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23. Kputndeckme
MaKcuMyMb

Mux paceMoTpesi noBeReHIHe QYNKIIN HA TPOMENRYTKAX,
rae f'()> 0 u f'(x) < 0. Buyrpesnue Touxu oSaacTi onpexeremtn
yHKILIE, B XOTODHIX ce NPOUIROAHAR DABHA KY0 JLTH He CYILECTRY-
€T, HADLAIOTOR KpUMIUNECKUN MONKANI FTON BYRKNIA. DTH TONKH
HTPAIOT BAAHYIO POTH IPH MOCTPORHHH TPAHIA BYRKII, HOCKOTLKY
TOTLKO OMI MOFYT G TOukAMM OKeTpeMywa Qyikumn (puc. 108
4 104). CopMyImpyew cooThercTBYIOMCE YTDEPALCNIE, €0 HATLL
mawr meopenoit @epua (s wects dpasmyackoro Marewaruxa [lLepa
epaxa).

Hed6X0aHUMO8 yonosue oKCT
Ecan rousa ¥, Ananeres TowRo oKCTpeMyNa BYWK-
Wi W B 9ToR TOUKe CymecTnyer MPOSBOTHAA [
7o oma pamma mymo: [’ (x0)=0.

Pacoworpm eayuadi /' (x,) > 0. Tlo onpexeremmo npoussogsoli

P (€515 A —

Beex x, AOCTATONHO GIMAKMX X %o [N TAKINX X

1)1 (x0) |

u, auaunT, £ (x) > f (X,) 1% BGEX X > T, WS HEKOTOPOii OKpecTHOCTH
0wk x,. TlooToMy X, He ABARETCH TOTKOM MAKCHMYMA.

it e x < %y, 10 f (x) < [ (Xp), H, crexopatensio, x, He uo-
et Goumh # T0UKOR MmmHMYMA f.

Caysait ' (x,) < 0 pasbupaercn amaRormAHO.

Baskio oTMeruTs, WTo Teopexa DEpMa ECTH MIITD HEOOXOMIMOE
YCTOBHE KCTpeMYyMa: 3 TOPO, To NPOHIBOTHAR B TOTKE ¥, OOPAILRET-
R B YL, He OGATATETLIO CAGXYST, HTO B TN TOYKE PYRKIYA HMECT
oxcrpesys. Hanpiep, npouanoanas dysicums f (¥) = ¥* oSpamaerea

# Komorope X | + W= -

*42 oraniza T v

PEKNAMA

)
0 |
1304200

=il




image8.png
O O #nyuwesomz - [J MouraMailru [ Noura Mailru Mpagunsisie « @ (5) Kpackionpe  [E] Hoean gopmz Q) 672_Teomerpi & Komorop +

< 4 ¢ @ e

co Konmoropos yuebrvk 10-11 knacc anrebpa v Hauania MAaTeMaTMUeckoro ananusa 2018 & NOAHOM pasmiepe

B T R R e ——————
70 oma panma mymo: [’ (%)

Pacoworpm eayuadi /' (x,) > 0. Tlo onpexeremmo npoussogsoli
F00-1 (o)

omsomenye BpE I > ¥, CTPEMHTCH K IOTOHTESHOMY

qmery f'(¥,), & CTEXORATENSHO, H CAMO GYAST HONOXHTETLHO mpH
Beex x, AOCTATONHO GIMAKMX X %o [N TAKINX X

1)1 (x0)

>0,

w, s, £ () > f () A% 506X x > Ty HQ HexoTopoH OKPECTHOCTI
ok x,. Tlosmomy i, Hie ABATETCR TOKON MaKCHMYMA.

Ecait e x < 2, 10 f (x) < [ (%)), H, CTeRopaTesio, %, e No-
KeT Gurmn w ool MmmeyME .

Cayuait £ (x;) < 0 pasupaeres aHATOTHIHO.

