HIxona 1543 10-B %aacc 24 aneapsa 2023 .
UccnenoBanme ¢pyHKIIMM HAa MOHOTOHHOCTH W 3KCTPEMYM

Okcrpemymbl. Kpurudeckne touku. Teopema Pepma

Onpedeaenue. Oyukuus y = f(xr) B TOUKE To UMEET MAKCUMYM (MUHUMYM), eciiu 3HadeHue QyHKIUU B
97T0i1 Touke GoJibie (MEeHbIIEe), YeM ee 3HAYEHUsI BO BCEX TOYKAaX BOJIM3U Tg, T.€. €CJM Ul BCEX TOYEK L HEKOTOPOil
IPOKOJIOTOH OKPECTHOCTH TOYKH Lo umeer mMecto HepaseHCTBO f(x) < f(xo) (f(x) > f(xo)).

Touky MaKCUMyMa ¥ MUHUMYMa Ha3bIBAIOTCS MOYKAMU IKCTPEMYMA, & 3HATEHUST PYHKINA B ITUX TOUKAX —
akempemymamu QyHKIUN.

JlaHHBIE BBIIIE OMPEJIETIEHNs OMUCHIBAIOT CTPOrUE JIOKAJTbHbBIE SKCTPEMYMBI. B ompeie/ieHnn HeCTPOTUX IKCTPEMY-
MOB BMECTO CTPOTHUX HEPABEHCTB HCIIOJb3YIOTCS HECTPOTHE.

Teopema Pepma (Heobrodumoe ycaosue cyuiecmeosarus akcmpemyma). B rouke skcrpemyma upous-
BozHas byHKIUM AMO0 paBHA HYIO, JHOO HE CYNIECTBYET.

60. Ucronkyiite reopemy Pepma reoMeTpUIECKH.

61. IIpoeepbre, uTo Teopema Pepma BepHA KaK JJIs CTPOrOro, TaK U JJjisi HECTPOTOTO HKCTPEMYMA.

62. a) [lycrs dyukius HenpepbiBHa, HO HeauddepeHIupyeMa B TOUKe €g. OOI3aTeIbHO /1M OHA UMEET B ITOH TOYKE
srcrpemyM? 6) Ilycrb yHKIua UMeET HyJIEBYIO NPOU3BOIAHYIO B TOUKe Tg. OOA3aTE/NbHO JIM OHA UMEET B ITOl
TOYKE SKCTPEMYyM?

Onpedenenue. 3HadueHNsT aPTyMEHTa U3 O0JACTH ONpeaeseHus (DYHKIMN, TP KOTOPBIX TPOU3BOAHAS (DYHKIIUN
obparaercst B HyJIb WJIU HE CYIIECTBYET, HA3BIBAIOTCI KPUMUYECKUMUY TNOYKAMU.

63. Hapucyiite rpadbukn dyHKImil. YKaKUTe KPUTHYECKWE TOYKW. ZBIAIOTCA JIM OHM TOYKAMH MUHWUMYMA WA
MakcuMyma?

a) f(x) = |zl ©) f(z) = V& ») f(x) = Va2

64. Haiinure kputudeckne To9Ky HyHKIAN:

a) f(z) =a® — 622+ 92+ 5;  6) f(z) = Va?(z —5); ) f(z) = m‘fl-

65. * Haiigure kpurndeckue Toukn GyHKunn y = 4@ — sin 2z + 41/2 cos .

Jlomanraee 3agaHbe

66. Haiinure kpurudeckue Touku HyHKIUAA:
a) f(z) =2* - 222 +3;  6) f(z) = (- 1)’z - 6)% ) f(z) = {/(z -1+ {(z + 1)

. 2 . 1 .
67. Haiinure kpuruueckue Touku GpyHkuuu y = sinx — 3 sin 3x + 5 sin 5x.

TeopeMbI 0 cpegHeM

Teopema Poans. Ilycrs Gynkuus f(x):
1) meunpepsiBHa Ha orpeske [a; bl;

2) muddepennupyema na unrepsane (a; b);
3) f(a) = f(b).

Torma Ha 9TOM MHTEpBaJe HaiigéTca Touka € Takad, aro f/(£) = 0.

T'eomempuueckuti cmuiea: Ecan opauaaTbl 060X KOHIIOB IV KO KPUBOIl PABHBI, TO HA KPUBOM HANIETCA TOIKA,
B KOTOPO# KacaTeabHas K KPUBOW TapasiiebHa OCH abCIHCC.

