaTa Touku P ¥ mo MOAYJIIO, 1 II0 3HAKY COBIAajaeT ¢ aoc-
IMUCCON TOUKU M; 3TO 3HAYUT, UTO

sin (t + g) = cos t;

2) abciimcca TouKM P mo mMoayJio paBHA opAuMHATe TOYKH M, HO
OTJINYaeTCA OT Hee 3HAKOM, T. €.
1 _ .
COS (t + 5) = —sin t.

AHajIornuHbie PacCyKIeHUA NMPUBOAAT K TeM JKe BBIBOJAM B TeX

cJaydasax, Korga Todka M npuHAAJIEKUT He IIepPBOIl YEeTBEPTH.
7'y Bocnosb3yemca popMyJIoi cos X =
B
N
P// NN
/ N\ 4YTO AOKa3aHa BbIlllie, TOJIHBKO BMECTO
/ \ IepeMeHHOH { MBI HMCIOJBb3yeM
nepeMeHHEy0 x). Ora noaBoJdaeT
YTBEP¥AaTh, YTO QYHKIIUU Yy = COS X

= sin (x + g) (3TO Ta Ke dpopmya,

Q
RV:“

\ / Yy = sin (x + g) TOXKAEeCTBeHHBI,

\\ // 3HA4YUT, UX rpauKu COBIIAZAIOT.
\\ // IToctpoum rpadpuk pyHKOuHA

D Yy = sin (x + g) Ilns aToro meped-

Puc. 81 IeM K BCIIOMOTraTeJIbHOH cucreMeé
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xOOPAMHAT C HAYaJIOM B TOYKeE (—g; 0) (puc. 82) u nocTpoum rpadhuk

HYHKIHHA Y = sin x B HOBOH cucTeMe KOOPAHMHAT — 3TO U OyaeT rpaduk

GYHKOUH Y = sin (x + g) B CTApoOil cucrteMe KoopamuHar (puc. 82), T. e.

rpaduK dyuxuuu y = cos x. Ero, kak u rpapuk pyEKmum y = sin x,
ya3bIBAIOT CHHYCOMJOM (YTO BIOJIHE eCTECTBEHHO).

b
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2
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CroiicTBa QPyHKIIMH Y = COS X

Ceoiicmso 1. D(f) = (—o0; +00),

Ceoiicmaeo 2. y = cos x — 4deTHaAA QYHKIUA.

Jto ObL10 JoKa3aHo B § 13 (cM. cBoiicTBO 1 B nyHKTe 1) M X0opoiio
UIIOCTPUPYeT IrpaduK PyHKIHUU: rpapUK CUMMETPUYEH OTHOCUTEJILHO
CH Y.

Ceoiicmeo 3. PynKusa yobpiBaeT Ha oTpe3ke [0; m], Bo3pacTaeT Ha
Tpe3Ke [n; 2n] u T. A.

B oburem BHIe 3TO MOXKHO 3aIIMCcaTh TaK: QPYHKIUA I = COS X YObI-
aeT Ha JI060M oTpe3ke BHIA [2nn; © + 2nn] u Bo3pacTaeT Ha JIOOOM
Tpe3Ke Buja [t + 2nn; 2 + 2nn], roe n € Z.

Ceoiicmeo 4. PyHKIUs OrpaHNUYeHa ¥ CHU3Y U CBEpXY.

Ceoiicmao 5. Ypauw = —1 (3TOro 3HaUYeHUSA PYHKIUA LOCTUraeT
} II000if TOUKe BUAA X = T + 2MR); Ynaws = 1 (3TOro 3HaueHUA PyHK-
M nocturaer B 060 TOYKe BUAa X = 27k).

Ceoilcmeo 6. y = cos x — mepuozudecKas QYHKIUA C OCHOBHBIM
Iepuonom T = 2m.

Ceoiicmeo 7. y = cos x — HempepbiBHaA HYHKIUA.

Ceoiicmeo 8. E(f) = [-1; 1].
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Ceoiicmeo 9. PyHKIUA BBINYKJIA BBEPX Ha OTpPe3Ke [—5; 5]’
n, 3n
BLIITYKJIA BHU3 Ha OTPE3Ke [5, 7] uT. I.

IIpumep 2. Pemuth ypaBHerue cos X = x2 + 1.

