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®oTOOTUET KOHCIIEKTa MpHUCTaTh B TEUEHUHU 3 JIHEW CO JHS TOJIy4CHHUS 3aJaHus Ha
hvastov@rambler.ru

Tema: IlpumeneHne nmporu3BOAHON K UccaeaoBanuo GyHkiui. O0mas cxema
uccienoBanus ¢pyHkuuu. [loctpoenue rpadukos.

[ens: Mcnonp3yst anropuTM HcciaeAoBaHUs (PYHKLMU, HAYYUTHCS UCCIENOBATh
(YHKLHIO U CTPOUTH rpaduK.
ILan.

. [IpuMeHeHne nporu3BOAHON K UCCIEAOBAHUIO (DYHKIIMM.

. [IpoMeKyTKM MOHOTOHHOCTH (PYHKIIUHU (MPOMEKYTKH BO3PACTAHUS U YOBIBAHHS).
. HeoOxoaumpblii mpu3Hak Bo3pacTaHus (yObiBaHuUs) QyHKIIUU.

. [IpaBuJI0 HAXOXKACHUS UHTEPBAIIOB MOHOTOHHOCTH (GyHKImHU F(X).

. TOuku MUHUMYMA.

. Toukn Mmakcumyma.

. Touku 3KcTpemMyMa (PyHKIIUU.

0O NO Ol WDN B

. [Inan uccnenoBanus (GyHKIIMU U TOCTPOCHUS ee rpadrka

[ToHsiTME TIPOM3BOAHOM — OJHO M3 BAXHEWIINX B maremaTuke. C MOMONIBIO
MPOU3BOJHON YUYUTHIBASI €€ MEXAHWYECKUN CMBICT U N'€OMETPUYECKUN CMBICI, MOXKHO
pemarh caMble pa3HOOOpa3HbIe 33/1a4d, OTHOCSIIHMECS K JIF0OOW 001acTH 4eJI0BEYECKON
NEeATEeIbHOCTU. B 4acTHOCTH, ¢ MOMOIIBIO TPOU3BOIHBIX CTAJI0 BO3MOXKHBIM MOJIPOOHOE
rccieoBanne (PyHKIUM, 9TO TIO3BOJIMIIO OY€Hb TOYHO CTPOUTH UX rpaduKu, HAXOIUTh
WX HauOOJIbIIINE U HAUMEHBIIINE 3HAUYCHUS U T. 1.

OpHOli W3 OCHOBHBIX 3a/lad, BO3HHMKAIONIUX TIPH MCCIIENOBaHUU (PYHKITUH,
SIBIIICTCA HAXOXJACHHE IPOMEKYTKOB MOHOTOHHOCTH (GYHKIMH (IPOMEKYTKOB
BO3pacTaHusI U yOBIBAHUS).

Takoi aHa/In3 JIETKO CJIeJIaTh C MOMOIIBIO TPOXU3BOIHOM.

Ho mnpexnae ueM NpUCTYNUTHh K MCCIEAOBaHUIO (DYHKIIMM Ha MOHOTOHHOCTH

BCIIOMHUM, Kakve (DYHKIIMH HA3bIBAIOTCS BO3PACTAOIMIMMHY (YOBIBAIOIIIMHU ).
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®dynkuus Y=f(X) Ha3bpIBaeTcs Bo3pacTarlieli B HEKOTOPOM WHTEpBAJe, €CIH B
TOYKaxX STOr0 HMHTEpBajia OOJIbIIEMY 3HAYCHHUIO apryMEHTa COOTBETCTBYET OOJIbIlce
3HaYeHWe (YHKIMK, W YOBIBAalOIICH, eciu OOJIbIIEMYy 3HAYCHHI0 apryMeHTa

COOTBCTCTBYCT MCHBIICC 3HAYCHHNC q)YHKHI/II/I
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Heobxoaumblii mpu3Hak Bo3pacTaHus (yObiBaHUs) QYHKIIUU.

