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[image: image1.png]2.2. Hau6onbLIee U HaMMeHbLICE 3HaYeHMs
HenpepeIBHO GYHKLMM Ha OTpeske

Teopema 2.5. Ecouut dyuxums y = f(x) Henmpephisma Ha oTpesie
[@:b], 7o oma zocturaer ma mem cpoero mamMembmero u
Hauombero amatestii
Hanombmiee it HamMensiiee 3HAYCHNS QYHKINI MOTYT A0C-

THTaThCH Kax BHYTPM oTpeska [aib] (TombKo B KpmrHteckoit

TOUKe), TAK M HA €TO KOHLAX.

CXeMa HaXOKACHUS HAMBONBLLETO 1 HAMMEHBLLIETD FHACHNTA
HenpepeIBHOM dYHKLMH Ha OTPeake

1. Haiitu npoussomayio f'(x) dysxwmn y = (x)

2. HaliTn KpUTHYECKHMe TOWKH, Jeialiie BHYTPH OTpesKa
[asb].

3. Buuncants, anavenus Gymxmi y - f(x) » naienmex

TOUKaX M Ha KOMUAX OTpeaka. Bui6pars cpein momyuemmbIX
OHATEHII HAUBOTDIIEE (Y5, ) B HAMMHEICE (Y, ).

Saueianue. 1. Unorpa s COKPAIIeHUs BBIUMCAEHMH mO-
By sm——

2. B HeKOTOPOil TUTEPATYDE MTA HAHGOIBIIErO U HAMMEHb-
1wiero 3HAYEHMH GYHKIMN HA OTpe3Ke NPHMEHAIOTCA 0GO3HAYE-
o uax f (x) 1 min (x). Byaes nomosaosats, o6a wiza o6o-

sHauenit.

Teopema 2.6. Ecain dymkmas y = f(x) menpepbisia na mpove-

oKyTe X W IIMEET BHYTPH HEFO eNMHCTASHHYIO TOWKY Mak-
cMyMa (wumINMyMa) X = X, TO B Heii dymKmMA pocTiraer

CBOTO  HAMGONBIIETO (HAWMEHbINEro) JHAUEHHT HA OTOM
npomesxyTKe.
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2.47. Haiiurre mauvenpimee smaserye dynxuun y = «° - x* ma

orpesxe [-2;2].
no 3) 12
4

2 - 4 4

) o7 )
Peuenue. 1. Haiinem npouasonnyio: y' = 3x% —2x .

2. Tax KaK NOMABONHAS CYIIECTBYET MPH THO0HX SHAEHHU-
X TIePOMHHEIX, TO HAIEM KDHTHUECKHE TONKI, DEIS Ypas-

memmey' =0: 3x°-2x=0, x, =0, x, ‘2 —  KpuTHYeCKue

rouku, mpuueM x =0 — TOUKA MAKCHMYMA, & %

2
- — toua
3

MHHUMYMA.
3. 0Ge KpHTHMeCKMe TOUKHM MpHHamdesar oTpesky [-2i2],

2 s 4
HO TaK KAK X = — TONK NHNHMYNA It TpeGyerca naiTi na-

MeHbillee SHAUEHIe, TO BEIMNCIIM JHAUeEie GVEXILH B 9T
TOUKe 1 KA KOHLAX OTpe3ka W BHOEDEN i3 HEX HaMeHbiee:
f[g] L
3) 21 9 21’
Hauesiniee w3 RalIeRHBIX SHACHITE U,.,.,

2, 7(2)=8-4=4.

f(-2)=-12.
Orser: soxep seproro otseta 3.

2.48. Haiijure cyMMy HAHGOBINETO I HARMEHBIIETO SHAUeHNt

2. 2 ya orpeswe [~4:-1].

Oymxmmn f(x
x

5
-2 3) -4
1 2 )

2) -2 4)

Peuenue. Haiizen nponssomnyio u npeospasyem ee:
1

P-4 (x-2)(x+2)
2:*

(.

