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1. Hait6isib1Ie i HaMMeHLIe 3Ha4YeHHs QYHKIII Ha BiApi3Ky

SIkmo QyHKIis f(x) HeepepBHA HA MPOMIKKY [a; D], To BoHa HaOyBae Ha ILOMY
MPOMIXKKY CBOTO HAUOUTBIIIOTO ¥ HATMEHIIIOr0 3HAYCHHSI.

Haii6inpmie 3Hadenns GyHkuii Ha npoMikky [a; b] HasuBaeTbes abconromuum
MAKCUMYMOM, & HAUMEHIIIE — aOCONOMHUM MIHIMYMOM.

[Ipunyctumo, M0 Ha JaHOMY HPOMDKKY (PYHKIsL f(x) Ma€ CKIHUEHHE YHUCIIO
KPUTUYHUX TOYOK. SKIIO HAWO1IbIIEe 3HAYEHHS JOCITAETHCS B CEPEANHI IPOMIKKY
[a; b], To oueBmIHO, 110 1€ 3HAYCHHS OyJie OAHKMM i3 MAKCUMYMIB (YHKIIIT (SKIIO
ICHy€ KIJTbKa MAaKCHUMYyMIB), TOYHIIIE — HaWOUIBIIMM MakcuMyMoM. OmHak
MOKJIMBO, 110 Hai-
O1JIbIlIe 3HAYECHHS JTOCSATATUMETHCS HAa OJTHOMY 3 KIHIIIB IPOMIXKKY.

Takum yuHOM, GYyHKUIisE HA BiApi3ky [a, D] mocsrae cBoro HaiGiNLIIOrO
3HAYEeHHS Ha OJHOMY 3 KiHIIiB IbOT0 MPOMIKKY 200 B Takiil To4li i0Oro, Ka €
TOYKOI MAKCUMYMY.

AHanoriuie TBEpIXKEHHSI MOXHa c(pOpMYIIIOBAaTH i PO HaliMEHIIIe 3HAYE€HHS

(GyHKILIi: BOHO JOCATAETHCA HA OAHOMY 3 KiHIIB JaHOr0 MPOMiXKKY 200 B

TaKiil BHYTPIIIHINA TOYLi, AKA € TOYKOI MiHIMyMY.

IIpasuno. Sxmo Tpeba 3HaWTH HANOUIbIIE 3HAYCHHS HEmepepBHOI (QYHKINT Ha
npoMiXKKY [a, b], To HeoOXiaHO:

1) 3HaiiTH BCl MakCUMYMHU (DYHKIIIT HA IPOMIXKKY;

2) BU3HAYUTH 3HaUYCHHS (YHKIIT Ha KIHIX MPOMIXKY, ToOTO oOumcnutu f (@) 1
f (b);

3) 3 ycix OTpuMaHUX 3HauYeHb (QYHKLII BUOpaTH HailOuIblIe: BOHO W Oyxe
HalOUIBIINM 3HAYEHHSIM (YHKLIT Ha TPOMIXKKY.

AHanoriyHo Tpeda IIATH 1 IpY BU3HAYEHH1 HAIMEHIIOro 3Ha4YeHHs (PYHKIIT Ha
IIPOMIKKY.

Ipuxnan. BusHauutu Ha MPOMIKKY [— 3 ﬂ HalOLIbIlIe i HAaliMEHIIIe 3HAaYEHHSI
byHKii y=x*-3x+3.

1. 3Hax0AMMO MakCUMyMH ¥ MiHIMYMHU (QYHKIIIT HA IPOMIXKKY [— 3 g} :

y'=3x*-33x*-3=0, x =1 x,=-1;

y"=6x, y"(1)=6>0.

Takum ynHOM, y TOUll X = 1 MaEMO MIHIMYM: y,..(1)=1.