68. IlokaxkuTe ¢ IOMOIIBIO KOHTPIPUMEDPOB, YTO HU OJHUM M3 TPeX yCJaoBuil Teopembl Posuis Hesb3s npenebpeds.

69. Jlokaxkute, 9TO €CIU BCE KOPHW MHOTOYJIEHA BEIIECTBEHHBI, TO €r0 MPOM3BOIHBIE BCEX MOPSIIKOB TOXKE MMEIOT
TOJIbKO BeIlleCTBEHHbIE KOPHBI.

Eciu noBepHyTh 0CH KOOpAMHAT, TO KOHIIBI ayru AB yke He OyayT HAXOIUTCS HA OJUHAKOBOM PACCTOSHUU OT
HoBOI ocu Ox, HO KacarejbHas MO NpekHeMy OyaeT napaureabHa xopae AB. Iloaromy ecTecTBEHHO 0KUIATD,
9TO UMEET MECTO TeOpeMa:

Ha nyre AB riankoit kpusoit y = f (a:) Haiimercsa Xorsa ObI OHA TOYKA, B KOTOPOi KacareJbHas Mapajlie/ibHa
crarusaiomeit ee xopae AB. Chopmymupyem TeopeMy aHATHTHICCKH:

Teopema Jlaeparoica. Ecim bynkuns f(x):
1) menpepsiBHa Ha oTpe3ke [a; b];
2) muddepennupyema Ha uarepsaie (a; b),
b) —
TO HA 3TOM WHTEpBaJe Halimercsa Takas Touka &, aro f/(€) = W.
70. JloxkaxkuTe, 9TO ecam PyHKIUS HEMPEPHIBHA HA OTPE3KE, & €€ MPON3BONHAS PABHA HYJIIO BO BCEX €r0 BHY TPEHHHIX

TOYKAX, TO (PYHKIUS MOCTOSTHHA HA ITOM OTPE3Ke.

71. Hokaxure, uro ecau dbyukiuu f(x) u ¢(x) HenmpepbiBHBI Ha OTPE3KE W UMEIOT BHYTPH 3TOTO OTPE3KA OIUHA~
KOBBIE TIPOU3BOIHBIE, TO OHU OTJIMYAIOTCS JIAIIb ITOCTOSHHBIM CJIATAEMBIM.
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Haiinure GyHKIUN 10 UX TPOU3BOTHBIM:
2

a) f'(x) = 3z 4+ 2x; ©) f'(x) = %\/ﬁ; B) f'(x) = sin (3-% - g), r) f'(z) = @z +3)2
Haiinure snasenne € g Gyukimuu f(z) = 3 — 3x + 4 u orpeska [1; 3.

Kakoii "pesyabrar"mosydauTcs 1pu monbiTKe NPUMEHUTh TeopeMy Jlarpamxka K dyukuuu f(x) = i U OTPE3KY
[—2; 1]. ouemy?

a+b
5

Tokaxkure, uro g Gyuknuu f(x) = 2 +px—+q u mo6oro orpeska [a; b] BbinoHACTCH PaBeHCTBO & =

Hokazxkure nepasencTso |sinx — siny| < |z — y|.

HCCJIG,Z[OB&HI/IG d)')/'HKLU/H/I Ha MOHOTOHHOCTb H 3KCTPEMYM

Ipusnar monomonnocmu gynkyuu. [ycrs Gynkuus f(x) HenpepbiBHA Ha HpoMexyTKe (KOHEYHOM uim Oec-
KOHEUHOM ), & €€ TPOU3BOHA MOJIOKUTEIbHA (OTPUIATEIbHA) BO BCEX BHYTPEHHUX TOYKAX TOTO MPOMEIKYTKA.
Torma f(x) Bospacraer (yObIBaeT) Ha JTAHHOM TIPOMEXKYTKE.

IIycre dynknua f(x) mempepslBHA M BO3DACTAET HAa HEKOTOPOM npomexyTke. Cienyer am orcioma, 4ro ee
MPOW3BOIHAS TOJIOKHUTETHHA BO BCEX BHYTPEHHUX TOYKAX ITOTO MPOMEKYTKAT

IIycrs byukuus f(x) HenpepblBHA W BO3PACTAET HA HEKOTOPOM NPOMEXKYTKe. JIOKasKuTe, 9TO ee MPOU3BOIHAS
HeOTpHIaTeIbHa BO BCEX BHYTPEHHUX TOYKAX ITOTO MPOMEKYTKA.

