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Практические задания высылаю на почту каждому. Мне присылать эти практические. Это только теория.
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IIpumep 3. a) Iloctpouts rpaduk QyHKIIHH

|sin x|, ecom x < %,

[ 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,
pacIoJIOKEeHHbIe HUXKe OCH abcIucc, mojJyduM rpaduk QyHKOHH
y = |sin x| (puc. 84). Bo3sMeM Ty ero 4acTh, KOTOpas yAOBJIE€TBODAET
VCJIOBHIO X < g (3Ta 4acTh BhiZiejieHa Ha puc. 84). amee, uTo6H

IIOCTPOUTH I'pad@MK PYHKIMHU Y = COS (x - %), HYXHO rpaduk pyHKIHA
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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) Bocnonp3yemca moCTpOeHHBIM rpa(pmcom. Orpesok [1; 3] nopu-

n
Hanneskur OTpe3KY [6 6] IIOCKOJBKY 1 > 5’ 3 < 7—615 Ha orpeske
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[6; F] GyHKIUA yOBIBAaET — 3TO XOPOIIO YHTAETCS IO ee rpadukry,
3HA4YUT, U Ha oTpe3ke [1; 3] byrKnua youiBaer.

“n, 13w
OTrpe3ok [4; 6] mpuHALIEKUT OTPE3KY B’ 6 | TOCKOTBKY

1
4 > %—, 6 < —25 Ha orpe3ke [%n, 12—75] GyHKIUA BO3pacTaeT — 3TO

XOpOIII0 YHTAeTCH IO ee rpaduKy, 3HAUUT, U Ha oTpeske [4; 6] byHK-
IS BO3pacTaer. ]
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§ 17. NocmpoeHue 2pacduka PyHKYuu
y = mf(x)
B npeasiaymux naparpadax Mbl HECKOJIBKO pa3 OBOPHJIH O TOM,
KaK, 3Has rpadpuk pyHKuu y = f(x), mocrpouts rpaduk Apyroi GpyHkK-
muu. Mbl cTpounu rpaduku y = f(x) + b, y = f(x + a) + b, y = |f(x)|,

y = f(|x|). B arom u caemyromem naparpadax Mbl IO3HAKOMUMCS ellle
c IByMA npeobpa3oBaHUAMHU I'pa@UKOB.

3dagaga 1. 3Hasa rpaburk pyHkuuu y = f(x), mocTpouTtsh rpaduk
byaxknun y = mf(x), rae m — IOJOXKUTEJILHOE YHCJIO.

Pemenune. OpguHarel Touek rpadpuka pyHrnuu y = mf(x) mo-
JIYYaIOTCA YMHOXKE€HHUEM OPAHHAT COOTBETCTBYIOIIMX TOUYEK rpaduka
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pyuxnuu y = f(x) ma unciao m. Takoe npeobpasoBanue rpadpuka
Ha3bIBAIOT OOBIUHO pacmaixcenuem om ocu X ¢ Koagppuuuenmom m.
OTMeTHM, YTO IIPH 3TOM IIpeoOpa3oBaHMHM OCTAIOTCA HA MECTE TOUYKU
nepeceyeHns rpadpura pyHrnum y = f(x) ¢ ocsi0 x, T. €. TOYKH,
yAOBJIETBOPsAIOIMue ypaBHeHHUIO f(x) = 0.
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Ecin 0 < m < 1, TO npeAnoYyuTalOT rOBOPUTL HE O PACTAKEHHU

1
> K0ahpUIIeHTOM m, a 0 CHaAmuu K ocu X ¢ Ko3gpgpuyuenmom o
1
Hanpumep, ecau m = 3» TO TOBODAT He O DACTAXKEHUH C K03 hu-

1
1MeHTOM g, 4 O CXKATHHU C KoabdummeaTom 3.

Ha pucyske 87 nmokasanbl rpadpukum GyHKUHH Yy = sinx u y =
= 3sin x, a Ha pucyHke 88 — rpadbuxkm GyHKHUil y = cosx u
y = 0,5 cos x.

Ha npakTuke 0oOBIYHO, BHINOJHAA CXKaTHe HUJU PacCTAXKeEHHE
rpaduka QyHKIIMHU Y = Sin X WJIH Yy = COS X, CHayajia paboTaioT ¢ OZHOA
10JIYBOJIHOM CHHYCOHIBI, a IIOTOM 77 ¥
TOCTpAaUBAIOT BeCh rpadpuk.

3dagaga 2.3Hadrpapux QyHK-
Uy y = f(x), NOCTPOUTL rpaduk (x, f(x))
byakumu y = mf(x), roe m = -1.