P e 1 e nHue. IlocTpous B 0g4HOM cucTeMe KOOpAUHAT rpaduku GyHK-
Uit y = cosx u y = x2 + 1, yoexxgaemca (puc. 83), 4ToO OHM MMEIOT

ogHy 001ry10o Touky A(0O; 1). 3HauuT, 3aaHHOEe YPaBHEHNE UMEEeT eAUHCT-
BeHHBIN KopeHb — x = 0.

Omeem: 0.
A |
\ /r
o 7
dp
y
NC A VD
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- _r 0 I T x
2 2
N | _1 \'j
| y=cosx

Puc. 83
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IIpumep 3. a) Iloctpouts rpaduk QyHKIIHH

|sin x|, ecom x < %,

<
I

[ 6 6

6) [okasaTh, 4To 3Ta QYHKIUA yObIBaeT Ha oTpe3ke [1; 3] u BO3-
pacTtaeT Ha oTpe3ke [4; 6].

Pemenue. a) Uro6sl mocTpouTs rpaduk 3agaHHON KyCO4YHOH
byHKIUKM, IIOCTPOMM CHadaJjia rpadpmk pyHkmuu y = sin x. Orpa3us
CHMMETPHYHO OTHOCHUTEJILHO OCH abCIuCC BCe IIOJIYBOJIHLI rpaguka,
pacIoJIO’KeHHbIe HHKe OoCH abcmucc, moaydyum rpapux pyHKIHHA
y = |sin x| (puc. 84). Bo3sMeM Ty ero 4acTh, KOTOpas yAOBJIE€TBODAET

T
VCJIOBHIO X < r (3Ta 4acTh BhiZiejieHa Ha puc. 84). amee, uTo6H
T

6)’ HY’KHO rpadpuk GpyHKIAR

IIOCTPOUTH I'pad@MK PYHKIMHU Y = COS (x -
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T

Y = cos x cABMHYTH BIpaBo (BIOJb OCH abciucc) Ha 3 (puc. 85).
T

Bosrmem Ty €ro 4acTh, KOTOpas yAOBJIETBOPAET YCIOBHIO X > & (BHI-

fienena Ha puc. 85). I'padpuk 3amaHHON KycouHOIl GyHKIUM H300pa-
’KeH (B Gosiee MeJIKOM MaciiTabe) Ha pucyHKe 86.
0) Bocnosnnayemcsa moctpoeHHEIM rpaduxom. Orpesok [1; 3] mpu-
)’

Hagnesxur OTPEe3Ky [E; —Gn-jl, IMOCKOJIBKY 1 > g‘, 3 < 7—:' Ha orpeske
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1. PYHKYUs y = sinx

Berriiie, B § 14, MBI chopMyIMpPOBAIHA TPABUJIO, IIO3BOJISAIONIEE KAaXK-
IOMY 4YMCJy t IMOCTaBHUTL B COOTBETCTBME YHCJIO Sin t, T. e. ompeje-
g QyHKIMO u = sin t. OTMeTHM HEKOTOphIEe ee CBOMCTBA.

CBoiicTBa ¢pyHKIUH Yy = sin x.

Ceaoiicmeo 1. O6y1acTs onpeesiIeHUsI — MHOXKeCTBO R nelicTBHUTE IB-
HBIX 4uCel.

IJTO CJIeAyeT U3 TOro, 4YTO JN1000MY Yucay t COOTBETCTBYET Ha 4UC-
JIOBO OKPYKHOCTH TouKa M(t), KoTOopas MMeeT BIOJIHE OIIpeleJIeH-
HYI0 OPAMHATY; 3Ta OPAMHATA M €CTh Sin t.

Ceaoiicmeo 2. u = sin t — HedeTHass QYHKIIUA.

IJTO cJIefyeT U3 TOro, 4TO, KaK ObLJIO JoKa3aHo B § 13, aisa sr000ro
4YucJia ¢ BBIIIOJIHAETCA PaBEHCTBO sin (—t) = —sin t.