Mycrs dyukuus f(x) HempepbiBHA HA LIPOMEXKYTKE, a ee IIPOU3BOJHAS HEOTPULATENbHA BO BCEX BHYTPEHHUX
TOYKax 3Toro nmpomexkyrka. Cremyer sm orcioma, aro f(x) Bo3pacraer Ha TAHHOM IPOMEKYTKe?
Uccaenyiire pyHKUUIO HA MOHOTOHHOCTD (T.e. HalUTe IPOMEKYTKH BO3PACTAHUSA U yObIBAHUS):

1 ) 6) 11—z + x?
1+a2 Y= 15z +a22
Yeuaennnili npusnar mornomornocmuy dynuryuu. Ilycrs byakuus f(x) menpepbira Ha pomMexyTke I,
a ee MPOM3BOHAS HEOTPUIATENIbHA (HEMOJIOXKHUTEIHHA) BO BCEX BHYTPEHHUX To4YKax I w pasHa HyJi0 Jubo He

CYIIIECTBYET JIMIIb B KOHEYHOM MHOXKecTBe Touek. Torna f(x) Bospacraer (yOwsiaer) Ha I.
3.
)

0) f(x) =z +

Uccnenyiite dbynkumio na MOHOTORHOCTE: &) f(x) = @ 6) y =« + sinx.

3amenwarnue. MoxKHO paccMaTpuBaTh Tak:Ke Bo3pacTaHue GyHKIWHU HE HA WHTEpBase, a B Touke. OyHKIUs BO3-
pacraer B TOYKe, €CJIH CyIIeCTBYeT HEKOTOPAas OKPECTHOCTb TOYKH, e (pyHkiusg Bo3pacraer. [Ipu srom dyukims
BO3pacTraeT Ha MHTepBaJe TOrJa U TOJAbKO TOIJIa, KOIJIa OHA BO3PAacTaeT B KaxKJ0Il TO4YKe 3TOro uHTepBaJa.

Henpepoisrag Gyukmusa y = f(x) Bo3pacraer B Touke a. MoxkuO u yTBepKaaTh, uto f'(a) = 07

Hocmamounoe ycaosue cyuwecmaosarus skecmpemyma. Ilycrs GyHKIMs HeMpepbIBHA B TOUKE Lo U AND-
dbepennmpyema B6am3u 310i Touku. Ecam mpu nepexone ciieBa HampaBo Yepe3 9Ty TOYKY MPOU3BOIHAS MEHsET
3HAK C ILTIOCA HA MUHYC, TO B TOUYKe Lo (yHKIHA nMeeT MakcumyM. Eciam ke mpu mepexoze [depes &g CIeBa
HAIIPABO HPOM3BOJHAS MEHSET 3HAK C MUHYCA HA ILIIOC, TO (DYHKIUSA UMEET B 3TOH TOYKE MUHUMYM.

Mycrs f/(xo) = 0, a f""(x0) > 0 (f”(x0) < 0). Hokaxkure, uro rorna dbyukius f(x) uMeer B TOUKe Tg
CTPOrUii JIOKAJIbHBI MUHUMYM (MaKCUMYyM )

Haﬁ,ZLI/ITe MHTEPBAJIbl MOHOTOHHOCTH U 3KCTPEMYMbI (byHKL[I/H/I
16
— p3 2 . — . — 3 2 4
a) y = x® — 3z + 3z + 2; 6)y_98(4 27)’ B)y = /(x 1)4.

Hana dysxmusa y = 2 — 6x2 4+ 9z — 4. Ilposemure ee "vunu-nccaenopanme: HafiTUTe HYJIH, HHTEPBAJILI
3HAKOIIOCTOAHCTBA, UCCIEAYHATE HA MOHOTOHHOCTD M 3KCTpeMyMbl. IlocTpoitte rpaduk 310t yHKIHN.
x r—3

Haiiaure Touku MunMyMa GYHKIHE Y = v/3 COS g + sin 27 3

Jlomarnrnee 3ajtanue

Haiinure mATEpBAIBI MOHOTOHHOCTH M SKCTPEMYMBI (DyHKIAN:
a)y = x* — 8z + 2222 — 24z +12; 6)y = (z — D)*(z + 2)% )y = ¥(z—1)2(z+1);
r) V22 —x 4 2.

Haitnure Touky munumyma dyukiuu y = (0,5 — @) cos & + sin x, npunaiexaiiyio npomexyrky (0, g)

Haiiaure ypaBHeHne KacarelbHOR K rpaduky bynkimn y = 3 — 312, nmeromeil euHCTBEHHYIO OBIIYI0 TOYKY
¢ rpadukoM 3TOH HYyHKITHH.

Uccnenyiite dynxnuio y = 2 — 3x2? Ha MOHOTOHHOCTB 1 3KcTpeMyM. IlocTpoiite 3ckus ee rpaduka. Ilocrpoiite
TaKzKe HallJIeHHyIO B IIpeJbLlylleil 3a/1a4e KacaTe/lbHyI0.



