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1. Yncnosble MHOXecTBa. [TOHATME YNCNO0BOM PYHKLIMK

= {1, 2,3,.. } - MHO>XECTBO HaTypa/ibHbIX YMcen
/ =

{. ..,—3,—-2,-10,1,2,3,.. } - MHOXXeCTBO LenblX uncen

Q={T
n

R - MHOXecTBO BCeX KOHEYHbIX U 6eCKOHEYHbIX AeCATUYHDbIX Apoben — MHOXecTBOo
AEeNUCTBUTENbHbIX Yncen

melZ,ne N} - MHOXXecTBO 06bIKHOBEHHbIX Apoben, 1M MHOXKeCcTBO
pauMOHaNbHbIX YMcen

Mpumepsr. 1) 1,510 N 2) —6,0,15¢Z 3) 2 —12= =2 cQ 4) —517634,4/2,7,e <R
S 7 =3,14159. ..
e =2,71828...
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1. NoHATME YncnoBOM GYHKLUU

OnpeaeneHwue. y=f (X) , onpepeneHHoM Ha mHoxecTse D,

Ha3blBaeTcA Npasuno f, KoTopoe Kaxaomy 3HaueHuto X € D eaunctBeHHbIM 06pasom
CONOCTAB/AET YUCNIO Y.

D —

Npumepbl. 1) ¥ = f(X)=x°, D=R
2)y=1f(x)=+x, D=[0,

B S =




1. MoHATME CNOKHOWN PYHKUMU

OnpeaeneHue. — dyHKUMA, 0bpa3oBaHHas

nocaeaoBaTe/lbHbIM BbiNO/IHEHUEM HECKONIbKUX GYHKLUNA.

CnoxHasa pyHkuma y = f (u(x)) nosyyeHa u3 AByxX GyHKUMiA y = f (u) m u= u(x)

Mpumepsol. 1)y =sin® X nony4vyeHa ns y = U’ m u=sinx

2) y:sin(xz)nonyqeua s y=Sinu un u=Xx°




2. MoHATWe Nnpeaena YNCNoBOM GYHKUUM

OnpegeneHue. y=f (X) B Touke X = X, Ha3biBaeTca Takoe

yncno A, uto y npubnuikaerca K A, Koraa x npubnuxkaerca K X, (npuatom X # X, )

Yacto, Ho He Bceraa A = f (Xo)
O6o3HaueHue: A = lim f (x)

X—>Xg




2. [ToHATME OAHOCTOPOHHEro Npeaena YNCN0BON PYHKLUUM

Onpega. y=f (X) B Touke X = X, Ha3biBaeTca Takoe
uncno A, uto y npubamkaertca K A, Koraa x npubnunkaetca K X, cnesa (npu atom X < X, )

O603HaueHne: A= |lim f (X)

X—>Xo—0

AHanorMyHo BBOAUTCA
onpegeneHue

O603HaueHne: A= lim f(x)

X—>Xg+0

B S =




2. NoHATHe npeaena Yncnosom pyHKUmu. NMpmumepel

MNpumepbl. 1) limx* =0° =0; 2)Iim£=F}=oo; 3) Iimlz{i}:o;

x—0 x—>0 ¥ 0 X—wo Y o0

Xx—0 x—»>1 ¥ —1

: M(x+1) :
=|XILT11 T :leLrl\(x+1):1+1:2

x npnonanmxKaerca Kl (Xx#1)=x-1#0, moxKHO genutb Ha X —1
p

h : _x*-1 [0
4) lim(sinx)=sin0=0; 5)lim =|  ~ He HMeeT eMBIcTa | =




2. NoHATMe npenena Yncnosom PyHKUmnun. Npumepsl

R Y
Bamyin SR

-
EERREEE vl it

I .——" 4)Iingsinx:0

1) limx* =0

x—0

B S =




2. [ToHATME Nnpeaena YncnoBom GyHKUMUM.
3amevaTenbHble npeaenti

MNMepsbl 3ameyaTtenbHbI npeaen

BTropou 3ameyaTtenibHbIU npeaen

|im(1+ ljx —e=2718281... [1"]

X—>0 X




2. HenpepbIBHOCTb PYHKLMK B TOYKE.

HenpepbIiBHOCTH (PYHKIIHH B TOYKe

[Tycts pyHKIHA y = f(x) ompejencHa Ha MHOKeCTBE D H IIYCTh
TOYKA x, € D.