Pemeunue. Peur uger 0 mocr-
POeHNU rpaduka pyHKIuu y = —f(x).
OpaunaTer Touek rpadpuka QyHKIUu 0
Y = —f(x) oTIMUAIOTCSA OT COOTBETCT-
BYIOIMUX OopAMHAT TOYeK rpadpuka
DYyHKOUU y = f(x) TOTBKO 3HAKOM. (x, —f(x))
Toury (x; f(x)) u (x; —f(x)) cummer- | | |
PUunE! oTHOCHTENBHO OCH X (puc. 89). Puc. 89

RY
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3HauuT, rpadpuk GyHKIHU Yy = —f(X) MOXKHO NOJYyYHUTh H3 rpadukra

dbyaknun y = f(x) ¢ momombsio nmpeobpa3soBaHUA CHMMETPHH OTHO-
CUTEJBHO OCH X (BIpOYEM, 3THM MBI yXKe IOJIL30BAJIMCH B IiaBe 2),
Ha pucynke 90 msoOparxeHbl rpaduku QYHKIIHHI y = COS X M I = —COS X.




image17.png
3dagagva 3. 3Hada rpadpuk ¢pysrnuum y = f(x), mocrpouTts rpadux
dbysKnUM y = mf(x), rae m — OTpHUIIATeJIbHOE YMCJIO.

Pemenue. [Ipu m < 0 cupaseqanso paBeHcTBo mf(x) = —|m|f(x).
3HauUT, peus UAET O IOCTPoeHNH rpaduka GyHKINK Y = —|m|f(x). Dro
MOXKHO CJZIeJIaTh B TPH Iara:

1) mocTpouts rpadpuk pyEKmuu y = f(x);

2) OCYLIECTBUTH €ro pacTAXKeHHe OT OCH X C IIOJOKUTEJIbHBIM
Koapdunuentom |m|;

3) pacTAHYTHIN rpaduK MOABEPTHYTH TpeoOpa3oBaHUIO CHMMETPHH
OTHOCHUTEJILHO OCU X.
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2. OyHKYua y=cCcos X

Usyuenue GYHKIMH Y = COS X MOXXHO ObLIO ObI OCYLIECTBUTH IIPH-
MEPHO mo Tol ke cxeMme, KOTOopas Obljla MCIIOJIb30BaHa AJIA QyHKIMH
Y=sin x, Ho mut 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.

IHoxkasdaTteascTBo. Ilyctes uncay ¢t coorBeTcTByeT TOUKa M

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

AM un BP paBHEBI, COOTBEeTCTBEHHO, PABHEI ¥ IPAMOYTOJIbHbIE TPEYTOJIb-
HUKH OKM u OLP. 3uauutr, OK = OL, MK = PL. YuyuTbiBasg pacioJio-
JKeHue paBHBIX TpeyroJbHMKOB OKM u OLP B cucteMe KOOPIHMHAT,
IejiaeM IBa BBLIBOZA:

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. €.

COS (t + g) = —sin ¢.
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AHajIornuHbie PacCyKIeHUA NMPUBOAAT K TeM JKe BBIBOJAM B TeX
cJIyuyadAX, Korga Touka M npuHAAJIEKUT He IIePBON UeTBEePTH.
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Bocnosb3yemca popMyJIoi cos X =
= sin (x + g) (3TO Ta Ke dpopmya,
YTO JJOKa3aHa BHIIIE, TOJIHKO BMECTO
IIepeMeHHOo ¢ MBI HCHOJIB3yeM

nepemMeHHEyI0 x). Ora no3BoJsdeT
YTBEP¥AaTh, YTO QYHKIIUU Yy = COS X

Yy = sin (x + g) TOXKJEeCTBEeHHBI,

3HAUUT, UX rpa@uMKu COBIIAZAIOT.
IToctpoum rpaduxr pyHKIHHA

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

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).




image5.png
| I
L YA
2 1
3n T 3n T
2 2 2 2n
-7t _I O T x
2
_1 N, |
| Y = CoS X
PUC. 82

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
IUTIOCTpUPYeT rpaPuK QPYHKIUHN: rpaUK CUMMETPHUUYEH OTHOCUTEJILHO
ocH y.

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

B oburem BHIe 3TO MOXKHO 3aIIMCcaTh TaK: QPYHKIUA I = COS X YObI-
BaeT Ha Jr000M oTpeske Buja [2ntn; m + 2nn] u Bo3dpacTaeT Ha JIOOOM
OTpe3Ke Buaa [t + 2nn; 2r + 2nn], roe n € Z.

Ceoiicmeo 4. PyHKIUs OrpaHNUYeHa ¥ CHU3Y U CBEpXY.

Ceoiicmao 5. Ypauw = —1 (3TOro 3HaUYeHUSA PYHKIUA LOCTUraeT
B 11000i1 Touke BUAA X = T + 2TR); Ynaws = 1 (3TOro 3HaUeHUS PYHK-
A nocruraer B a1060i Touke BUAa x = 2nk).

Ceoilcmeo 6. y = cos x — mepuozudecKas QYHKIUA C OCHOBHBIM
Tepuogom T = 2r.

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
BBIITYKJIA 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-
it y =cosx m y = x2 + 1, ybexxpaemeca (puc. 83), 4TO OHM HMeEIOT
ogHy oburyio Toudky A(0; 1). 3uauuT, 3aaHHOe YpaBHEHNE UMEEeT eJUHCT-
BeHHBIN KopeHb — x = 0.

Omeem: 0.