X—Zz. (x)





[image: image3.png]Onpefem wpuTirtecie Toukn o ypasHeus ['(x) = 0:
(x -2)(x+ Z)
2"

B Touke x = -2 NDOMGBONHAA MEHFeT GHAK C ¢ILTIOCAS HA
«wmmyes (prc. 28), smawn, x=-2 — Touka MakcmMywa;
X =2 — TOYKA MHHMMYMa, HO OHA He NDHHAJTENKHUT NPOMe-
symiy [~4-1].

o NNV INAT
“ NN

Puc. 28

=0, rorma x = -2, x=2.

Brrusemnd anaverne o

Kim B TowKe MaxemMyMa § Ha
2 2 4.2 5
womax otpeawa: f(-2)= 2+ 2 =2, f(-4)= 2423,

ax oTpe 12)=5-5 =5 +5=3

Torza manGomsmee arauerie max f(x) =

a mamweee pin (x) = £(+4) =7 (-1)= -3

9
@ CYMMa 9THX SHAYeHuit pasHa - 3
Orser: Hovep Bepioro oTseta 4.

2.49. Ha prc. 20 maoSpases rpagu mpOMSEOXHOH (YEKIME
y=1'(x), onpenenensoit ua murepsare (-26). Vxamure

Touxy, B KoTopoit pyKmES y = f(x) ZocTHrAET cBOETO HAm-

Goatbitero aRaes Ha HTOM OTPEaKe.

1 -2 31
2) 2 4 6

Pewuenue. Vexomasn dymxuwns y =1 (x) menpepspna. Henoms-

ayex Teopemy 2.6.




[image: image4.png]Jina pammoit GYHKINIM X =2 — e[UHCTReHHAS TOUKA Mak-
cuMyma Ha untepsane (-2;6), ciegosarersHo, B Heil QyHKIMA

JZIOCTHTaeT CBOEro HauGOBIIero IHAUCHNSA,
Orser: HOMeD BepHOro oTBeTa 2.
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2.50. Haiizure nanGonsmee anaveriie Gyuxui:
F(x) = x* ~22% +4 ua orpeaxe [-2:2].

Pemenue. Tax xax GYHKIUS OUpEReNeHa mpH BCEX SHAMHMSX
TepeMenTIofi, To HalifeM ee KDHTHUECKHE TOUKI M3 YPaBHe-
mus f'(x)=0.

f'(x) = 4x° - 4x*, m.e. momyumu ypasmemme 4x°—4x® =0
mwmr 4x(x-1)(x+1)=0. Kopuswm ypasmemna ssisiorcs
x=0,x=1x=-1. Bee xopuu npunaziexar orpesky [-22].

0 LONVEYV VN
NSNS

Puc. 30

Toukoli MaxcuMyma SBIfeTCSE TONBKO TOUKA X = 0
(puc. 30), snauenne pyrxuun B oroii Touxe f(0)=4.




[image: image6.png]BoraneuM sHauYeHns QYHKIMH Ha KOHNAX OTPeska M BhIGe-
pem HamboAbIIEE M3 HUX.
ymxmn y = f(x) swaseres wernoit.

JleiicTBuTeBHO,
F(-x) = (x)' —2(~xf +4=x' ~22® + 4 =1 (x)
Toaromy f(-2)=f(2)=2'-2-2+4=12 — om0 u ects

‘HanGOBIIee 3HAERNE QYHKIUMN Ha GATARHOM OTpEIKe.
Orser: 12.

2.51. Hailmime nanvenbiee anaseriie yRKImm
F(x) =x* - 5x|x + 2| na orpesxe [-4;-1].

Petwensie. Packpoen Bpaesie TOR GHAKOM MORYA W HeCe-
ayem yEEmEIO:

1) xz-2, f(x) -5x* ~10x, f(x)=-4x* -10x, Torza
f/(x)=-8x-10. f'(x)=0 mpu x i %»2.;{3 npome-

N

[ [,z‘ ) ['(x)>0, a Ha mpowexyrxe ff%:«nj

£/(x) <0, amaun, x

L—
2) x<-2, f(x)=6x"+10x, rorna f'(x)=12x+10, xpu-
mseckas Touxa x =~ 2. Ho ~2 > 2.