OyekiHA y = f(x) Ha3BIBACTCA Henpepwienoli B TOUKE X,. €CIH
BBIMOIHAIOTCA TPH YCIIOBHA:

1) GyHKIHS olpe/ieNieHa B TOUKE X, ;

2) CyIIeCTBYET KOHEUHBIH Mpee lim f(x);
3) lim f(x) = £(x,). |

X=Xy

lim Af =0, AX=X-X,, Af =Ay = f(X)—- f(X,)

AX—0




3. HenpepbIBHOCTb QYHKLMM HA MHOXKECTBE.

HenpepbIBHOCTH (PYHKIIHH Ha MHOMKeCTBe

@OyHKIHA, HENPEPHIBHAA B MO00H TOUKE MHOXKECTBA [, Ha3hIBa-
CTCA H E?‘H)E}?E}IEHDIE Ha MHoxcecmee D.

Onp. dnemeHTapHon GyHKUMEN Ha3biBaeTcAa GYHKUMSA, NOyYeHHana u3
LUKOIbHbIX MPY NOMOLWLM apuPMeTUYECKMX ONepauUuin n onepaumen
0b6pa3oBaHMNA CNOXKHOMN GYHKLMMN

NpaduK HenpepbIBHON PYHKLUUN Ha
WHTEpBane — CNIOLWHAaA NNHUA,
KOTOPYIO MOXHO NPOBECTU, HE
OTPbIBaA KapaHaala ot bymarnu

YT1Bepxaenne. OCHOBHBIE JIEMEHTAPHBIE (PYHKIIHH HENPEPHIBHEI
B Ka/KJJOH TOUKE HX 00IACTH OIIPEACIICHHS.




3. TOYKM pa3pbiBa GYHKLUMM U UX
KAacCUPUKaLms.

Touxa x . B KoTOpoii GyHKIHA y = f(x) 06IaJaeT CBOHCTBOM HEIpe-
PHIBHOCTH, HA3BIBACTCA Moukoil HenpepovigHocmu (GYHKIIHH, B IPOTH-
BOIIOJIOJKHOM CITydae TOUKa X, Ha3bIBACTCS moukotl paspeiea QyHKIHH.

ECITH 0JHOCTOPOHHHE NPEIEIHI CYIIECTBYIOT, PABHBI MEKY COOOH,
lim f(x)= lim _r_f"{_jx}: a Qyskum y = f(x) He ompeJieleHa B TOUKE X,

x=xy =0 X+

HIH lim f(x)# f(x,), TO TOUKA x, HA3BIBACTCA MOYKOU YCMPAHUMO2O

XXy

paspuieaq.

Ecimm x, — Touka paspeiBa f(x). CYIIECTBYKOT KOHEUHELIC
Opeaenasl CIpaBa H CJI€Ba, KOTOPBIE HE PABHBI MEKAYy COOOM,

TO TOYKA X, Ha3bIBA-eTCsl TOUKOH pa3phiBa IEPBOTO POJIA.

Eciu XoTd OBl OJIHH H3 OJHOCTOPOHHHX IIPCACIOB HE CYIICCTBYCT
HJIH OeCKOHEUEH. TO TOUKA X, HA3BIBAETCA /MO4KOl paspuiea emopozo
pooa.




3. AndpepeHumpyemocTb. [oHaTHe
MPOU3BOJHOMN.

Omnp. [IpouzBoanoit GyHKINH f(x) B TOUKE x, Ha3bIBAETCS
Ipees OTHOIICHUS MpUpanieHus PyHKIIUU K TIpUpPaIIeHUTO

AprymeEHTa, 1p1 CTpCMJICHHHU ITOCJIICIHCTO K O_., T.C.

’ . A
f'(x0) = lim =, rne af = £00 - for), v =x—x,.