BAo oreeriuTs, 'ro Teopea (epNa eCTh ATk HEOBXOTHNOE
JeTOBIE SKCTPENYMA 113 TOPO, WTO MPOWIROAHAR B TOKE X, OOPAILAET-
€ B 1Y1h, He OGTETLIO CACKYET, 'T0 B N0 TOUKE HYMKIA WNCeT
axerpemym. Hanpumep, npoussoanas dpysxums f (x) = x* obpamaercs

v v

[ N/

Puc. 103
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Prc. 105 Puc. 106 Pre. 107

B Hyas B 70uKe 0, KO GKCTPEMYMA B OTON TOUKe (BVRKLIHS He HMeer
(pre. 105).

Jlo CHX 10p MBt PACCMATDHBAI KDUTIECKIE TOWKH, B KOTOPAIX
npowsBOTEAR pasia mymo. PACCMOTDM Teleps KPHTHHECKHE TOTIH,
B KOTOHIX NpOHaBOZHes me cymecTyer. (OTMeTHM, uro, HanDiMep,
ouka 0 anm Gymkium y =¥ me anameTcR KpUTHNECKOH: B Hell mPO,
HGBOAHAR HE CYIECTBYeT, HO OHA He BHYTPEHTSA TOIKA 0GAGCTH OIIpe-
fememus.) B orwx TouKaX QYHKINA TAKKe MOWET MMOTh WIN Ko
seTs aKCTpeMys.

B Tpuwep 1. Paccworpmm gymxumo f (x) = |x| (pic. 106). Bra
dysKmmT ne meer npoussoxnoi v 0. BrawnT, 0 — KpuTH
Ka. O9eBHANO, 4T0 B TouKe 0 QYMIINA MMeCT MIRHMYM.

Tpunep 2. Paceworpi dyskmso f (x) = 2x + x| (pue. 107).
Tlo rpagmiy sitamo, 410 B TouKe 0 HTA GYNKIAR He WMECT FKCTDEMY-
Ma. B oroli Touxe GYNKIMA Be MMeeT § NPOUIBORHOR.

B canow fiese, ecai IpeATIOTORMTE, 70 GYRKINA | HMEeT B
10uKe 0 MPORIEONAYIO, TO f (¥) ~ 2x TAKKE MMeET MpoUABORHYI0 B 0.
Ho f (¥) - 2x = ||, a Gymxmna |x| » Touke 0 e muppepenmmpyena
(cm. 1. 18), 7. e. st npumAM K pOTEBOpENHO. BuaunT, dymKLuA
B TouKe 0 MpoRIBONO e HveeT.

s Teopentis Depya CIEAVET, W0 NP HAXOMOHII TOUEIK IKCT
DEMYNOB (yHKIH TPEGyeTca B TEPBYIO OUEDEA HATH Ge KPHTHUE
cxie rouki. Ho, KaK BHAHO 13 DACCMOTPEHNBIX PHMEDOR, BOTDOC
0 70M, AGHCTBWTEbHO i AAWHAS KDHTHECKAR TOUKA €CTh TONKA K.
CTpemya, TpeGyer AoNOANHTENBHON Hecneaonamua. [lpu atox wacTo
HOMOTAIOT TaMe MOCTATOWNMIe VCAOMIA CYMICCTHORANWA OKCTPENYMA
B Touxe. > & oo0/000
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menenns.) B orux ToukaX QYHKIHA TAKKE MOMET MMETL WIH He

B Opuwep 1. Pacemorpnm dymrnmo f (x) = |x| (pu
Tpumep 2. Pacemorpum dyukumo f (x) = 2x + |x| (puc. 107).

Tlo rpaguxy sHanO, 9T0 B Touke 0 5Ta PYNKIHA He HMEeT SKCTPeMy-

Ho'7.(3)— 25 |3l & byassga =] roume D 1o Ampbemessmprens

(cm. m. 18), 7. e. M mpHIAK K OpoTHBOpewmio. Braunt, dyHKNMA [

HOMOTAIOT TaKie [OCTATONNME YCAOBS CYUICCTROBAHMS 9KCTPEMYMA

106). Bra

" Eean gymx-
s [ wenpepnma B Touke x;, a f'(x)> 0 ma mu-
Tepsaze (a; %) u f'(x) < 0 wa wwrepsaze (xg;b), T
TOUKA X, ABTACTCA TOWKOH MAKCHMYMA GyRKIMM f.

