Camocriitna pooora 10

Tema: IlpakTuuHi 3a1a4i HA 3HAXOKEHHS HANOLILIIOT0 (HAMMEHILIOT0)
3HAYECHHS.

Meta: BmiT po3B’si3yBaTH NPaKTHYHI 3a1a4i HA MOXiAHY.

3amadi Ha 3HAXOHKEHHS HAMOUTBIIOTO (HAWMEHIIIOTO) 3HAYCHHS ESIKOi
BCJIMYMHU  BIIrpalOTh 3HAYHY POJb Y MPUPOJHUYUX, TEXHIYHHX Ta
€KOHOMIUYHUX HOCHIKEHHSX. YacTto 1 3amayl 3B’si3aHl 3 JOLJIBHUM 1
OJIHOYACHO EKOHOMHHUM BHTpaYaHHSIM THUX Y IHITUX MaTepiaib.

Po3B’sa3anHs IMPAKTUIHHUX (TGKCTOBI/IX) 3aga4 Ha CKCTPCMYM PCKOMCHAYEMO
IIPOBOJUTH 3FiI[H0 TaKOl CXEeMH.

1.Busnauutu, I8 gKOI BEIMYHMHM BHMAara€TbCs 3HAWTU  HaKWOLIbIIE
(mafimeHie) 3HadeHHs. L{g BeumduHa 1 Oy1e TOCIiKyBaHOIO (PYHKITIETO.

2.CkJacTy aHATITUYHUM BUPA3 IJIs1 JOCIIKYBaHOT (PYHKIITII.

3.Cepen Benu4MH, BiJl 3MIHM SKUX 3aJIeKUTh 3MiHa (YHKIIi, BUOpaTH OJIHY 3a
HE3aJIeKHY 3MIHHY (32 aprymeHT). Bupasutu pocnimxkyBaHy (yHKIIIO yepes
apryMeHT (s 1hOTO YMOBHM 3aja4i TMOBHHHI JAaTH JIOCTAaTHE YHCIIO
CIIBBITHOIIICHb MK 3MIHHUMHU).

4.13 camoi CyTi MPUKIIATHOT 33a/1a4l BCTAHOBUTH 00JIaCTh BU3HAYEHHS (DYHKITIT
(IPOM1KOK 3MIHH apTYMEHTY).

5.Po3B’s3aTu 3a7auy Ha 3HAXOJKEHHS HAWO1IhIIOr0 (HAaWMEHIIIOr0) 3HAYEHHS
byHKIII Ha IBOMY TPOMDKKY (BIH MOXke OyTH 1 HEOOMEKEHUM ).

JlonmoBHeHHs1 10 cxemu : 1) Ilpu po3B’s3aHHI TEKCTOBHUX 3adad
(0co6MBO 3amad TEOMETPUYHOTO 3MICTy) OaxaHO 3POOUTH PUCYHOK, SKHMA
JIOTIOMO>KE€ BUPA3UTH 3MiHHI, 1110 BXOJAATh B YMOBY 3aJaui, 4epe3 OJHY 13 HUX.
2) B npukiagHuX 3ajayax 4YacTillle BCbOTO TPAIUIIETHCS BHUIAIO0K, KOJHU
BCEpENIMHI MPOMIKKY Ma€MO TUIBKU OJHY KPUTHUHY TOUKY. SIKIIO B i TOYLIl
HerepepBHa (PYHKISI Mae JIOKaJIbHUM MakcUMyM (MIHIMyM), TO BIH 1 €
HalOUIbIIe (HaliMeHIle) 3HayeHHsA. 3) [HKoaM MipKyBaHHS YUCTO (PI3UYHOTrO
a00 TeOMETPUYHOTO XapaKTepy Mal0Th MOKJIUBICTh JIETKO CYyAWUTH TPO Te, sIKa
KpUTHUYHA TOYKA JIa€ MAaKCUMYM, a sika MiHIMyM. Lle 3BiibHSI€ Bil HEOOXITHOCTI
M0JIaJIBIIOTO AHAJIITUYHOTO JOCITIIKEHHS HA EKCTPEMYM.

3aoaua 1. Cyma 1BOX JOJATHUX YUCEN JOPIBHIOE 4. SIki MaroTh OyTH 11l
gucna, moo ixHiil 100yToK OyB HAMMEHIITNUM?



Po3zé’azanna. 1lozHaunmo uyepe3 X oauH 13 nonxaskiB. Toml apyruit
JOAAaHOK JOpiBHIOE a—X . Skmio uepe3 f mo3HaunmMo HOOYTOK WX JTOIAHKIB,

2
TO MaEMO f= X(a — X) =aX — X". 3amaua 3Besach 0 3HAXOKECHHS

HANOUTBIIOT0 3HAa4YeHHS (QyHKIIT f(X)=ax— X’ Ha npomixkky  (0;a).