MNoapobHyto NHPOPMALMIO MOXKHO HANTK

34ECb

[MponsBoaHaA B TOUKE —
CKOPOCTb U3MEeHEeHUA QYHKLUU B 3TOUN TOUKE

B S = —



http://raal100.narod.ru/index/0-313

3. AndpepeHumpyemocTb. [oHaTHe
MPOU3BOJHOMN.

Mpumep

Paccmotpum y = x2. Wimeem

. Ay (ot Ax)? -3 X3+ 2x00x + Ax®? — x¢ ;
lim =X = |jm T2 TR gy 0 TERRETEE TR jim (2% + Ax) = 2x.
A e A B A B Aim (20 + Ax)=2x

Tem cambim (x?) = 2x.

Af

f(xo) = lim ==, Tne af = f(x) = f(x0), Ax =x — .




3. AndpepeHumpyemocTb. [oHaTHe
MPOU3BOJHOMN.

Teopema.

Ecnu dynakuus f (X) muddepenurpyema B Touke X = X,,

TO OHA HEIIPEPHIBHA B 3TOU TOUYKE.
ObpaTHOe HeEBEPHO: GYHKLMA MOXKET

6bITb HEMPEPbIBHA, HO HE
andpdepeHumpyema B TOUKe.

< —




3. AnddpepeHumnpyemocTb. [eomeTpruyeckmnia
CMbICJ1 MPON3BOJHOMN.

eomeTpuyeckuin cmbicn NpPpoU3BOAHON

/

A

Yy o
A_ — TAHT€HC yrjla HakKJ1IOHa CEKYLEN.
X

Mpu Ax — 0 nonyuum f’(xp) = tg o — TaHreHc
yria HaK/J0Ha KacaTeNbHOWA.

: 5 > X
X, X,TAx

3HayeHue NPoON3BOAHON B TOYKE PAaBHO TAaHre€HCY YI/la HaK/IOHa KacaTesibHOW K rpaduky

(yHKUMM B 3TOW TO4Ke.

VpaBHeHUWe KacaTeNbHOl, NpoBefeHHOI K rpachuky yHkuum B Touke (Xo; Vo):
y = yo=f'(x0)(x — x0).-
MNoapobHyo MHGOPMALUIO MOKHO HANTU



https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8

3. AnddpepeHumnpyemocTb. [eomeTpuyecKknia
CMbICJ1 MPOMN3BOJHOMN.

Ipumep. y =x°, y' = 2x, x, =1
Y'(XO) =2, Y, = y(Xo) =1
Y=Y = y’(xo)(x— Xo)
y—1=2(x-1)

y=2x-1

B S = .




3. AndpepeHumpyemocTtb. MexaHn4yecKkmnia
CMbICJ1 MPOMN3BOJHOMN.

X = X(t) — xKoopamHATa MaTepPUATbHON TOYKH,

IBUXKYILEHUCS IO IIPAMOU
v =V(t) = X'(t) —MraoBeHHast CKOPOCTh TOYKH

A X . AX
V(it) r — = v(t) = lIm —
(t) v (t) e

a=a(t) =Vv'(t) = x"(t) — MraoBeH. yCKOpEHHE TOYKHU

4* — | C .




3. AndpepeHumpyemocTb. [oHaTHe
anpeepeHumana.

Onpeg. PyHKumMa Y = Y(X) anddepeHumpyemoit B ToUKe X = X, eC/In
CYLLLeCTBYET KOHEeYHbI npeaen

o)=Y =i ZY00) i &Y
dx - X—>Xg X — X, Ax—0 AX
OTciona A—i’( =Y'(X,) + a(AXx), rae a(Ax)— 6eckoHeyHO Manas
byHKUmA npu AX — 0= Ay = Y'(X,)AX + o (AX) Ax Ay =~ dy

dy




3. AnddepeHUMpyemMocCcTb. [eOMETPUYECKUN
CMbIC AnddepeHLMana.

Oudbdpeperumnan dyHKUUMN B TOHKE — 3TO NPUPALLEHNE OPANHATLI KacaTeNbHON K rpaduky hyHKLMN

dy = y'(X,)AX = tg aAX - .
dx = (X)’ZX = AX WEBUACH @AY ~ dy

Ipumep. y = x°, y' = 2x, dy = y'(x,)dx = 2x,dx
npu AX=0.1, X, =1

dy =2 -Ax=0.2
Ay = y(X, + AX) - y(%,) = y(L,1) - y(1) =1,1° -1 = 0,21




3. AnddpepeHumnpyemoctb. CBOMCTBA
MPON3BOAHOW.

Teopema  (cBolicTBa NMPON3BOAHOINA). Tabnuua npon3ssogHbIX

C'=0(CeR);

