Методические указания к дистанционному занятию

по дисциплине «Математика»

дата проведения занятия: 20.03.2020 г. (вторая лента)

Тема: Исследование функции на монотонность и точки экстремума.
Задание: 

1. Изучить § 30, законспектировать материал в тетради
2. Рассмотреть пример исследования функции, записать в тетрадь.
3. Конспект отправить на проверку на электронный адрес iralex55@yandex.ru или в Вайбер, Ватсап на номер +7(983)155-98-31 (в виде фотографии).
Лекционный материал:
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~ 2. K rpajuxy GYHKONHT y = 3x3 — 42
TéIbHasA B Touke x = 1. Kakum p
OHa mapajrenpHa: y = 8x — 3, Hi=
Y=95+8x, y=6x + 1?

AMBIM, [EDEYUCIEHHBIM HUXKe,
6x—2,y:7—8x,y=1—6x,

3. O6bAcHuTe, II0YeMy B NOCTATOYHO MaJIO OKPECTHOCTH TOUKL
4 = a cupaBenIMBO NpUOIMIKEHHOE paBeHCTBO f(x) = f(a) + f'(a)(x - a),
€ y = f(x) — nuddepernupyemas B Touke x = g (DyHKIHS.

§ 30. lpumeHeHUe NPou3BOOHOU ONA UCCICOOBAHUS
(PYHKUUi HA MOHOMOHHOCMb U IKCMpPEeMyMbl

1. UccnedoBaHue (yHKUUU HA MOHOMOHHOCMb

Ha pucyrke 141 npexcraBieH rpadHK HEKOTOPOH BO3pacTalomes

zmq’q)epeHanyeMoﬁ ¢yuknuu y = f(x). lIpoBenem KacaTeJbHBbIE
¢ TPadpuky B Toukax x = X; H X = Xz. 4TO 0011ero y MOCTPOEHHBIX

IPAMErx ? Ob1mee To, 4TO OGe OHHM COCTABIAIT C OCBIO X OCTDRIA
Yrox, g BHAYUT, y 00eux MPAMBIX [IOJIOKUTEJbHBIN YIJIOBOU Roa(II)O
Q)HILHGHT. Ho yrmosoit Koa(pdUIHAEHT KacaTeJbHOH paBeH 3HAUYEHU

199




[image: image2.jpg]Puc. 141 Puc. 142

IIPOM3BOAHOM B abcIucce TOUKM KacaHus. TakuM obpasom, f(x,) > (
u f'(x3) > 0. A B Touke x = 0 kacaTeJbHas COBHIAJIA C OCBIO X, B 3Toj
TouKe BhimosHsgeTcs paBeHCTBO f'(0) = 0. Boob1me B 11060 Touke x u3
obsiacTu onpezeeHUA s03pacmarnueil tTuddepeHnupyemMoit GyHknuy
BBIIIOJIHAETCA HEPAaBEHCTBO

el = 0

Ha pucynke 142 mpezacraBiieH rpa@uK HEKOTODOIX yOBIBaromel
aubdepernupyemort dyHrnuu y = f(x). IIpoBemem KacaTeabHbe
K TpauKy B TOYKaX X = X; U X = X,. Yro obIgero Y IOCTDPOEHHBIX
npaAMbIx? O6Imiee To, YTO 06e OHM COCTABIISAIOT C OCBIO X TYIIOH yTrod,
4 3HAYUT, Yy 00eMX NMPAMBIX OTPUIATEIbHBII YIJIOBOM KO3(h(pUIIHEHT.
Ho yruoBoit koahdunuenT KacaTeJIbHOM paBeH 3HAUEHUIO IIPOU3BOJHON
B abcuucce TOUKM Kacauus. TakuMm obpasom, f(x;) <0 u f'(x,) <0.
A B TOYKe X = x; KacaTelbHas lIapajiyielbHa OCH X, B 9TOM TOUYKE

PRIIIOTHAETCA PaBeHCTBO f'(x3) = 0. Boobme B 110608 Touke x u3 06"

J1laCTH ONIpe/leNIeHUA YOvlealouyei aubdepernupyemoit GyHKIUHA BB
IIOJTHACTCA HEPABEHCTBO