3HaxX0IMMO KPUTHYHI TOYKHU byHKIii f(x):
a

f'(x)=a-2xf'(x)=0=a-2x=0;x, = 5 T emma KpuTHiHa

a
(cramionapHa) Touka, mpuuomy X, € (0;a) . Moxaxemo, mwo npu Xo = E
¢ynkuis  f(X) HaOyBae MakcMMalbHOTO 3HAuUCHHSA. BUKOpUCTaeMO Apyry

4 .
JIOCTATHIO O3HAKY EKCTPEMyMY: f"(X)=—2<0 Bcrom (a 3HAYUTH 1 MpHU
a a

Xo =7 ). Tomy mpu Xo =7 dynxuis nocarae maxcumymy, suit i Gyze

2

HaiiMeHIMM 3HadeHHs QyHkiii f(X) Ha mpomixkky (0;a).

OTtxe, 100OyTOK JBOX JOJIATHUX YHCENI, CyMa SKUX JIOPIBHIOE @, Oyje

a
HAHOLTBIIIMM, KOJIH IIi YMCJIa 0JTHAKOBI (0OMIBA IOJAHKH JTOPIBHIOIOTh ).

2

3aoaua 2. 3HaliTH MaKCUMaJbHY IUIOLLY PiBHOOEIPEHOrO TPUKYTHHUKA,
OiuyHa cTOpOHA SIKOTO JOpiBHIOE .

Po3é’azanna. Hexait X — Bucora tpukytHuka (puc. 34). Ilmomra
1
¢ TPUKYTHHKA S= EOC - AB. Ocki1bKu

AB=2A0=2J1? —X?, 10 mnoma TpHKyTHUKA
~ r & S=S(X)=xvI*-X*.  Takum wummom, mwioma

TPUKYTHUKA BHUpPaKEHAa K (YHKIIS MHOTO BHUCOTH.

[oTpibHO 3HaiiTn Hait6inbme 3HadenHs dynkuil S (X)

O Ha Binpi3ky [0;l].

OGuMCIMMO 3HAUeHHs (YHKIIT HA KiHISIX Bigpizka: O (x)=0;S(1)=0.
Tak sik TuToma — BeJWYHMHA HEBiI €éMHA, TO GyHKIS S(X) mocsarae MaKCUMyMYy
Ha iHTepBaii (0;1). 3HaiimeMo KpUTHYHI TOYKH, SKi HAJIEKATh I[bOMY IHTEPBAITY.
SIxu1o 15 Touka eauHa (a 1e A1MCHO Tak), TO BOHA 1 0y/Je TOYKOI0 MAaKCUMyMYy
bynkii S(X) ma inrepsaii (0;l).



S'(X) =% = x* =X

2X 1> —2x*

.ZVV—XZ_VP—Xf

2 2 .
S '(X) =0=1"-2x" = 0;x= iﬁ-Hac I[IKaBUTh TIJTbKA KPUTHYHA

(crarionapna) Touka Xg = —7—=, 00 TOUYKa
J2

x:—Jagam) S'(X)=0=>+/1>—%x* =0; x=+l¢(0;)

NG

OTtxe, Ha inTepBani (0;l) 3HaxomMThCS €qMHA KpUTHYHA (CTalliOHApHA) TOYKA,

gKa 1 Oy/Je TOYKOI MaKCUMyMY 1 OJJHOUYACHO TOYKOI HAWO1IBIIOr0 3HAYCHHS

¢ynkuii. O0YUCINMO MaKCUMAaJIbHY IJIONLY TPUKYTHHKA!

max ~

I
5

MakcumainbHy oy Oyae MaTh NPSIMOKYTHUN TPUKYTHHK.

3aodaua 3. 3anizHUYHA KOJis MpoxXoauTh no npsmid AB=r. B ctoponi Ha

BigcTani | Bij 3ami3HuUIl 3HaX0AUThCs 3aBo C , 13 AKOTO MEPEBO3SATh BAHTAX B

MICTO

A. 3aBon mOTpiOHO 3’€IHATH WIOCEHHOI JTOPOTO0 13 3aTI3HUIICIO.

Bapricte mepeBe3eHb aBTOTpPAHCHIOPTOM B 3 pa3u  JOpOKYa BapPTOCTI

nepeBe3eHb 3ali3HuICl0. BuHukae 3anuTaHHs: sk mpoBectu moce CP 1o

3aJi3HUIN, MO0 BapTICTh MepeBe3eHb Bim 3aBogy C 1o wmicta A Oyna

HaWUMEHIIIO?

Po3é’azanna. llpumyctumo, 1m0 MU TEPEBO3UMO BaHTax Bij 3aBogy C

©

A (MicTo)

CHOYATKy aBTOTPAHCIIOPTOM 0 JESKOIrO
nyHkTy P Ha 3ami3HuIl, a MoTIM
3ajmi3HUICD 10 Micta A. SlcHo, 110
nopora

NPSMOJIIHINHOI0, a MYyHKT P He Moxe

nioceitHa NOBUHHA  OyTH

JIeKaTH JIIBOPYY TOUYKK B abo mpaBopyd
Touku A (puc. 35).