Vtobmo nosmsosaTse yupomeRNOi (OPMYAHDOBKOH 5TOr0 npL

Fean B Touxe X, NPONSBOMAR MEHAeT SAK © MTIOCA
Ha MMHYC, T0 X, €CTH TOUKA MAKCHMYMA.
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Hoxasareascrno. Tpoussomuas f'(x)>0 ma wurepnane
(5 %)y @ GYRKINA | HENPEPHERA B TOTKe X, CACLOBATETHO (C.
n. 29), Gymeusan { Bospactaer ma mpoMEMyTKe (a; Xol, i moToMy
£ (1)< (x,) ann neex x ua mirepnaza (4; %)

Ha mpoxentyrice [xy; b) yaxmus [ youvaer (10xasarenscrso
amazorwwo), u noromy f (x) < f (xg) Aun scex ¥ wa mmrepsata (xy; b)

Hirax, f (x) < f () 475 Boex x # ¥, ua wiepsana (a; b), 7. e.
eors Touka MaiccHMyMa GYRIH f.
P Tpuonan maxcmsysa mseer npocrof mexammsecki cxson. Mix
MO7KeN CUTATS, To f (x) — 570 KOOPAMHAT TOUKH, ABRKYIIeficA 10
e Oy, B MOMORT BpeMemu %, & [ (X) — CKODOCTS TOUKI B JTOT MO
mer. Tio CAOBIIO CKOPOCTS TOUKH 92 NDOMEFKYTON: SPeMeHH, TpexIe-
CrByImI g, nOAOKATETb A, TI0ITOMY B TeHEHHe STOTO BPEMEHIL TO'-
KA ABWKETCA B NOMOKITETLHON HAUDARTEINH, OHA TORINMACTO TIO
oot Oy A0 0w [ (¥g), T e. 1 (x) < / (xg) 1pu = < xp. B Mowent %
Toua A NTHOBERiE <OCTANABTHBATCAS (6@ CKOPOCTS B 2TOT MOMEHT
paBEA BYTO WK He ONPORGACHa), A JATEM HASMHET OMYCKATECA 10
ocr (R0, yea0BMIO CKOpOCTD [’ () MexbIe HYAR TP X > X T. .
7(x) < f (x,). Wrax, B oxpecriocTn x, wweom 7 (x) < f (x). Touxa
X — Todka MAKCHMYMA.

WaHAK MUHUMYMa DYHKUWA Eems gyms-
s | HempepuBna B TowRe Xp, /' (¥) < 0 Wa waTepsa-
@ (a; xg) m ' (x) > 0 ma mavepsaze (xy; b), To TOWKa Xy
amanercs Touo MHwYMa ymnn f.

V10610 mOAHI0BATECA YIPOMEHHOfi (POPMYAHPOBKOIT STOTO MPH
amaxa:
Ecn 8 T0WKe X, GPOMIBOANAR MEHFET GHAX ¢ MHEYCA
| ma nasoe, 10 x, ecrs Touxa MumMYMA
JIoKaATeBOTRO 9TOT0 NPHANAKA AHATOTINHO JOKAJATEABCTRY
npwataxa MaKcuMyMa (IOTEIHO TPOBECTH €O CAMOCTORTELHO).