Teopema 1. Eciu muddepenmupyemas dynkmus y=f(X) Bospacraer (yObiBaet) B
JaHHOM WHTEpBaJe, TO NPOM3BOIHAS JTOW (YHKIMU HE OTpuULaTeNbHa (HE
MOJIOKHUTEIbHA) B 9TOM HHTEpBaJe.

OOpaTHOe 3aKJIIOUEHHE TaKXKe CIPaBEAJIMBO, OHO BBIPAXKACTCS CIEIYIOIIEH
TEOPEMO.

Teopema 2. Ecnu npousBoanas ¢pyakimu Y=f(X) otpunarensHa (OI0KHUTEIBHA)
Ha HEKOTOPOM HHTEpBaJie, TO (PYHKIUS B 3TOM HHTEpBajie MOHOTOHHO BO3pacTaeT

(MOHOTOHHO yOBIBaET).

f'(x) + max -
e
0

+

E
|-‘¥0 B

BOIpacTaer vObIBaeT BO3pacTaeT

f(x)

Takum o6pazom



y=c, c-const

¥=1x)
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(yHKLHS BO3pACTAET,

byHKIIMS yOBIBAET,

(GYHKIUS OCTOSIHHA

a -octpsiit yroi (| geTB.), a -tyno# yron (Il gers.), « =0,

tgaa >0, tga <0, tga =0,
f'(x)>0. f'(x)<0. f'(x)=0.

ChopmynupyemM TpaBUIIO HAXOXKJICHHUS MHTEPBAJIOB MOHOTOHHOCTH (YHKIIMU

f(x).
1.  Haxomum oGnacth onpezaeneHust Gpynkiun f(X).
2. Beraucisiem npousBoaayto f°(X) nannHo# QyHKIHH.
3. Haxomum Toukm, B koTOphix f(X)=0 wmim He cymiecTByeT. DTH TOUYKH

Ha3bIBAOTCS KpUTHYeCKUMHU Tyt pyHKImH f(X).

4.  Jlenum obnacth ompenencHus (QYHKIUU ITUMH TOYKAMHU HA HHTEPBAJIbI.
OHH SBISIOTCS HHTEPBAJIAMH MOHOTOHHOCTH.

5.  Hccnenyem 3nak f’(X) Ha xaxmom muTepBaie. Eciu £ (X)>0, To Ha 3TOM

untepBane f(X) Bospactaer; ecnmu T (X)<0, To Ha Takom wuHTepBaje ¢ynkuus T(X)

yOBIBaET.



[Tpumep Nel. Haiitu mpomMeXyTKH MOHOTOHHOCTH PYHKIMH Y=2X3-3X?-36X+5.
1. O6nacte onpeaenenus: R. dyHK1us HempepbIBHA.

2.  Bpruucasiem npou3BOAHYIO : Y =6X>-6X-36.

3. Haxomgum kputnaeckue Touku: y =0.

x?-X-6=0

D=1-4-(-6)-1=1+24=25%X,=-2, X,=3

4.  JlenuMm o0acTh OTMpeEICIICHUs] Ha HHTEPBAJIbL:

+ = +

-2 3

5. ®dynkius Bo3pacTaet npu Xe(-00;-2Ju[3;+0), (yHKIUS yObIBacT HpU Xe[-

2;3].

[Tpumep No2. Haiitu mpoMeXyTKH MOHOTOHHOCTH (YHKIHH Y=X>-3X>.

1. Oo6mactsb onpenenenus: R. yHKius HenpepbIBHA.

2. Boruucisiem npousBoiHyto : Yy’ =3X>-6X.

3. Haxoaum kputnyeckue Touku: y =0,

x? - 2x=0

X(x -2)=0

X1=0 u X,=2

4, Jlenum 061acTh onpenesieHrs Ha HHTEPBaJIbL:

+ = + >
0 2

5. ®dyukius  Bo3pactaeT npu  Xe(-00;0]v[2;+00),  QyHKIUSA yOBIBaeT MpH

xe[0;2].