Hami, y'(-1)=-6<0, TOOTO B TOUIll X = = —] MaEMO MakKCUMyM: Yy, (-1)=5.
2. BuznauaeMo 3Ha4ueHHs (GYHKIIIT HA KIHISIX TPOMIKKY:



3. Takum yrHOM, HaANOLIBIIE 3HAYCHHS 3a7aHO01 (QYHKIl HAa TIPOMIKKY [— 3 —}
€ YVyaic = Yo (1) =5, @ HalMeHIIE — vy, = y(-3)=-15.

['padik ¢pyHkuii 300pakeHo Ha puc. 1.
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Puc. 1

2. I[IpakTUy4Hi 3a4a4i HA 3HAXO0AKEHHS HAWOI/IbLIOTO
(HaliMeHLIOr0) 3HaYEeHHS

3agadi Ha 3HAXOJ/KCHHS HAWOLIBIIOTO (HAWMEHIIIOr0) 3HAYEHHS JESKOi
BEJIMYMHU BIAIrPalOTh 3HAYHYy POJb Yy MPUPOJHUYUX, TEXHIYHUX Ta
€KOHOMIYHMUX JOCIHLDKEHHAX. YacTto Il 3agadl 3B’g3aHl 3 JONUIBHHUM 1
OJIHOYACHO EKOHOMHHUM BUTpPAYaHHSIM THX UM IHIIUX MaTeplaiB.
Po3B’s13aHHs MpakTUYHUX (TEKCTOBUX) 3ajlad Ha E€KCTPEMYM PEKOMEHIYEMO
MIPOBOJIMTH 3T1THO TAKOI CXEMH:
1.Buznauumu, 014 AKoi 6elUUUHU BUMAZAEMBLCA 3HAUMU HAUOLIbUE
(naiimenute) 3nauenns. Ila eenuvuna i Oyoe 00cniorzcysanoro hynxuicero.
2.Cxknacmu ananimuyHuil eupa3s 011 00CAi0HCYBaHOT hyHKYiL.
3.Cepeo eenuyun, 6i0 3MiHU AKUX 3ANEHCUMb 3IMIHA PYHKUIT, sudpamu 00Hy 3a
He3anexcHy 3MIiHHY (3a apzymenm). Bupazumu oocnioxcyeany gynkuyiro uepes
apzymenm (012 Ub020 yMO6U 3a0aui NOGUHHI OAMU OOCHAMHE HYUCIO
CRIBBIOHOUIEHb MIXC 3MIHHUMU).
4.13 camoi cymi npuxknaonoi 3a0aui ecmanoeumu 0061acms 6USHAYEHHA PYyHKUIT
(RPOMidICOK 3MIHU apZyMeHnnLy).
5.Po3é’a3amu 3a0auy HA 3HAX00MHCEHHA HAUOINbUL020 (HAUMEHUI020) 3HAYECHHS
DYyHKYIT Ha YboMY BPOMINHCKY (8IH MOdHCE Oymu | HeoOMeIHCeHUM).

JonoBHeHHs1 10 cxemu : 1) [Ipu po3B’g3aHH1 TEKCTOBUX 3a]1a4 (0COOIUBO
3a/lad TEOMETPUYHOTO 3MICTy) OakaHO 3pOOUTH PHUCYHOK, SKUH TOTIOMOXKE
BUPA3UTH 3MiHHI, II0 BXOJATh B YMOBY 3ajayi, 4depe3 OAHy 13 Hux. 2) B
NPUKIAAHUX 3aJa4aX dYacTillleé BChOTO TPAIUBIETHCS BUMAAOK, KOJIH BCEpEaUHI
MPOMIKKY MA€MO TIJIbKH OJIHY KPUTUYHY TOUYKY. SIKIIO B I1iif TOYIll HETMepepBHA
byHKIIIST Ma€e JOKATBHUN MaKCUMyM (MIHIMYM), TO BiH 1 € HaiiOUTbIe (HaltMEHIIIe)



3HayeHHs. 3) IHKoMM MiIpKyBaHHS 4YHCTO (iI3UYHOTO abo0 TEOMETPUYHOTO
XapaKTepy Jal0Th MOXKJIUBICTH JIETKO CYJHWTH MPO TE, KA KPUTHYHA TOYKA JIA€
MakCUMyM, a ska MiHiIMyM. Ile 3BigbHS€ Big HEOOXITHOCTI TOJAJBIIOTO
aHATITHYIHOTO JOCIIHKCHHS Ha CKCTPEMYM.