[image: image3.jpg]B T 0 [ (@) (MPuey; 1oy POMERYTIY X gy
ge BBIMOTHACTCS, JINGO By THse Pas

roueK); T0 OYHKINA y = fx) po,

OYKax OTKpp
; ITOro npome
i SN HepaBeéI (D (prryen paBeHCTB(I)) f'(:vc)m‘y(r;‘Ica éX
v, s : ge BBHIMIOTHAETCS, TGO BhINONIHgeTCqy JUIIE B KOHeunon .
10 bYHEIHS y = f(x HOKecTRe
B 5705 | 104eK), TO by Y = [(x) yorBaer gy IpoMexyTKe X
e
: X puy J[oKasaTeJIbCTBA 3Tux Teopem 06brygg POBOAAT B Kypce BEICIITeH
Kiyy f mMaTeMaTUKH. Mpr OrPaHUYMMC s IIDOBefeHHBIMY BEIIlle paccysxe-
| HEAMM ¢Ha DAJIBLAX» U aig GosbImet; ybeaurensmocry AamuMm ermre
(pusHIeCKO€e MCTOJIKOBaHMe cq)opMmepOBaHHHx TeopeMm
ommes; IlycTs IO IPAMOI nBUsKETCS MaTepuanbHas Toykg, g — $(t) — za-
eHuda. Ecian ¢
> 2 1 KOH IBHIK KOpoCTE Bce Bp

Tout, BospacraeT. Ecsim ke ckopocrs pee BP€MsA oTpunarennsa, o touks
eHT. | HOCTOSHHO NPUOJIMIKAETCS K Hadamy orcyera, T. e. QyHKmus § = s(t)
THOI ' YosBaer. Ecom CKOPOCTh ABUXKEHUSA ObIIa IIOJIO’KUTENbHA, 3aTeM B
< 0. !' KaKOU-TO OTHEJIbHBIM MOMEHT BpeMeHU obpaTuiIach B Hysib, a mOTOM
re CHOBA CTaJla MOJIOMKMTENBbHOM, TO ABMXKYIIIEECH TeJI0 B YKa3aHHBIH
06- / MOMEHT BpeMeHUW Kak OLI IIPUTOPMAKHUBAET, & IMIOTOM IPOLONIKAET
BEL- f YRAIATBCA OT HauaIbHON ToukH. TaK YTO U B 9TOM CJy4ae PyHKIUsS
f = 8(2) BO3pacraer. A 4yToO TakKoe CKOpOCTH TO‘-IRI/I‘{ ITO IIPOMU3BOLHAS
| IyTH mo Bpemenu, 3HAYUT, OT 3HAKa IPOU3BOLHOHN (CKOPOCTH) 3aBU-
. M XapakTep MOHOTOHHOCTH (YHKIMU — B JAHHOM CIydae (I)YHRII:IOIf
. 5(). 06 sTomM Kak pas m roBopAT 00e CHOPMYIHDOBAHHEIE T
732 ! Dempy,
: Py CTaer
¢ = HDHMep 1. Tokazars, uto pyHKIUA y = x° + 2x° — 4 BO3Pa
a "8 Beeit upcropoi IIPSAMOIA. .
P : [0 3aaHHOH (QYHKIUH:
*Wenue, Halinem npou3BOAHY
Ay 4 o 5 4 4 6 x2.
. i apencrso bx' +6x°> 0,
¥ OqumIHO’ ITO IIpX BCEX X BbIIIOJIHﬁeTCﬂHI;eI;Io reopeme 1, PyHKIAA
i Pien (*) = 0 tume B TOuKe X = 0. 3HAYUT,
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¥ 2, 3TO CBA3aHO CO 3HAKOM IPOM3BOJHOM.
Haitnem npon3BOAHYIO nasHOU PYHKIMHU:

y = 6x% + 6x = 6x(x + 1).

Ha pucyHKe 143 cxeMaTnueCK! YKa3aHbl 3HAKYU NIPOU3BOLHO}
IPOMEKYTKAM 00JIacTH OIpejeseHNsdA: Ha OTKPBITOM Jyye (—co; §Hlo |
IpOM3BOAHASA IOJOXKHUTEIbHA, HA NHTEPBAJIe (—1; 0) — orpumnare j;LHa) |

3 e na oTkpblToM Jayde (0; +9°) — MmOMOMmUTe ks
—— OO0 3HauuT, Ha IePBOM M3 YKa3aHHbIX HpOMe;RyTKOI;