M Upunep 3. Halizew tousn
aKerpenyma ymm

fl@)=8x -2 \
Iponasoasas _a1ofi _ymkmas,
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P UPUINAK MAKCHMYMA HMCOT HPUCIOR MERRANCURTR Uam: o
MOKeN cunTaTs, §T0 f (X) — 9T0 KOODAMHATA TOUKH, ABIKYMelics 10 B
cu Oy, B MOMEHT BpeMeHM X, & [’ (X) — CKODOCT: TOWKIL B 2TOT MO-

senr. Tl0 YCT0BIII0 CKOPOCTS TOSKH 98 NPOMEFKYTOK BPMEHH, TpexLe-
CrayIompi o, MOOAHTembHA, TI0ITOMY B TESERHe GTOTO BPEMeHit TO
KA ABWKETCA B NOMOKITETLHON HAUDARTEINH, OHA TORINMACTO TIO
oot Oy A0 0w [ (¥g), T e. 1 (x) < / (xg) 1pu = < xp. B Mowent %
TO4Ka HA NTHOBEHIE <OCTAHABHBACTCA» (6@ OROPOCTS B OTOT MOMEHT
paBHa BYTIo WU He OMpeeTena), & 3ATEM HATIHAET ORYCKATHCA 10
on (0 yenoBMIo CxopocTs f' () Memsme HYTA TR X > Xo), T. €.
7(x) < f(x,). Mimax,  oxpectmocrm z, mweew f (x) < / (o). Touxa
X — Todka MAKCHMYMA.

WaHAK MUHUMYMa DYHKUWA Eems gyms-
s | HempepuBna B TowRe Xp, /' (¥) < 0 Wa waTepsa-
@ (a; xg) m ' (x) > 0 ma mavepsaze (xy; b), To TOWKa Xy
amanercs Touo MHwYMa ymnn f.

0G0 TOMBI0BATLCA YIPOMEHHOF (POPMYAHPOBKOIT OTOFO DK

amaxa:
Ecn 8 T0WKe X, GPOMIBOANAR MEHFET GHAX ¢ MHEYCA
| ma nasoe, 10 x, ecrs Touxa MumMYMA
JIoKaATeBOTRO 9TOT0 NPHANAKA AHATOTINHO JOKAJATEABCTRY
npwataxa MaKcuMyMa (IOTEIHO TPOBECTH €O CAMOCTORTELHO).

M Upunep 3. Halizew tousn
aKerpenyma ymm

fl@)=8x -2 \ /

powasosas a1ofi  bymkmus,
pasnas 3 - 32°, ompexezema 5o Boex \
Touxax M OGDAINGETCH B HYID B TOW

Kax -1 @ 1. B TouKe 1 npoussoxmas
MemAer OHAK © MEEyca Ha LTI
(7'(x) < 0 mp x < -1 u f(x) > 0 mpu \ / \
“1<x<1). B touke 1 mpomssomsan -2

serser apax ¢ nmoca va wynye. Tloh-

aysch MPHONAKAMU MAKCHMYMA T Mil- Prc. 108

149 tpoussomman
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Crpasmia 151 | 1387

HMMYMa, TOAY4AEN, WTO TOuKA —1 ABIACTCH TOUKOH MIHEMYMS, 8 TOU
xa 1 — rouxoii maxcmryma dyukima /. Tpaguc dysxmm nsobpasker
wa pucysxe 108

287.—

288~

289.4

290.

201.

YnpakHenns

Haitgure wpuriiecie Touk QymKMN, TPAQEK KOTODOI
n306paKen Ha picynice 100,

Halire KpuTHHeCKie TOUKH (ymKIm:
a) f(x)=4- 20+ Tx% 6 f(x)=1
©) f(x) =dx -

+ cos 23

5 f()=x-2sinx

Hajiure Towm Maxcmvysa u MimMyma Gyssi £, Tpadui
woTopoii usoGpaxcen ma peysxe 110, Cymectsyer an mpoma-
BozmAR § coorsercrayiomeli Towke? Ee1H cymecTsyer, 1o exy
pasHo ee smavenie?

Hajigume kpuruseckme Towku bymsmm. Onpexente, xaxie
W3 HIX NBTAIOTCH TOMKAMI MAKCHMYMS, & KAKA — TOUKANI
YN

a) f(x)=5+ 122 - 23
B) f(x)=2x%+ 8x% - 4;

6) f(x)=9+8x%- x

0 f@=ls-2

Tloxazare, 9T0 QyRKIUS [ He HMECT KDWTHUCCKIX TOeK:
6) 7 (x)
7 ) f () =35+ 2z

8) [0 =z
® 7@

tgx;

Halizure kpurireckie Towsi dymeums f (292—293).