3aoaua 1. Cyma nBOX JIOAaTHUX YHCEN JOPIBHIOE 4. SIKI MarOTh OyTH Il
qucIa, moo ixHii 7100yTok OyB HAMOUIBIIIMM?

Po3zé’azanna. lloznaunmo dvepe3 X OAMH 13 JoJaHKIB. Tonai Apyrui
JOJIAaHOK JIopiBHIOE a—X . SIkmio wepe3 f mo3Haummo J00yTOK ITUX JOJAHKIB, TO

MaEMO f = X(a — X) =ax — x°. 3agaya 3BeJach 10  3HAXOMKEHHS

HANOUTBIIOrO 3HAueHHs (QyHKIIT f(x)=ax— X’ Ha npomikky  (0;a).

3HaX0IUMO KPUTHYHI TOYKH byHKIT f(x):
a

f'(X) =a-—2X; f'(X) =0=>a-2x=0; Xo ZE — €IMHAa KpUTUYHA

a

(cramionapHa) Touka, mpudomy X, € (0;a) . Iokaxemo, mo mpu Xo =7

2
¢yukmis  f(X) HaOyBae MakCHMMalbHOTO 3HA4YCHHS. BukopucTaemo apyry
JIOCTAaTHIO O3HAKy EKCTPEMYMY: f”(X) =—2<0 Bcrogn (a 3HAUUTH 1 TpU

a a

X, :E ). Tomy nmpu %o =§ byHKIIS gocsrae MakCUMyMy, sSKHH 1 Oyme

HaiimeHnM 3HadeHHs QyHKiii f(X) Ha mpomixkky (0;a).
Otxe, n0OYTOK HBOX JOAATHUX YHCEJ, CyMa SIKUX JOpIBHIOE a, Oyje

a
HAHOUTBIIIMM, KOJIH IIi YMCJIa 0JTHAKOBI (0OMIBa TIOJAHKH JOPIBHIOIOTh ).

2

3aoaua 2. 3HaiiTH MaKCHUMaJIbHY IUIONIY PIBHOOEAPEHOTO TPUKYTHHUKA,
OiuHa CTOpPOHA SIKOTO JOpiBHIOE .

Po3é’azanna. Hexalt X —  Bucora TpukytHuka (puc. 2). Ilmomia
1
TPUKYTHUKA S= EOC - AB. OckibKu
C

AB=2A0=2VI? —=x*, 10 mmiowma TPUKYTHHKA
N - S=S(X)=xvI*=x°. TakuM  uyMHOM,  IUIOHIA
L TPUKYTHUKA BUpakeHa K QyHKIis Woro Bucotu. [lotpioHO
| 3HAWTH HaWOLIbINe 3HAYCHHS (DYHKITIT S(X) Ha BIIPI3KY

Puc. 2

O6uncnuMo 3HaueHHs (YHKITIT Ha KIHISIX BiApi3Ka: S(xX)=0;S(1)=0. Tax
JK TUTOIIa — BEJWYMHA HEBix eéMHa, TO (QyHKIs S(X) qocsArae MakCUMyMmy Ha



inTepati (0;]). 3HalineMo KPUTHUYHI TOYKH, SKi HAJIEkKaTh [IbOMY 1HTEpBaIy. SIKIIO
111 TOYKa eauHa (a e AIMCHO Tak), TO BOHA 1 OyAe TOYKOI MakCUMyMmy (GYHKIT
S(x) ua iaTepnaii (0;l).