3Hauut, rpadhuk GYHKIUU u = sin ¢, KaK rpadux 0601 Heder-
HOM HyHKIMH, CHMMETPUYEH OTHOCUTEILHO Hadajla KOOPAUHAT B IIpd-
MoyrosibHOU cucreme KoopaueHaTt tOu.
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Ceoiicmeo 3. PyHKIMA u = sin ¢ Bo3pacTaeT Ha OTPe3Ke [O; —] 1

YOrIBaer Ha oTpeske [g, n].
ITO ciaeAyeT M3 TOrO, YTO NPU ABMXKEHUM TOYKHU IO IepPBOil

1€TBepTH YuCsI0BOH OKpyxHOCTH (OT O IO g) OpAMHATA IIOCTEIIeHHO
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yBeaunuusaercsa (ot 0 no 1 — puc. 75, a), a npu ABUIKEHHUHU 110 BTOPOM
YeTBEepPTH YMCJIOBOM OKPYKHOCTH (OT L

5 MO ) OPAHUHATAa IIOCTEIEHHO
yMmensbiIaerca (ot 1 1o 0 — puc. 75, 6).

Csoiicmeo 4. PyHKIIUA u = Sin ¢t orpaHUYeHa U CHU3Y U CBEPXY.
ITO cJaefyeT U3 TOT0, UTO JAJsA JII000oro ¢ crpaBeAJIMBO HEPABEHCTBO
1 < aint < 1
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Csoiicmeo 5. U,pmy = —1 (3TOro 3HaYeHNA QYHKIUA JOCTUTAET B JIIO-

O6oif TouKe Bujaa t = _% + 2TR); Upans = 1 (3TOr0 3HaYeHMA QYHKIUA
IOCTHTaeT B JIO00M TOUYKe BHUIA t = g + 27k).

Ceoiicmeo 6. Pyuxknusa u = sin t nepumosudecKas, ee OCHOBHOM
IIEpUOJi paBeH 2T.

HNoxasaTtenbcTBO. T = 2n — nepuop QyHKIUH, 3TO CJenyeT
U3 TOro, 4TO 4YucjaaMm t, t — 2n, t + 2T COOTBETCTBYET Ha UYMCJIO-
BOHM OKDPYXHOCTM OZHA M Ta Ke TOYKAa C OAHOM M TOMH JKe OpAMHATOMH,
a IoTOMY

sin (¢t — 2w) = sin t = sin (¢ + 2n).

INoxkaxxeM, uTo 2Kt — OCHOBHOI1 mepmoja. Ilpeamosiosxkum IIpOTUB-
HOe, UTO cymiecTByeT nepuon T, Takoiu, uto 0 < T, < 2n. Torma and
JII000ro t BHIIIOJIHAETCS paBeHCTBO sin (¢ + T,) = sin t, B 4aCTHOCTH
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+ Tl) = sin 12‘_ = 1. A3 ypaBHeHuA Ssin (g + Tl) = 1 cnenyer, 4TO

noiAa

gin (

LTy 5 + 2mk (cm. § 13, npumep 46), orxyaa T; = 21k. ro mpo-

TBOPEYHT IIPEATOJIOKEHMIO, COTJIacHO Kotopomy 0 < T < 2m,
traK, 28 — OCHOBHOM mnepuoj GyHKIHUM u = sin ¢.
BoCIIOJIL30BaBIINCEH IMOJIYYEHHBIMH CBOMCTBaMH, IIOCTPOMM rpadHK

puTepecyiolleii Hac GpyHKmuu. Ho (BHummanue!) BMecTo u = sin ¢ 6yaem

nucaTh Y = sin x (Begb HaM IpMBBIYHee 3amMCh Y = f(x), a He u = f(1)).

3HAaYNAT, ¥ CTPOMTHL rpaduk OyZeM B NIPUBBIYHOI CHCTEeMe KOOpIH-

gat xOy (a He tOu).

CHauajia nocTpouM rpapuk pyHKIuM y = sin x Ha otpe3ske [0; =].
[Ipu 9TOM JOTOBOPHMMCH O CJIeAyIoleM MacluTabe Ha OCAX KOOPAWHAT:
ga ocu opauHar 1 cm =1 (T. e. B BalllUX TeTPaAAX B KJIETOUYKY POJIb
eQUHUYHOTO OTPe3Ka Ha OCH Y COCTABUT OTPE30K B JiBe KJIETOYKH); Ha

U
ocu abcriuce 1 cm (aBe KJ1eTOUYKH) = 3 9T0, KOHeYHO, He COBCEM COOT-

o U
BETCTBYeT HEeMCTBHUTEJBHOCTH (Ha CaMOM JIeJie 3= 1,05), HO Ha 3TO
pH IOCTpOoeHuu rpapuka ocoboro BHMMaHUA He obpalnaror (CYMTaror,
4yTo Tt = 3).