Ho moMrMo MOHOTOHHOCTH (YHKIIUIA C TIOMOIIBIO TIEPBOM MTPOU3BOAHON MOKHO
eni€ onpeaesuTh IKCTPEMYMbI (PYHKIUHN (TOYKM MaKCUMyMa/MUHUMYyMa).

CHauana BBeI€EM HEOOXOIUMbIE ONPEETCHUS U MOHATHS.

Omp. 1. Touky X=X, Ha3bIBatOT Toukol MuHHUMyMa yHkiuu Y=F(X), eciu y atoit

TOYKH CYIICCTBYET OKPCCTHOCTDH, AJISI BCCX TOUCK KOTOpOfI BBIITOJIHACTCA HEPABECHCTBO

F(X)>f(Xo).



Omp. 2. Touky X=X, Ha3bIBAIOT TOUKOH Makcumyma pynkmun Y=Ff(X), ecru y sToi
TOYKU CYIIECTBYET OKPECTHOCTD, JIJISI BCEX TOYEK KOTOPOW BBIMOJIHIETCS HEPABEHCTBO
F(X)<f(Xo).

Teopema 3. Ecinu pynkuus y=f(X) umeeT sKCTpeMyM B TOYKE X=Xo, TO B 3TOM

TOYKC IIPOHU3BOAHAA (I)YHKI_[I/II/I WJIK PaBHA HYJIIO, NJIK HC CYIICCTBYCT.

PaccmoTpum  em€ mOCTaTOYHBIM TNPHU3HAK CYLIECTBOBAHUSA OKCTPEMYMOB
GyHKIMH.
Teopema 4. Eciu npoussomHas f’(X) mpu mepexoze uepe3 TOUKY Xo MEHSIET 3HaK,

TO TOYKa Xg SBJIIETCS TOUKOU 3KcTpemyma QyHkiuu f(X).

Ecnu npousBosiHas MEHSIET 3HaK ¢ + Ha —, TO TOYKA OyJAET SIBIATHCS TOUKOM
MAaKCHMYMa,
ecim ¢ — Ha +, To Touka OyeT TOYKO MUHUMYMa.

Touka 3kcTpemyma
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Touka MakcuMyMa Touka MUHMMYyMa
nist Beex x, f(x)> f(x,) JUTSL BCEX X,
OERILY
Teopema.

1. f'(x)=0, X, - KPUTHYECKAs TOUKA



cieBa ot x, f'(x)<0 creBa ot X, f'(x)>0

crpasa ot x, f'(x)>0 crpasa oT x, f'(x)<0
\/ /\ X, - TOYKa
X, - TOUKa MUHHUMYMa MakcuMymMma

PaccmoTtpum Teneps Ha mpuMepax uccieaoBanre GyHKIIUN Ha SKCTPEMYMBI.
[Tpumep Ne3. Haiitu skcTpemyMbl GyHKIUU Y=-2X3-3X>*+12X-4.
1. Ob6nacts onpenenenus: R. ®yHkuusa HenpephIBHA.

2. Brruncnsiem npou3BoaHyto : y’=-6X* - 6X + 12.

3. Haxonum kputuueckue Touku: y’=0.
X%+ x-2=0
D=1-4-1-(-2)=1+8=9
X1=-2 1 X,=1
4, JlenuM 00J1acTh OnpeIeNIeHUs] Ha HHTEPBAJIbI:
_‘._'—'-‘——'——-I-——'—-—‘—-'—'_.'— .
-2 1
5. Oyukuus Bo3pactaer mpu Xe(-00;0Ju[2;+0),  byHKIUS YOBIBaeT IpH
xe[0;2].
6. Buano, 4to B TOUKE X=-2 3HaK NPOU3BOAHON MEHSETCS C MUHYCa Ha ILIIOC.