2X |2 — 2x?
S'(X) =17 = x* —x- = ;
2017 =x* AP =X?
S’(X) =0=> |2 - 2X2 = O; X= iE-Hac I[IKaBUTh  TUIBKH  KPUTHUYHA
I

(crarionapHa) TOYKA Xy = T, 00 TOYKA
2

I

. 2 2 . .
x=-—=¢ () S'(x) =0 =12 —x2 =0; x==lg(0:])
Omxe, Ha inTepBam (0;l) 3HaX0oAUTHCS €aMHA KpUTHYHA (CTalllOHAPHA) TOYKA, KA
1 Oy/ie TOYKOI0 MAaKCUMyMY 1 OJHOYACHO TOYKOK HAWOUIBIIOTO 3HaYeHHS (YHKIIII.
O06YKMCIMMO MaKCUMAJIbHY TUIONTY TPUKYTHHUKA:

I
Smax =S| = |=—F7=
J2
MakcumanbHY TUI0ITy Oy/Ie MaTH MPSIMOKYTHUN TPUKYTHHK.
3adaua 3. 3anizHUYHA KOJIsl MPOXOAUTH Mo mnpsamiii AB=r. B croponi Ha
BifgcTani | Bix 3ami3HuIi 3HaxXoauThCA 3aBoj C , i3 SKOTrO MEPEBO3SATH BaHTAX B
Micto A. 3aBoja MoTpiOHO 3’€HATH MIOCEHHOIO JOPOTOI0 13 3ali3HuIlet0. BapTicTh
MEepPeBE3CHh ABTOTPAHCIIOPTOM B 3 pa3d JOpOKYa BapTOCTI TIEPEBE3CHD
3anmi3HUIe0. BuHUKae 3anuTaHHs: sSK mpoBecTH moce CP  no 3ami3Huil, o0
BapTICTh NEepeBe3eHb Bif 3aBoAy C 10 MicTa A Oysia HaWMEHIIO0?
Po3é’azanna. llpunyctumo, 1m0 MU TEPEBO3UMO BaHTaX BiJ 3aBogy C
CIIOYaTKy aBTOTPAHCIOPTOM JI0 JICSIKOTO

= e MyHKTY P Ha 3ai3HHMIN, a TOTIM 3aJ113HUIICIO
o e T — no wmicta A. SlcHo, mo0 MmoceliHa aopora
af3 /P A (Mic9)  moBHWHHA OYTH MPSIMOJIIHINHOTO, a MyHKT P He
il MOKE JIeXaTH JIBOpYyY TOYkM B abo

A npaBopyd Touku 4 (puc. 3).
L / Beenemo mosnaueHHs BP=x, Tomi X
57\ smibroerbest B Mexxax O<SX<T, a momx
~5/C(},G563) MePEBE3CHHS BaHTAXYy 3alli3HuIel0 PA=r—X.

Puc. 3
Hexaii K — BapTicTh mepeBe3eHb 3alli3HUICIO (BapTICTh TOHHO-KIJIOMETpA);
toai 3K — BapTicTh mepeBe3eHb aBTOTpaHCIOPTOM. OCKITIBKH

CP =+/I? + X*, 1o 3aramsua BapTicTh nepeBe3eHb Bautaxy W Bin 3aBoay C 1o
: _ [12 2
MmicTa Oyjie TaKoro: W(X) =k(r —x) +3kvI1° + X“.Tax sx k=const, o



3ajlaya  3BOJUTHCA 3HAXO/KCHHs] ~HAWMEHIIOro  3HayeHHS  (QyHKINT

f(X)=r—-x+ WIP+X°  m Biapisky [O;l]. 3maiimemo kputnuni TOYKH
¢ynkmii f(X) , sxi Hanexats iHTepBaiy (0;l).