Ha mpoesytce

_;-2) f'(x)<0, T.e. Touek 3xCTPEMYMA
Ha DTOM mpOMesKyTEe HeT;

3)p Touke r = -2 NPOMIEONHAR He CYIIECTAYET, ONHAKO B
OT0H TOKe NDOMSBOHAR MEHSET OHAK: HA HDOMENYTKe

\72:—%:\ f'(x)>0.

(=0i-2) f(x) <0, a ua npomesyTxe

CriefoBatensho, ¥ = -2 ABIAETCH TOMKOH MUHMMYMA (YHK-
.
Tlockomsky x

— BayrpenHaz Touka orpesxa [~4-1] n

ymmin y = f(x) mempepssHa, To Mo Teopewe 2.6. B Touxe




[image: image7.png]X =-2 OHA JIOCTHTACT CBOETO HAWMEHBIIETO SHAYEHIA Ha pac-
CMaTpHBaEMOM OTpesKe.
Crenoparenso, [mm)/(z =f(-2)=-1-4-10(-2)=4.
e

Orser: 4.

2.52. Haiiqume Hanvenbiee snasenye QyHKImn

£(x) = 47— 64" ma orpeake Ez}

Peuenue. Haiizem npoHasonmyio:

F(x)=4"In4-64 164,

f'(x) = 4" In4 -4 In4?,

f(x) = 4" In4(1-3.4%).

Hajtnem xputwieckme Toukm us ypasmemms f'(x)=0:
4 In4(1-3.4%)=0. Tax xax 4" #0, 10 1-3-4 =0, or-

1 1,1
coma 4% =, me. x = log, .
x 3 383

Ho log‘,%<0, TaK KAk %<1 u gymkmmna y=log ¥ —

1
Elog.% He mpuHazTeNHT OTPES-

BospacTaiomas, noaTOMy ¥

ol

Ha paccmarpusaemon orpeaxe f'(x) <0, nosromy dysxmus
y = f(x) ybuipaer. 3maunT, HaMMeHEIIee SHAUEHME QYHKIMH HA

TOM OTpeaxe focTiraercs B ero Kpaitieii npasoii Touke x =

£(2) = 4 -64° = ~4080, r.e. minf(x)=f(2)=-4080.
[
1

Orser: ~4080.

2.53. Haitqume nanosbiee snauenye GyRKis

3n]

o [
sin_x
2




[image: image8.png]3
Pewmenue. 3uauenve GyHKIMA Y —— Ovaer mauSombmnd,
sinsx
2
S W —

Halizen 510 snaueme.
Tloasaysck CBOMCTBAMM TPHTOHOMETPIMECKIX BYHKIN, o~

n 1
R - DO

V2

1 3n
eror 5 a0 1, ana orpeare | x| — yOumaer 20

Takuy  00pasoM, HAMMeHBIee  oHawemue  (yHKIMM

) pano
2 2’

Jlns  orsckamhs  mamGobero  Smawemhs  (QYHKIMH

3 L1
y=—2 momcramam 1 weero supamemas sinlx:
sinjx 2 2

Y.

Orser: 6.

Clleaylomas cepist 3afa¥ HAIDABIEHA HA OTHICKANIe HAM-
GOTBINAX TLIH HAMMHbIIMX GHAYEHWH HEKOTODHIX BeITHH.
Takue 3aja4M HAGHBAIOTCA DKCTPEMATHHEIMN WIH ONTHMM3A-
oM.

CxeMa pelIeHNS 3AZAY ONTHMIGAII COCTONT B CCAVIOMEN.