[ToaToMy KpuTHUECKasi TOUKa X=-2 — Touka MUHUMyMa. Haiiném MuHUMYM (QYyHKIIUU
Ymin=-24. B Touke X=1 3HaKk MeHs€eTCs ¢ Iroca Ha MUHYC. [10ATOMYy KpUTHUYECKask TOUKa
X=1 — Touka makcumyma. Haliném MmakcumMmyM QYHKIUH: Yiax=3.

Takum o6pazom

[Ipumenenue
5 Anroputm
IPOU3BOJHON
L Haxoxienue 1. Boraucnurs f'(x) nannoi pyukiuu f(x).
MHTEPBAJIOB  MOHOTOHHOCTH 2. Haittu xputdeckue TOUKH, Il 3TOro
bynkim y = f(x) peumts ypaBaenue f'(x)=0.
3. Kputnueckumu  Toukamu  pa3oUTh
00J1acTh onpeziesieHNsI Ha HHTEPBAJIBL.
4. Ha KaX0M u3 MHTEPBAJIOB




ompenensieM 3HaK Mpou3BogHON. [ aToro 6epem
MPOU3BOJIBHOE  YHUCIO U3  paccMaTpUBaEMOro
WHTEpBaJda M TNOJCTAaBIIIEM B MPOU3BOAHYIO
¢bynkuuu. [lo 3HaKy oTBeTa ompeaenseM 3HaK
MIPOU3BOJHOM.

d. [Io 3Haky TpPOU3BOAHOM JE€laeM

BBIBOJ] O BO3pACTaHUU, YObIBAHUU (DYHKIIUH.

l. Hcciaenosanne

(GYHKIIMHM Ha SKCTPEMyM

1. Haiitu npousBoanyto pyaxiun f'(x).

2. Peumwrs ypaBHenue f'(x)=0 u Haiitk
KPUTUYECKHUE TOYKH.

3. Kputnueckumu  ToukamMu  pa3oUTh
00J1acTh OMpeeNieH!s] Ha HHTEPBAIbI.

4, HccnenoBarh 3HAK MPOU3BOJHOW B
HEKOTOPOM OKPECTHOCTH KaXIO0M KPUTHUUYECKOU
TOYKH.

S. a) eclIu MpU TEepexojae dYepe3 T. X,

IIpOnU3BOAHAsA MCHACT 3HAK C «t» HA «-», Xo -

TOYKa MaKCHUMYyMa,

0) ecnu mnpu Tepexoje Uepe3’ T. X,
MIPOM3BOIHAS MEHSET 3HAK C «-» Ha «+», TO T. X, -

TOYKa MUHUMYMaA.

[Tnan uccnenoBanus GyHKIIMK U IOCTPOCHUS €€ rpaduka.

1. OGnacth onpeaeaeHus.
2. ITpousBoaHas.

3. Kputnueckue Toukwu.

4. 3HaKy MPOU3BOJAHON, MPOMEKYTKH MOHOTOHHOCTH.

5. DKcTpeMyMBbI (PYHKITHH
6. I'paduk.

KoHTposbHBIE BONIPOCHI:




JlaiiTe onpezenenne Bo3pacraroniei (yobiBaromiei) pyHkium.
HazoBute TeopeMbl 0 Bo3pacTaHuu (yObIBAHUM) (PYHKIIUH.
Yto Ha3pIBaeTCA TOUKONH MUHUMYMaA (MakcuMyma) QyHKIUH.
UYro Ha3bIBaeTCSA KPUTUYECKON TOUKOU.

JlocTaTo4HbIC YCIOBUS SKCTpeMyMa (QYHKITHH.

AJIFOpI/ITM HCCICOA0OBAaHUA CI)YHKI_II/II/I Ha MOHOTOHHOCTDb U SKCTPCMYMBI.

N o o k0D e

AJTOpUTM UCCleI0OBaHUs (PYHKITUH.
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