3x =P+ X
VIZ +x° JIZex?t
f'(X)=0=3x —+I? + X* =0;3x=+/I° + x*;
| |
’ :IZ;X:iﬁ;Xl :ﬁ —  eIMHAa  KpPHUTHYHA

(cTamionapna) Touka, saka Hanexuth inTepsamy (0;l), 60 X; :—ﬁﬁ(oﬂ)-

f/(x)=—1+

Ox? =17 + x*:8x

[TepexoHaeMocs, o e Touka MiHiMyMmy ¢yHkiii f(X) . 3HalaeMo Apyry moXiaHy
31°
byskii f(X): f"(X) - 5 > -Ouepano, mo T (X)>0 s
(17 + x*)VI* + X2

BCIX X, B TOMY 4uCI 1 1 cramioHapuoi Toukd X;. Tomy 3rimHo 3 Apyroro

JIOCTaTHBOKO 03HAKOK) EKCTPEMyMY Todka Xi = —\/» € TOYKOI MIHIMyMY (DyHKIIIT

8

f (X) A OCKIIBKHM I CTamioHapHa Touka eauHa Ha [0;l], TO BoHA omHOYACHO €

TOuKO10, e pynkiis f(X) qocsarae HafiMeHIIoro 3HaueHHs Ha Biapizky [0;l].
TakuMm 4YHMHOM, TPAHCTIOPTHI BUTpATH MIHIMAJbHI, SKIIO BAaHTaX MEPEBO3SThH

IIIOCEHHOIO JIOPOTOIO JIO IMYHKTY P, IKMi 3HAXOUTHCS Ha BiACTaH1 _\/g B1JI TOUKH

B.

3ayeasicenna. B nporieci po3B’si3aHHS HiJe HE BUKOPUCTOBYBAJIACh BEIMUYHMHA
I' — BiACTaHb MK Toukamu B Tta A. 1le o3Hauae, mo 3aBXau BUT1AHO BE3TH BaHTAX
JI0 3J3HUII T TMEeBHUM KyToM , HE3aJEeKHO BIiJ] TOrO, Ha SIKYy BIJCTaHb BIH
nepeBo3uThes. Lleil KyT 3anexuTh Juie Bij CIIBBIJHOIIEHHS MIX BapTOCTSIMU

X | 1
IICPECBC3CHB 3AJIIBHULICKO 1 ABTOTPAHCIIOPTOM:
P TpaHcrop | J8-1 /8

3aoaua 4. Hexaii Butpatm BupoOHuMuTBa K(X) BH3HAuae (QyHKIIs
K(x) = X° —8x® + 25X, ne X — obesr nponyxuii (0 < X <0). Ipu sxomy
3HaueHHI X cepelHl BUTPAaTH BUPOOHHUIITBA MiHIMaIbHI ?



Po3é’azannn. CepenHi BUTpaTH BUPOOHHIITBA PO3PAXOBYEMO 3T1IHO 3 (HOPMYIIO0

K&X) _ .
I1(x) = X =X" —8x+251e0<x< O.TloTpi6HO 3HAliTH HaiiMeHIIE

snauennst yukuii 11(X) Ha 3amanoMy mpoMixky.

3HaX0AUMO TEpITy MOXITHY: H'(X) = 2X — 8. 3naxomumo KPUTUYHI TOYKH
dynxmii TI(x): [T'(X) =0=2Xx—-8;X=4 — emuna xpurmuna (cramioHapHa)
touka. [Tokaxkemo, 1110 B 111 TOYI (PyHKITIS H(X) JIOCsITa€ MIHIMyMY. 3HaieMo
JIpYTy TOX1THY: H”(X) =2>0 s Beix X, @ 3HAYUTH 1 JJI CTAIIOHAPHOT TOUKU
X=4. Ha migctaBi apyroi MOCTaTHHOI O3HAKH EKCTPEMYyMY IIsi TOYKA € TOYKOIO
MiHIMyMy i omHOYacHO Toukoro, B sikiii ¢ynkiis 11(X) naGyBae HaitmeHmoro

3HAYCHHSI.
TakuM YMHOM, MIHIMaJIbHI CEPEHI BUTPATH BUPOOHUIITBA CKJIAIAI0Th:

1 =TI(4)=4?—8-4+25=0.