-1 Qe ¥
o e ¢GyHKIHA BO3pacTaeT, HA BTOPOM — yObIBaer, gy
TPEeTheM — BO3pacTaer. |
Eciu @yHKIUA HeIpepHIBHA He TOJBKO Ha OTKPBITOM IIDOMEXYTKe |
HO U B €ro KOHIEBBIX TOUKAX (uMeHHO TaK OOCTOUT [eJsio Ans 3ai
NaHHOM (YHKIWM), 5T KOHIIEBbI€ TOYKM BKJIIOYAIOT B IIPOMEX
MOHOTOHHOCTU (QYHKIIHH. ¥
s T;I’crp;f’rofipaaom, 3a1.1;aHHaa (QYHKIMA Bo3pacTaeT Ha Jyue (—o0; —1],
%) 5 Ha Jjyue [0; +<10), yObIBaeT Ha orpeske [—1; 0].
COCTaBH'f:(rIr)HgCH byHKIMHI CTPOAT «II0 TOYKAM>». s aToro HaxKO
- absuny sHaveHu# QyHKOMEU y = 2x° + 3x2 — 1, Kyzna 00s-
TEJILHO CJIeflyeT BKJIIOUYUTh 3HAYEHUS (QPYHKIIUU B KOHILeB’bIX TOYKAX |
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HU yObIBaTh. Yro ke 9TO 3a
OTBeT oueBuAEH — 370 IIOCTOSAHHAA QyHK-
muda y =C (byksa C — IepBas OyKBa cJioBa
constanta, 4TO 0O3Hauaer «IIOCTOSTHHAA » ).
CnpasBeniiuBa Clreaymomas Teopema, dop-

MaJIbHOE IOKa3aTeIbCTBO KOTOPOii MBI He faeM, OrPaHUYUBASICH IPUBeE-
A€HHBIMHU BBIIII€ NPABAONOLOOHBIMU PACCYIKICHUAMMU.

Teopema 3. Ecim Bo Bcex TOYKax OTKPHITOTO npome:xyrka X

BHINOJHAETCA PaBEHCTBO ['(x) = 0, To dynknus y = f(x) mocrosnna
Ha NMpOMexXyTKe X.

2. TOYKU IKCmpeMyMa PYHKYUU U ux HaxoxxdeHue

BepHeMcsa K rpadury dyaknuu y = f(x), rue Foy = 2% + 322 =}
(puc. 144). Ha rpaduke ecTb ABe YHUKAIbHBIE TOUKH, IO CYTH AeJa
onpeseaAaIne BUu] rpaguka, — 3TO TOUKM (-1; 0) u (0; —1). B aTux

TOUKaX:
1) npoucxoguT N3MEHEHNE xapaKTepa MOHOTOHHOCTU (PYyHKIMH

(cieBa or TouKM X = —1 (QPYHKIHA Bo3pacTaeT, cIpasa OT Hee, Hg
ToapKo g0 Touku x = 0, QyHKINA y6bIBaET; CjIeBa OT TOUYKM X =

e T L4
dymcuus yORBaET, CIPABE 7 3 i g ?II,eJIbHa ocu x (wam
2) xacarejpHad K rpa "

lake coBmazgaeT ¢ OCbhIO x), .
U3 yKasaHHBIX TOYEK paBHA HYJTO,
3) f(-1) — namuboJBIIEE gHaueH

HOM
lacTu ompepeneHud, a B JIORaHbo'ropo
CO 3mawenmaMy (yHKIUH U3 HOE

o e
Touno rax xe f(0) HauM s S CMBICJTIE,

pe GyHKIUHA, HO He BO Beeil 00-
cMpicae, T. €. 10 cpaBHEHHIO

#i OKpecTHOCTH poukd x = 1.
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rpadur? Ha Hem Te ke nBe yHHRa‘HBHLIe
TOUKHU, HO ozuja U3 YKA3aHHBIX Bhiqye Tpey
0COOEHHOCTEeN 3TUX TOUYEK H3MeHHJIacB;
HeJIb3sl CKasaTh, UYTO KacaTelbHble g I'Da-
(puKy B 9TUX TOUYKAaX IapajljleJIbHE] ocy
B Touke x = —1 KacaTeinbHag BOOGIe g,
CylllecTByeT, a B TOYKe X = () ogg Tlep-
NeHAUKYJIsAPHA OCH X (TOUYHee, omg e

Puc. 145 BIIaZaeT C OCBhIO V).