[yctb u n v — cyHkuun. Torpa (x") = nx"~1 (n € Z), B () =a"Ina,

(x*) =ax*7! (x>0, a € R); B yacTHocTu, (e¥) = e*;
(U + v)’ =u + Vv (sin x)' = cos x; & (arcsin x) 1
inx) = :
J1 — X2
(cos x)' = —sin x; 1=x
/I __ / . 1
(CU) = Cu', rpe C € R; , 1 i (arccosx) = —
(tgx)' = ——;
cos? x
1
(uv) =u'v+ uv; & (ctgx) = ——~ (arctg x)' =

T o 1+X2;
SIn X
1

1 (arcctg x)' = — T

5 B To4kax, rae v # 0. xlna®
v B yactHocTn, (Inx) = =;

u'v —uv (log, x)' =




3. InddepeHumpyemocTb. [1pon3BoaHaAA CAOKHOW QYHKLNN

1)y =(3x-17)"
y=u"y =10u-u"=10-(3x-17)°- (3x-17)’' =
=10-(3x-17)°-3=30-(3x-17)’

1 !
ulna U

H) “f

log, u) =

H‘Jf

u) =

U

2
N
sinu)' = cosu-u "' =a" -Ina-u

1

(u (
i (e
( (a
2) y= arctg(7x+1)1o E:;JLH)_— :blfl::, u' Edl(‘blu u) = W u'
(ct (
i (

arccosu)’ =
fﬂ"i" u

1
U =0Tz
1+u 1+ (7x+1)
1 7
:—2'7 T e 2
1+ (7x+1) 1+ (7x+1)

y =arctgu, y' = (7Tx+1)' =

arctgu)’

In u) = ar Ccigu)

3) y =sin’x, f =u®, u=sinx,
y'=2u-u’"=2sinx-(sin x)" = 2sin x-Cos X

Bugeoypok no aguddpepeHunpoBaHUIO CNOKHOMN PYHKLUM MOKHO HAUTK

B S = ;



https://www.youtube.com/watch?v=muwAE0Fjlec

3. MpunoxkeHna nponssoaHon. OnpeaeneHme
MOHOTOHHOCTU QYHKL MM

NW.GIGVO’S(W!"IS.H?

Onp. OysKUMA J(X) HaspBaercs BO3pacTarolle Ha [a,b],
€CJIH JUIS1 JIIOOBIX X, x, € [a, b], TAKUX YTO x; < X, BBIIIOJIHSIETCS

f(x1) < fx2).

Onp. ®ynxims J (X) nHaswBaercs youBatomieii a [@,0],
€CJIH JUISI TIOOBIX X4, x, € [a, b], TAKUX YTO x; < X, BBIIIOJIHSIETCS

f(x1) > f(xz).

BO3pacTarluas QyHKUM

1
www.cleverstudents.ru

2

yObiBarowan QYHKUHA




4. MNpunnoxeHma nponssoaHon. CBA3b MOHOTOHHOCTU U
MPOM3BOAHOM

ITycre dynkmus f (X) nuddepenupyema Ha oTpeske [a,b].

Teopema (HeodXoanMMoe yca0BHe BO3pacTaHHA).
Ecim f(x) Bo3pacTarolas Ha [a,b], 10 /'(x)20 ya [a,b].

Teopema (locTaTouHOe yCJI0BHE BO3PACTAHMS).
Ecmu J '(x)>0 ga [a,b] , TO J(x) BO3pacTarolas Ha la,b].

Teopema (meob6xoanMoe ycjioBHe YOLIBAHUSA).
Ecm f(X) yOBIBaroIIas Ha [a.b], 10 ['(x) <0 ga [a,b]

Teopema (mocTaTouHOE yca0BHEe YObIBAHUS).