# Komorope x|+

Cnegyouas

Yeennunte

PEKNAMA

)

=
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§ 6.
IIpuMeHeHns: MPOUBBOTHOM

K MCCIeJOBaHMI0 QYyHKIUN
22. Mpuakak Bo3pacTanms (y6siBanws
hyHKum

B 0.6 Be BMAemI, 970 OfHA 3 OCHOBHMIX 3ajau WC
CaleAOBARIA (DYHKINH — 70 HAXOMEHHE TPOMEIKYTKOB ee BOIpACTA
Rus i y6pisanns, Takoe UCCIRLORANNE NETKO TPOBECTH C TOMOIIBIO
npouaRoAROH. CQOPMYIHDYEM COOTERTCTBYIOMHE YTBepHIeRs.

Aoc ii NPUINAK BOIPACTAHNA BYHK
Lnn. EBeam f'(x) >0 » kamaoh Touxe muvepsaxa I,
0 dymxuns [ sospacraer wa I.

ROCTATOUHLIA NPMGHAK YOIBAHNA BYHK
U v Eean f'(x)< 0 » xamaok Touke murepnasa I,
0 dyuxunn f yousaer ua I.

JIOKAGATENCTRO STHX NPUSAKOS TPOBOTMTCA HA OCHOBANMM PEKNAMA
opmyma Jlarpamsa (ex. 1. 19). Boabwen ABa AOGHX wCAa T B ¥
o muvepsara. Tlyers x, < x,. Tlo popuyie Jarpamsa cymecrayer
oo ¢ € (x,; %), Taxoe, wt0
”:‘ {l‘ Lapien )
Unero ¢ mpHEALIERET WATepBATY I, TAK KAK TOWKH ¥, W ¥, UPH-
nagnexar 1. Ecam f'(x)>0 aan xel, 1o f'(c) >0, u mosro-
My f(x)<f()—ot0 crenver us dopuyms (1), TaK Kax
x,-x, > 0. Drum goxasamo pospactanme Gymxiun [ ma I. B e
() <0 x €1, 10 () < 0, m notomy f (x,) > f (x,) — caeay-
er ua Gopwyas (1), Tax Kax x, - x, > 0. JloKagaHO yOhmamme dyiE:
i / na 1.

352

1204200
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CaleAOBARIA (DYHKINH — 970 HAXOEHHE POMEIKYTKOB ee BO3paCTA N
Rus i y6pisanns, Takoe UCCIRLORANNE NETKO TPOBECTH C TOMOIIBIO
npouaRoAROH. CQOPMYIHDYEM COOTERTCTBYIOMHE YTBepHIeRs.

Aoc ii NPUINAK BOIPACTAHNA BYHK
Lnn. EBeam f'(x) >0 » kamaoh Touxe muvepsaxa I,
0 dymxuns [ sospacraer wa I.

ROCTATOUHLIA NPMGHAK YOIBAHNA BYHK
U v Eean f'(x)< 0 » xamaok Touke murepnasa I,
0 dyuxunn f yousaer ua I.

JIOKAGATENCTRO STHX NPUSAKOS TPOBOTMTCA HA OCHOBANMM
opmyma Jlarpamsa (ex. 1. 19). Boabwen ABa AOGHX wCAa T B ¥
o muvepsara. Tlyers x, < x,. Tlo popuyie Jarpamsa cymecrayer
oo ¢ € (x,; %), Taxoe, wt0
)1 (x)

=1 )

Hucao ¢ mpumazzexmT wnTepnany I, Tax wax Town %, W %, mpm-
nagaexar I. Ecam f'(x) >0 ana xel, 1o f'(¢) >0, u moaro-
My £(e)<f(x)—or0 crexer wa gopuyms (1), max ax
X, - x, > 0. Dra zoxasano mospacranme pywxumt f wa I. ert o
1) <0 xam x € 1. 10 £(6) < 0, w notowy 1 (x,) > f (x,) — caeay.
er ua dopuyani (1), Tax Kax x, - x, > 0. Jokasao yOsmamme pym-
uw fHa I,

D> Harusmsufl oMmen TpuSHAKOB SCOH H QEAWTOCKIX PACCYKES-
Nt (PACCMOTPHM A3t ONDEAGACHROCT TPHONAK BOIPACTANIS).