300 | 4 5 :
HRHHH.
Ayl

OnpedeneHue 1. Touky x = X, Ha3bIBAIOT TOYKOM MMHMMyM3,
GyHEKIUHU y = f(X), eCIU y 9TOH TOUKHU CYIIECTBYET OKDEeCTHoCTy,
IJISL BCEX TOYEK KOTODOi BBIMOJHAETCS HePaBEHCTBO

f(x) 2 f(x).

Tak, pyHKIIHY, rpadUKKM KOTODPBIX n300paKeHbl Ha PUCYHKax 144
u 145, umeror Touky MuHUMyMa x = 0. ITouemy? IToTomy uTo y 10i1

'
TOYKH CYIIECTBYET OKPECTHOCTh, HAIIPAMED (—5, 5) nnu (-0,2; 0,2),

AL BCEX TOYEK KOTOPOY BBIIOJIHAETCA HePAaBEHCTBO f(x) = f(0). 3o
BEPDHO A 00eux (pyHKIIMIi.

paccMarpuBaeMoil 00JacTu ONlpenesieHUdA (B rio6aabHOM CMBICIE).
ITocmorpure €lllée pa3 Ha puUCYHKH 144 u 145. Ber BuguTe, uTO
HAaVMMEHBIIEro 3HAYCHUA HeT HU y TO#, HU y ApYroi PYHKIOUU, & Yunin

OnpedeneHue 2, Touky x =
byaxuun y = f(x), ecan Y 9TOU Touky CyIiecTByeT OKpecTHOCTD,

9TOM TOYKHU Cyrrfecy
yoiecrByer OKpecTHOCTS, Hanmpumep ( g; ;), nJia BceX

TOYe %
K KOTOpOif BBINIOJIHsIeTC S HepaBeHCTRO f(x) < f(-1). Dro BepHO AMA

00eux QyHKmKit,
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[image: image7.jpg]#Ba° 106 # paceman-
p smme pas Ha PUCYHKHU 144 y 145 AJIbHOM CMEICTIE), [Toe ar
7 qepnd HET HM Y TOH, Hu y Sl BUUTE, 4yTO Hayg g
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3 Pyron byrKnuY, 5 e €ro
pyeT: max CYIIIecT-

o MUHUMyMa (Makcu-

> AKCHUMyMa)» UCIIOJIL-
MCKATh TOUKM 9K AK U I TouKM (xo, f(2)).
Kakx CTpeMyma yurmuu? Orser HA 5TOT BOTIPOC

bl CMOKEM IIOJIYHHTD, €IIle Pa3 IPOaHaJIM3NPOBAB rpaduueckue Mo-
1e, IIpeACTaBJIE€HHBIE Ha DUCYHKaxX 144 u 145,

ObpaTATe BHUMaHUe: 118 QYHKIUU, rpaduk KOTOPO#1 n300paskeH
ga pucyHKe 144, B 00eMX TOYKaxX sKCTpeMyMa mpousBogHAA 0o6pa-
maeTcd B HYJb. A nna dysKUIUH, rpaduk KOTOpPOUN mu3o0pakeH Ha
pHCYHKE 145, B o6enx TOYKax sKCTpeMyMa IIPOM3BOAHAA He CYIIECT-
gyeT. ITO He CIYIaWHO, IIOCKOIBKY, KaK JOKA3aHO B Kypce MaTeMaTu-

yeCKOT0 aHAJIn3a, CIipaBedinBa Clefylollasa TeopeMa.

wyma), TO HAUMEHOBAHUE «TOYKA MUHUMyMa 2
KaK AJIA BHAUEHUA X = x,,

Teopema 4. Ecim dysaxuusa y = f(x) umeer SKCTPeMyM B TOUKe
X = X9, TO B 9TOM TOYKe NMPOM3BOIHAA dyHKIuH a100 paBHA HYJIIO,

0o He cylecTBYyeT.

Ilns ymoGeTBa yCAOBAMCA BHYTPEHHHE TOUKH 06J1aCTH OIIpeze-
IeHus GYHKIIUY, B KOTOPBIX IPOM3BOHAA (YHKIIUY PaBHA HYJIO, HA-

SHIBATH CMAYUOHAPHbILMU, & BHYTPEHHUE TOUKM 00J1aCTH OIlpe/ieJIeHIA
byEKIUYM, B KOTOpPBIX (YHKIUA HelpepbIBHA, HO Ipou3BOJHAA HE

CyiecTByer, — Kpumu4ecKuMmu.