_ o —2 =
Ecmu /' (x) <0 na [a.b], 10 f(X) y6riBatomas na [a,5]. Hpumep.y =x", y = 2x

y Ty =tga >0 < x e (0;+0)

yio vy =tg S <0< xe(—0;0)




3. OKpeCTHOCTb TOYKM.

& —OKpeCcmHocmbvio mo4iKu x,
HA3bIBACTCA MHTCPBAJI

(X, — &1 %,F&).

IIpumepni.

1) (-0,1;0,1) — &£ — okpecTHOCTB TOUKH X,=0 npu £=0.1

2)(5,95;6,05) — & — okpecTHOCTH TOUKH X, =6 mipu £=0.05

B S =



https://1cov-edu.ru/

3. [lpnnoxxeHnsa Npon3BoaAHOW. JIOKaNbHbIM SKCTPEMYM

NOKaNbHOTO

Onpenenenue Makcumyma. DyHkuus f(x) B TOuyKke Xy
uMeeT maxcumym (maximum), ecnH 3HayeHHe (GYHKIHH [ (X) B TOuke
x; Goablle, YyeM €€ 3HayeHHs BO BCeX TOYKAX HEKOTOPOIO HHTEpBana,

cojepxKaiero TOYKy x,. Muaue rosopsa, ¢yukuus f(x) uMeer iax-
cumym npu x=x,, ecqu [ (x;4+Ax) <f(x,) npu mobeix Ax (moJo-
JKHTEJNbHBIX M OTpPHULATENbHBIX), AOCTATOYHO MaJbIX MO aGCOJIOTHON

BE€JIHYH HE

NOKaNbHOTO
OnpepeneHue MUHHUMYMa. QyHKuUA [ (x) UMeeT MuUHuUMYyM

(minimum) npu X =Xx,, €cJu

[ (ea+Ax%) > [ (x,)

npu JoObIX Ax—KaK TNOJOXHUTEJbHbIX, TaK M OTPHLATEJbHBIX ~ JLO-
CTAaTOYHO MaJbiX MO abCOJIOTHOM BeJHUYHHE

Makcumym (Munmym) pyHKLUM

He 06A3aTeNIbHO ABAAETCA HAMMEHbLUUM
(Hanbonbwmm) 3HaueHnem pyHKLUN Ha OTPE3KEe




3. JIoKanbHbIN 3KCTpemyMm. [pumepbl.

Bocxoasawmm TpeHs,

———————————————————

/
/ \ l‘I "ll'l \
/
/

l'l |+|
Makcumymbl | n," I

||7|"’!I'd

|il*l

[PadUK B3AT C



https://alpari.com/

3. [lpnnoxxeHnsa Npon3BoaAHOW. JIOKaNbHbIM SKCTPEMYM

Teopema (HeoOXoMOE YCJIOBHE DKCTPEMYMa).
[Tyctb ¢pyHkums f(x) HeIpepbIBHA B OKPECTHOCTH TOUYKH X,
u nuddepennupyema B camoit Touke x,. Ecim x — Touka

JIoKanmbHOTO0 AKeTpeMyMa GyrknuH f(x), To f (xy) = 0.

OGparHoe HeBepHO: f (x3) = 0, HO x = X, —

HE TOYKa JIOKAJIBbHOTO SKCTpEMyMa

Teopema (locTaTouHOE YCJI0BHE IKCTPEMyMa).
Ecmu f (x5) = 0 u f (x) MeHseT 3HaK pU Mepexo/ie uepes
Xo, TO TOUKA x, — TOYKA JIOKAJIbHOTO YKCTPEMYyMa.
[Ipu cMeHe 3HaKa ¢ «+» Ha «—» - TOUKa MaKCUMyMa; ToUKM, B KOTOPbIX NPON3BOAHAA

C «—» Ha «*+t» - TOUKa MHHI/IMYM&. oﬁpau_l'ae-rcﬂ B 0’ Ha3blBaKOTCA
KpUutnyeCKumm




3. [TpnnoxxeHnsa Npon3BoaAHON. JIOKaNbHbIM SKCTPEMYM

Y

[Tpumep l. Hccnerosate Ha MakCHMYM B MHHHMYM (yHKUHIO

x3
[ =T—-2x3-{—3x+l.