1. Tlo yeoBio 3azasin BHACTHTS HEKOTODYIO ONTHMUSHDYe-
MYI0 BeIEMRY (JRacienie KOTOPOH JOTIKHO OiTh HAHGOTBIINN
Prrprn——

2. Miexons 3 Yea0wiii 3a7a%H, BHDASHTS ONTHMHSHDYEMYIO
BeMIMEY KAK BYHKIIO HeDes ONHY U3 VHaCTBYIOUUIX B 3atate
HEHORECTHEIX BHUHE, KOTODYIO, B CBOI OYepeh, MOKHO MpH-
HATH 30 HEJABUCHMYIO MeDEMEHHYIO. YCTAHOBHTL DeaibHEie
IpAHUISI HAMEHEHIS JTOM NepeMeHROM.

3. Mcenexosars (yHKIMNO Ha HANGOTIIES WTH HAMMEHbIIEE
SHANHME i CACTATH BHBOAEI O DEIICHITT GafaTit.




[image: image9.png]2.54. Pagnoxute wneno 30 ma B HEOTDHIATNLHEIX crarae-
MEIX TaK, 9TOBH CYMMa KBAZDATOB 9THX CIATEEMEIX GhUTA
Hanvennmeit. B oTseTe yKamuTe CyMMy KBAPATOR HOIY-
UEHHBIX ClAraeMELX.

Peensue. OBosnauuy O7HO U3 CIATACMEIX HEDE3 X , TOTAA APY-
roe cnaraemoe 30 - x. ONTUMM3MpYeMas BeIHUMHA — CYM-
Ma KBAJPATOB ITHX CJIAraeMhIX, KOTOpas ABIAETCA QYHKIH-

f(x) = x* +(30-2) mam f(x)= 22" ~60x +900.

Tlo cMbicay 3agaun 3HAYEHHS NEPEMEHHONE X NOMKHBI IDH-

nazzesars orpeaky [0;30].

eii ot

Hceneayem coctaBieHHyio GyHKUMIO HA HANMEHbIIee 3HAYe-
nue na orpeaxe [0;30].

Bormmenm nponssonuyio f'(x) = dx —60.,
Pasencrso f'(x) = 0 sumomsercs npu x = 15.

Puc. 31

Touka x =15 ABIAETCA CAMHCTHEHHOH TOTKOH IKCTpEMYMA
@ymxmmr y = f(x) ua orpeaxe [0; 30] (puc. 81), smawnur, TaK

KAk 9T0 TOUKA MUNIMYMA, TO B 5Tofi TO4KE (YHKIUIA KocTHTAeT
ceoero mamvensmero swavenms. f(15)=30-15=15. Taxma

o6pasom, o6a craraewiix pams 15, H CyMMa HX KBAZPATOB
pasua 450
Orper: 450.

2.55. VaBectno, uTo mepuMET NpAMOYTOMHMKA pameH 40 ou.
Haiijurre manGonbitee sHavenue, KOTOPOe MOJKET NPHHMMATE
ILTOMAKE TPAMOYTOTLHNKS.

Pewenue. 1. Tlyers, @ w b — CTOPOHHI IPAMOYTOEHIKS, TOTAA
noma, TpAMOYTOBIMKa S = a - b.




[image: image10.png]Tak Kak NepuMerp mnpaMoyrompmmka pases 40, TO
2(a+b) =40, snauur, a+b=20. BLpagum U3 STOr0 PaBeHCT-
Ba b:b=20-a, npmiem 0<a <20, 0<b<20.

2. Tlogcrasmm b B Bepaenme ua S: S =

-(20-a) win

S(a)=20a -a* — onrummsupyeman GyRKIASL.

3. Hceateayen ¢ NOMOIEIO TPOUIBOHOI (YHKIIIO TLIOMAH
Ha HauGobIee anavenye Ha mpomesxyTke (0320).

S'(a) =20 - 2a, pasencrso S'(a) =0 srmoMEseTCs TPH @ = 10.

(a)
a)

S(a) O / 10 \ 20 @
Puc. 32
Dra TOYKA ABIAETCS eAMHCTBEHHON TOUKOH MAKCHMYMa ATA
dyuxnmn y = S(a) na npomesxyrxe (0; 20) (puc. 32), mosromy
npu a =10 miomaaL pHEEMAET HAKGObIIEE SHAYCHIE:
5(10) = 20-10-10% = 100.
Orser: 100.