K (PyHKIAHA Y = 2yt =

HHOU KBaZpaTUIHON i) :
aGoJipl HampaBJIeHbl BBEPX, II0

Ho B TakoM CJy4dae

Ilpumep 3. ITocTpouts rpadu

Pemenue. I'papurom 3a/2
#ercs mapaGosia, mpuyeM BETBH ap

HPHDaBHHB Ipou3BOJHYIO HyJI10, 1 y

dm@=l0 ¥ 205
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IIogcTaBuB HaleHHOE 3HAUEHNUE X B YpPaBHEHUe napabousr, mq 1y-
YUM:

=215 6:1.5.4 8 =-1,5.

Hrak, BepummHoii mapa6oss! caykut Touka (1,5; —1,5), a ocko Ia-
pabosel — mpsimas x = 1,5 (puc. 146). B kauecTBe KOHTPOIBHEIX TOYeK,
yA00HO B3ATH TouKy (0; 3) u CUMMETPUYHYIO el OTHOCUTEIHHO OCH a-
pabous! Touky (3; 3). Ha pucynke 147 o HaimeHHBIM TPEM TOUYKaM IIo-
CTpoeHa mapabosia — rpaduK 3afaHHOM KBaJpaTU4YHOU PyHKIuu., <M

IToMHUTE 1M BBI, KAK MBI CTPOUJIA rpadUK KBaAPaATUIHOI (QyHK-
ouy y = ax® + bx + ¢ B 8—9-m kiaccax? IIpakTryecku Tak e,
TOJIBKO OCh MapaboJibl HAXOOUIN He C IIOMONIBIO IPOU3BOAHOMN, a 10

dbopmyse x = ~ 2q’ KOTODPYIO IPUXOAUJIOCH 3allOMHHATHL. Pelenye,

[IOKa3aHHOE B IpuMepe 3, OCBODOOKIaeT OT Heo0XO0JMMOCTH IIOMHHUTh
3Ty Gopmyny. Ytobsl HaiiTh abCIucCy BepIIUHBI napabouisr y = ax® +
+bx + ¢ wim ypasHeHnue ee OCH CHMMETPHUH, JOCTATOYHO IPUPABHATH
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[image: image9.jpg]IOJIOKUTEIbHA, CIIDABA — OTpUIATENILHA
AHano(;*ano, IPH TIepexo/ie Yepes TOUKy MHHUMYMa (peun uger o
rouke X = U Ha PUCYHKax 144 u 145 u o0 Toyke x = 1,5 Ba pucynke 147)

XxapaKTép MOHOTOHHOCTH (DYHKIUM TaKKe M3MEHSeTCH: CJIeBa OT
TOUKY MHUHHUMYyMa QYHKIUA yObIBaeT, cipaBa — Boapactaer. CooTBeT-
CTBEHHO U3MEHHAIOTCA 3HAKU IPOM3BOAHON: CJIeBa OT TOUKKM MUHIMYMA

IpoM3BOAHASA OTPHUIlaTeJIbHA, CIIpaBa — IOJIOXKUTEJbHA.

Ecau Xe 1 cjeBa M cIIpaBa OT CTAIlMOHAPHON WUJIN KPUTHUUECKOUN
TOYKH IPOU3BOLHAS MMeEeT OAUH U TOT e 3HAK, TO B 9TOM TOUKE IKCT-
pemyMa HeT. VIMeHHO Tak 0OCTOUT JeJio C dyHKIMeH, rpaduKk KOTOpOn
u3obpakeH Ha pucyHKe 148: u cieBa U cupasa OT CTaIlMOHAPHOM
TOYKY X; ¥ OT KPUTHUUECKON TOUYKH X IPOU3BOAHAA IIOJIOYKUTEJIbHA.

Hamw paccy kaeHus MOTYT CIYAKHUTb IOATBEPIHA
He JI0Ka3aTeJhbCTBOM — CTpOTHe J0Ka3aTeIbCTBa IPOBOJATCA B Kypce

BHICIIIe} MaTeMATHKU) CIpaBelInBOCTH cienyoieil TeopeMbl.