y=§-’ —2%2+32 +1

Pewenue. 1) Haxoaum nepsyio npoussouyio:
Yy =x*—4x+43.
2) Haxonum RefcTBUTENbHbIE KOPHH MPOM3BOAHOINS
CaenoBaresabHo,
X = l, x,=3.
IMpou3ssoaAHas BCIOAY HenpepbiBHA. 3HAYHT, APYrHX KPHTHYECKHX TOYEK HET.
3) Hccneayem KpHTHUECKHE 3HAYEHHA H PE3yJbTaThl HCC/AeA0BaHHA PUKCHPY-

eM.
HccnenyeM nepsyio KpHTHYeCKYIO TouKy xj=1. Tak kak y'=(x—1) (x—3),

TO

BuaeoypoK no nccnegoBaHuio

bYHKLMM NPM NOMOLLK
nepBo NPOU3BOAHON MOXHO

I'IiMOTpETb 3OECbH
4 N :



https://www.youtube.com/watch?v=3eCNXEkjqnA

3. MpnnoxeHna Nnpon3BoaHOM. BbIMyK/JIOCTb M BOTHYTOCTb.

Boinyknocte u To4ukn nepernba

Onpepenexne.

Mycte yHkuma f(x) audcepeHunpyeMa B To4Ke Xp.

[oBOpAT, 4TO rpachuk hyHKLUUM BLINYKNLIA BHU3 B TOYKE Xy, ecnu B HekoTopoit O(xp) rpacduk f(x)
NEXXKUT BbIlLE KAacaTeNbHOMN K rpathuky B TOYKE Xp.

AHaNorn4Ho, BbINYK/bIA BEEPX, €CNN rPachuK NEXUT HUXKE KacaTesNbHOIA.




3. [MpnNoXKeHnsa Npon3BoAHOM. BbINyKNOCTb M BOFHYTOCTb

Teopema (nocraTouHoe ycnoBue BbINMYK/IOCTH)

Ecnu cpyHkums f(x) umeer B TOUKe Xg HENpepbIBHYKO BTOPYHO npon3sogHyto n f(xg) > 0, To ee
rpachuk BbINYKAbIA BHU3 B TOYKE X.

Ecim f(xp) < 0, To ee rpachuk BoinyKbll BBEPX B TOYKE Xp.

IIpumep.

_2_
3 =g didasd Touka nepernba — TOUKa, B
Z_2xP+3x+1 KOTOpPOW bYHKLMA
3 CYLLECTBYET M NpY nepexose
’ 2 S
Y =X - ax+3 cooi0 sbinyKIOCT
X = 2— TOuKa nepernoda ; , CBOIO BbIMYKAOCTb

y'=2x-4
y'=0mnpu X =2

BuaeoypoK Ha uccnegosaHue
OYHKLUMM HA BbINYKAOCTb U TOUYKM
nepernba cm.



https://www.youtube.com/watch?v=Okw0KbHttYk

3. BoinyknocTtb. [1pymepsbl.

KopoHaeupyc B Poccum

Yrcno NoATBEPXKAEHHbIX cnyvaeB 3aboneBaHunsa COVID-19

500000
450000
400000
350000

300 000 yu < y' T - amcno 3a6onesim. B iens pacter

Y = Y(X) —uncio 3a00JeBIIKX 32 BpeMs X 250000

y' — ckopocme 3a0071€BaAEMOCTH 200000

=
=
u
=
@
I
=
@
T
[~}
Al=]
o]
o
@
I
°
=
]
=
]
T

150 000

, Ay 100 000

y' ~ _A — YHCJIO 3200JIEBIIINX
X

50 000 ,
yN < Y’ — ancio 3a6oreB. B 1eHb nagaeT

0
22map 28map 2anp T7anp 12anpl7anp22anp27anp 2mas 7wmas 12mMaal7 masa22 Mmad27 Mmasa 1 uioH 6 1ioH
3a €AUHUILY BPEMEHHU (3a JICHbB)
@ MockBa @8 Bcs Poccus

B S = .