TIyoTs ABNKYINARCR O OCT OPAWHAT TOTKA B NOMERT BDEMCHI ¢
mueer opammary y = f (t). Torma CKOPOCTh TOM TOSKW B MOMEHT
speer ¢ paska [ (1) (cx. . 21). Eean [ (t) > 0 b Kamstit MoMeRT
‘BPeMeRI 13 IDOMENYTA I, 70 TOUKA ABHKETCA B IOTOKMTEISHOM Ha-
pADTCHII OCH OPAMHAT, T. 0. €GN 1, < fy, 70 7 (1) < [ (t,). Bro ooma-
waer, wro Gymmin f Ropacraet Ha mpoMEnyTRe I.

143 Nponssomman w e npweeny
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1204200

UL @




image3.png
O | O #nyuwesowa- [ MowraMailru | [ Nowra Mailru

< 4 & @ new

Mpaannsiie . | @ (5) Kpacrospe [ Hosan dopmz | Q) 672.Teomerpy  # Komworope X +

om Konmoropos yuebrvk 10-11 knacc anrebpa v Hauania MAaTeMaTMUeckoro ananusa 2018 & NOAHOM pasmiepe

M Dpusep 1. Haitgew mpowesyrisn sospacramis (ySusamus)
i noctpony rpaduk dys f (x) = ¥ - 2

Jlasnas GyRKIUR ONpejeiesa A MHOKeCTHe Beex XeHCTRMTONH-
mx wcen. Ma pasemcrsa [ (x) = 1- 82 caenyer, uto f'(2) > 0,

[ —— ge——
Anazormano ()< 0 wa murspmaaex —evs ~L | L o0
T09TOMY Ha 9THX MHTepBaiax [ yOmisaer. [lanee BurumCANM sHavenHs [

B roukax L 1

sospacraiomet ua marepaae L 1

i | yousasomett ma mrepaa- PEKNAMA

aax (—eoi - L) L ) (pue. 101, 0
5"\
Mo prcynxa muano, wro GYHKWis f, HENDEPHBHAR B TOUKAX

L |--L; L |n youmaer ma mpo-

~L u L, sospacraer na orpesxe
73 '@ v
uemyrxax [—o0; L | u| L o0
= 4 - RCH i R
= Bameuanue 1. Eean hyns-

qus f HenpepeEA B KaKoM-1HGO H3
KOHIOR NpOMEAYTKa BOIpACTAHIS
(yBusanus), T0 978 TOUKA TOWE BXO-

AT B IDOMEIKYTOK BogpacTamt (yOu-
R





image4.png
O | O #nyuwesowa- [ MowraMailru | [ Nowra Mailru

< 4 ¢ @ e

Mpagunsisie « @ (5) Kpackionpe  [E] Hoean gopmz Q) 672_Teomerpi & Komorop +

0 Konmoropos yuebrvk 10-11 knacc anrebpa v Hauania MAaTeMaTMUeckoro ananusa 2018 & NOAHOM pasmiepe
T

1 yOssaiomeli ma wHTepBa-

sospactatomeli ua wrrepsate | 7‘6 2

aax [ —oo; — L

7
Ha prcyixa muxuo, wto (GymKIMS f, HeDEPHBHAN B TONKAX
1, 1
u L, soapacraer a orpeae :
CERE ] ¥ e L V8 Vs

(s ) o 101,

# yOumaer Ha npo-

AMETN
" V8] E )
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