BBenemo nosnauenns BP=X, tomi X
O0<X<r, a
BaHTaXy

3MIHIOETBCA B MEXKax

OuIAax IMCPCBC3CHHA



3amizHunero PA=r-x.
Hexaii K — BapTicTh mepeBe3eHb 3ai3HUIICIO (BAPTICTh TOHHO-KIJIOMETPA);

toni 3K — BapTicTh mepeBe3eHb aBTOTpAaHCTIOPTOM. OCKIIBKH

12 | o2 : :
CP =+/I” + X, o 3aransua Bapricts nepeBesens BanTaxy W Bix 3aBoay C
: /12 2
10 Micra Oyze Takoro: W(X)= K(r —X) +3Kv1° + X Tax sx k=const,
TO 3a1a4a 3BOJWTBLCSA JIO 3HAXOKEHHS HalMEHIIOro 3HauyeHHs (YHKIi

f(X)=r—x+3vVl +%X° ma Bigpisky [0;l]. 3naiinemo xpuTHuHi TOUKH

¢ynkmii f(X) , sxi Hanexats iHTepBaiy (0;l).

X 3x—AIP+x*,
f'(X)=0=3x =%+ X* =0;3x=/I” + x*;

f/(x) =—1+

I |
2 g2 2.002 _12- :
Ox“ =1°+ x°:8x° =1 ,X:iﬁ’xlzﬁ —  eIMHa  KPUTHYHA

(cTanionapHa) Touka, sika Hanexuth iHrepsany (0;1), 6o X, = —ﬁ e (0;1).

[lepekonaemocs, mo 1e Touka MiHiMymy ¢yHkmii  f(X) . 3nalizemo npyry
2
f): [ (X)= & —
MOX11H HKIT X): - *OueBuHO, 110
y (by (|2+X2) |2+X2

f"(X) >0 ans Beix X, B ToMy wmci i misa cramionapuoi Toukn X;. Tomy

3TiIHO 3 JPYrol0 JOCTaTHBOK O3HAKOK EKCTpeMyMy Touka Xq :—\/» €

8

TOYKOI MIHIMYMY (DYHKIIIT f(X). A ockinbku s CTal[lOHapHA TOYKa €J1MHa

Ha [0;1], To BoHa oHOYACHO € TOUKO¥O, jae ¢yHKIsa f(X) mocsrae HaliMEHIIOro
3Ha4YeHHs Ha Biapizky [0;l].

TakuM 4YWHOM, TpPaHCHOPTHI BUTPATH MiIHIMANbHI, SKIIO BaHTaX
NEPEBO3SITH MIOCEHHOI0 TOPOrOI0 0 MYyHKTY P, sIKW 3HAXOAUTHCS HA BIACTaHI

I
—7= Big TOuYKHu B.
8



3aysaxcenna. B mporeci po3B’S3aHHS HiJE HE BUKOPHUCTOBYBAIACH
BEJIMYMHA I' — BifCTaHb MiXK ToukamMu B Ta A. Ile o3Hayae, 1110 3aBKIM BUTITHO
BE3TH BaHTAX JI0 3aJII3HMUIII i) IEBHUM KyToM (X, HE3aJIe’)KHO BiJl TOTO, HA SKY

BiJICTaHb BiH MEPEBO3UTHCS. LIeil KyT 3aeKUTh JTUIIIE BiJ] CITIBBIIHOIIICHHS MiX
BapTOCTSIMU MIEPEBE3CHb 3aII3HULIEIO 1 ABTOTPAHCTIOPTOM:

ga=X= 1 21
| V8.1 48

3aoaua 4. Hexaii Butpatm BupoOHunTBa K(X) BU3HA4ae QyHKIIiA
K(X) =x® —8X* + 25X, ne X — obcar mpoaykmii (0<X<00). TIpn

SKOMY 3Ha4€HHI X cepeHi BUTpaTH BUPOOHUITBA MIHIMAJIbHI ?

Po3é’azanna. CepenHi BUTpaTH BUPOOHHUIITBA PO3PAXOBYEMO 3TIHO 3

K (X
(bOpMYIIOFo I1(x) = % =x*—8x+25 1e0<Xx< 0. Motpi6Ho

3HANTH HalilMEHIIIe 3HauYeHHs QyHKIIIT I1(X) na 3a1aHOMY MPOMIXKKY.

3HaX0IMMO TIEpITy MOXIIHY: IT'(x) =2X —8. 3naxomumo KPUTHYHI
toukn ¢yukuii II(X): [T'(X)=0=>2X-8;X=4 - emuna xpurnuna
(cramionapHa) touka. Ilokakemo, mo B Il Todmi (DyHKITIS H(X) mocsrae
MIHIMYMY. 3HaIEeMO IPyTy TMOXIJIHY: IMT"(x) =2 >0 ans Beix X, a 3HaunTH

1 st ctamionapHoi Toukun — X=4. Ha migcraBi Apyroi JOCTaTHbOI O3HAKH
EKCTPEeMyMY IS TOYKA € TOYKOK MIHIMYMY 1 OJHOYACHO TOYKOIO, B SIKIH

dyukuis [1(X) Habysae HaiiMeHmoro 3sHadeHHs.

TakuM YUHOM, MIHIMaJIbHI CEPEIHI BUTPATH BUPOOHUIITBA CKJIAIAI0Th:

1, =TI(4)=4?—8-4+25=0.