Teopema BeunepLurpacca

BcAkaAa HenpepbliBHAA

GYHKUMA AOCTUraeT Ha i
OTpEe3Ke CBoero
HanbonbLuero u
HaUMEHbLLEro 3Ha4YeHus.
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ANTOpPUTM HaxoXXaeHuna Hanbonblero (HauMeHbLLEero)
3HaYeHuA HenpepbIBHOW GYHKLUMU Ha OTPE3KeE

JlommycTM, 4TO HEKOTOpas (PYHKHHA [ (X) HelnpepblBHA HA IPOMEKYTKE
la: b]. Torma Ha 3ToM mpoMeKYTKe oHa (1Mo Teopeme BeiliepmTpacce) nmeer
HanOOoIbINee I HAUMEHbIIIee 3HAUSHIIA.

JI1 HaxXosKIeHId HanOoIblllee 1 HaMEHBINero 3HaueHnsa QpyHKIA f (x),
HEeIPepEIBHOIT Ha IMPOMEXYTKe [a; b, Heodxoammo:

1) HaiiTH BCce KpUTITYECKIIE TOUKI (DYHKIIUII Ha HHTEpBase [a: b,

2) BBIUICTUTH 3HAUCHIA (VHKIIMN BO BCE VKA3aHHBIX KPHTHUYECKIX

TOUKAX,

3) BBEIUIICIIIITE 3HAYUCHIIA [IJ}THKI_II-II-'I Hd KOHIOAX OTPC3KA4,

4] IT3 BCCX IIOJIVHUCHHEBIX 3HaUYEeHHII (PYHKIIITIT BLIGIJB.TB HalooIpIIee I
HAIIMCHBIIICC.




[Tpnmep 1

IIpumep 1. Haiitu Hanboneimee W  HaNMeHbBIIee 3HAYCHIIT

f(x)=—x" —3x” Ha oTpeske [1:4].

3
Peuiernue:
. 2 -
f'(x)=4x" —6x =2x(2x — 3), DpH4eM IPON3BOIHAA OIIpedesIeHa BCIOLY.
YtoOrl HaITH CTallMOHapHBIE TOYKI., MIpHpPaBHHBAeM IMIPOM3BOJHVIO K HYIIO:

2x(2x—-3)=0.

. 3
Hrak, x= I x=0 — cranuoHapHele Toukd. IIpm stom —e[l:4],
5

a x =0 ¢[l:4], mo3TOMYy mOcTeqHAS TOUKA Hac He NHTepecyeT.
CpaBHIBaeM 3HA4YeHNT IHCXOTHOI (VHKINI B BBEIOPAHHOI TOYKE U Ha
KOHIIAX OTpe3Ka:

Utak, gamm . f(x) = f . Hauo . f(x) = f(4) = :
xe[1:4] 2 xe[l:4] 3




[Mpumep 2. TekcToBadA 3aa4a Ha HAaXOXAEHUeE
HanbosbLLero 3HaYyeHUs PyHKLUK

IIpumep Nneetcst 160 M mpoBo10KH. DTOIT MPOBOIOKOIN TpeOyeTes
OTOPOIUTE MPSAMOYTOIBHBII VIACTOK 3eMIN TAaK, YTOOBI IUTONIA1b YIacTKa Oblia
HanOopmreil. Halitin 1mHy 0 IIpHHY TaKoro y4acTKa.
Peuienue:
UtoOBl pemmTh 3adady, IUIOMAIb YYacTKa HYKHO IIPEIOCTaBUTH Kak
¢yHKIIIO OmHOTO apryMeHTa, HampnMep Kak (VHKIIMIO UIMHBI yYacTKa.
OOo3HauYIIM IIMHY yYacTKa depe3 X. BrIpasum uepe3s X IMHPHHY yYacTKa y: 5(0)=S(80)=0, S(40)=1600>0.
160 — 2 CneposBartenbHo,

2 naowaAab y4acTka

y

B TakoM ciygae maomans yaactka S(x) = x(80 —x) (a?). Hanbonblwasa npu x = y = 40
OO0macTh ompeseneHNs MOTydeHHON (yHKIMIN S(X) mpeacTaBisgeT coboil
HHTEPBAI [O;S[ﬂ_, T.K. x=20 m 80—x=0. y
Haxoxnm Hanbonsiiee 3Hadenne GyHKIm S(x): npeacrasnner coboi
S(x)=80x—x*; S’'(x)=80-2x: 80-2x=0: x = 40. KBagpart
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