Teopema 5 (docmamoiHbLe YCcLoBUA sxempemyma). Ilycrs

eaneM (HO, KOHEYHO,

byrknus y = f(x) menpeppiBHA Ha I ecitylo TOUKY X = Xo. Torna
I MU KPUT o L
fRMengiTia CranionapEY'o er TAKAf OKPECTHOCTD, B KOTOPOH

a) ecm y 91Ol TOUKH CYyIIECTBY
Ipy x < x, BHINOJTHACTCH HepaBeHcTBO
PaBencTBO f/(x) >0, 10 X = %o

6) econ y 9TON TOUKH CYHIEC

Tpy x < X, BBIINOJIHAETCH HepaBe

Pagencreo f/(x) < 0, TO X = X0 aKas OKPECTHOC 5
B) eciru y 3TO# TOYKH CymecTByel;l nponsnonnoﬁ OXMHAKOBBL
U cre ' gKH Xo 3HAE
a m cipaBa OT TO
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[image: image10.jpg]ITON AJIMHHOM (hOpPMYyIMPOBKOM Ha NPAKTHUKe 0Ib30Ray,

yA0OHO, COBETyeM NPUMEHSATh CJIeAYIOIIYIO YCIOBHY I CXeMyH B
3HAKOB IIPOMU3BOIHOM: Ang
Emag et —~ — “ :

X, s p o \ch\‘
min max JdKCTpeMyMa Her IKCTPemyy, o

Ilpumep 4. a) Haiitu TOuKM sKCTpeMyMa GyHKIuy
YsmeaBwe = el G X 24 =TT
6) mnocrpouTs rpaduk 3TOH QYHKIHUU.
Pemenmue. a) 3necy f(x) = 3x* — 16x® + 24x% - 11, Haitze,,
IIPOM3BOAHYIO NJaHHON (PYHKIIUU:
f(x) = 12x% — 48x2 + 48x;
f(x) = 12x(x? — 4x + 4);
f(x) =12x(x — 2)2.

- - + IIpousBoxHas Bcogy CyIECTByer, 3nauyr,
-_— 00—

0 2 Y KpUTHYECKMX TOYeK y QYHKIMHU Her. ITpoy.

PUC. 149 BOAHaA obpalmaercs B HYJb B TOYKax x = () u

IIOJIOUTENbHA, HA IIPOMEKYTKe (2; +00) —
IIOJIOKUTeNbHA. S3HAYUT, X = 0 — TOuKa MUHU-
MyMa QYHKOUH, a X = 2 TOUKOI 9KCTpeMyMa
He ABJsieTcsa. Ha nepBom u3 ykasagabIx Bhlme
IIPOMEXYTKOB QYHKIMA yOBIBaeT, Ha BTOPOM I
TPeTbeM — BO3pacTaer.

B rouke MmunruMyMa x = 0 umeenm: f(0)=-11
(mopcraBunyu sHavenme x = 0 B BRIpaeHue
f(x)), snaunr, Yo =i=111

6) YTo6er mocTpouTs rpaduk (QpyHKOUY,
HY’KHO 3HATB 0C060 BasKHbIe TOYKHM rpaduka.
K rakoBeiM orHOCATCS:

— HaHJeHHaa Touka mummmyma (0; —11);

— CTanuoHapHasi Touka x = 2; B 9TOH TOUKE:

f(2)=8-2¢-16.20+24.22-11=5;

— TOYKM mepeceuenus rpadura C OCHNT
KOoopAuHAaT; B nasHOM IIpuMepe 3TO YKE ep
ACHHaA TouKa (0; —11) — moyka mepecedeEA?

M€~
rpaguka ¢ oceio y. Kpome TOro, MOMHO 32 e
TUTB, 4TO f(1) = 0, 1. e. Hajinena ToqRalffé’)
CeueHud rpaduka c ocnio x — aro rouka (1;
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xe (2; 5) Kacar > 0 gty 1T
BTOq ( ’ €lbHag K ) u c alluoy ey llepecevyenus

CYIIE€CTBYET) TOUKHU hyHK
3. OTM™ Synkamm y

JYYUBIINXCA IPOMEXKYTKAX.
4. Ha ocHOoBaHuM TeopeM 1, 2 u 5 cuesaTs BLIBOABI O MOHO-
TOHHOCTH (PYHKIIMH U O ee TOUKaX 3KCTpeMyMa.

3aMeTHUM, UTO €CJIA 3aJaHHadA QYyHKIUA UMeeT BUL Y = ~——=» TO

TaKIKe MOYKHO IMOJB30BATHCA ITHUM aJIrOPUTMOM, HO C OAHUM nobas-

JIeHAeM: NoJI0Cb. PYHKUYUU, T. €. TOUKH, B KOTOPBIX 3HaMeHaTeJb q(x)
o0pamiaeTca B HYyJb, TOMXKE OTMEUAOT Ha UNCJIOBOI IPAMOM, npuyeM
IenaoT ATO HO OoIIpeaeeHNdA 3HAKOB IIPOM3BOJAHOU. Pasymeercd, 1O-

I0CHI He MOTYT OBITh TOYKAMHU gKCTpPEMYMa.
x* + 16
_ X T 27 ya MOHOTOHHOCTB
IIpumep 5. VicciienoBaTh GYHKIHIO Y o

H 3KCTpeMyMBbl.

l (x? +4)
8 o2x(x* — 16) _ 9(x - DX ; )( :
i _432x= “ xx—an=—2——
5 g TOUKaxX X = :
B rouxe X = >
piagt 2 ecTByeT B
o 3) HpOKBBOHHa:O?gH HpOI/ISBO,L[Haﬂ Heagggsa pyHKIHA (110J110C)
TanoHapHbIE ol -
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KU1 IIPOM3BOLHOM Ha HOJIquBLHPI
puc. 151 mpoMesKyTKax (puc. 151), Xeq

—00; —2] GYyHKIUS y6biBaer H
pIBOABI: Ha Jyde (—°°; ’ 3 oy,
4) Ileﬂeae[l\_qu. 0) gyHKIMA BOSDACTAET, HA HOIYMHTepRaye () g]
I/IHTepBa;II yﬁbIB; er, Ha ayde [2; +00) yHKIIHA BO3pacTaer,
Q)YHIIIc:JI:ee x = -2 — TOYKA MUHUMYMA, IPUIEM Yy, = 8 (moncrapyy,

Xt 16)

gHaueHme X = —2 B QOopMyJay Yy = — 5 )
AHAJIOTMYHO YCTAHABJIUBAEM, YTO M X = 2 — TOUYKA MUHHMYyMa, py,.
9eM Ymin = 8. <u

Bompocs! i caMOIIpoBepKu

1. lnst pynkumm y = f(x) Ha npoMexkyTKe X BBINONHAETCA Heps.
BeHCTBO ['(x) > 0. Kakoe u3 yTBepK/JeHUA BEPHO: a) GyHKIIMs yOBIBaeT
Ha X; 0) yHKOMs Bo3pacTaeT Ha X; B) QYHKIIMA HEMOHOTOHHS Ha X?

2. [ina pyaxnuu y = f(x) Ha mpoMexkyTKe X BBITIOTHAETCSA Hepa-
BeHCTBO ['(x) < 0. Kakoe u3 yTBep:« 1enuii BEPHO: a) QYHKIMA yObiBaer
Ha X; 0) GyHKUUA Bo3pacTaer Ha X ; B) DYyHKIIM ST HEMOHOTOHHA Ha X?

3. UzBecTHO, uTO M8 byHKIUY y = f(x) Ha nHTepBae (2; 7) Bu-
HOTHAETCA PaBeHCTBO f'(x) = 0 1 uTo f(5) = 3,7. Beruuciure: a) f(3);

* =1 apngercy ¢ CHPEPBIBHOIL byuxnuy, y KOTOpO# TOUKa
8 Con TAllMOHADHOM, HO He ABJIAETCS TOUKOMN sKCTPEMyMA
9 C@o;ayyg?ﬁgl;;i:%pew 0 HeOOXOMUMEIX YCIIOBUAX dKCTpeMyMa
Teo
Myma REMy o AOCTATOUHRIX yeoBMAX IKCTPE




Ниже приведен пример исследования функции на монотонность и экстремумы. Его так же подробно нужно записать в тетрадь.

Пример исследования функции на монотонность и экстремумы
[image: image13.jpg]“Hecoen ”Wﬁém% W‘éﬂf"‘@‘; f See SRl e

: g 9/;&9@ W/,gm %g/mefuc; g:XQ: 5F‘5Q

< Hr e, O Come © el L0 ~d2 e e i
- Ptrtegeces o Wm feo— j
= kore 4 Z)/
. s





