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Bbinyknocts dpyHKLmN

=Y

Mycts dyHkumst y = f(x) onpeaeneHa Ha
nuTepsane (a, b).
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Bbinyknocts dpyHKLmN

YA

a )21 Xy b ;
Mycts dyHkumst y = f(x) onpeaeneHa Ha
nuTepsane (a, b). Bribepem Ha rpadrike 3T0ik
(bYHKLMUM NPON3BOJIbHBIE TOYKM A C KOOPANHATOk.

o L
x; n B ¢ koopauHaToli xs.
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a xj X b x
CoeAnHNM 3TN TOYKM OTPE3KOM, 3aJaHHbLIM
ypasHeHuem y = /(x),
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Bbinyknocts dpyHKLmN
YA B
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: >
a xj X b x
CoeAnHNM 3TN TOYKM OTPE3KOM, 3aJaHHbLIM
ypasHeHnem y = [(x), rae x; < x < x
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Bbinyknocts dpyHKLmN

CoeAnHNM 3TN TOYKM OTPE3KOM, 3aJaHHbLIM
ypasHeHneMm y = I(x), rae x1 < x < xp u
I(x) f(x2)(x — x1) + f(x1)(x — x).
Xo — X1
MA, Mogynb 4, Jlekumnsa 4.3
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Ha nutepsane (xq, X2) BoIbepemM NpousBOsbHYHO
TOYKY C.
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YA B )

1
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1
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a xj c X b x
Ha nutepsane (xq, X2) BoIbepemM NpousBOsbHYHO
TOouKy c. B paHHOI To4ke:
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YA

g
X b x
Ha untepBane (x1, x) BbibepeM NpousBoNbHYHO

TouKy c. B manHoll Touke: f(c) — aTo paccrositue
ot ocn Ox fo rpadpuka dyHkumn f(x),

MA, Mogynb 4, Jlekuyunsa 4.3



Bbinyknocts dpyHKLmN

YA

X7 b ;
Ha untepsane (x1, x) Bbibepem npoussonbHyto
TouKy c. B manHoll Touke: f(c) — aTo paccrositue
ot ocn Ox fo rpacpuka dyrkumn f(x), a

I(c) — pacctositne ot ocu Ox go otpeska AB.
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YA

a x;
Onpepenexne
®yHkynst y = f(x) Ha3biBaeTCs BbINYKIOWA
BBepX Ha (a, b), ecnn Vx1, x € (a,b),x1 < xo 1

Ve € (x1,%): (c) < f(c). &

MA, Mogyns 4, Jlekuns 4.3 2 /21

&



Bbinyknocts dpyHKLmN

YA

a x;
Onpepenexne
®yHkynst y = f(x) Ha3biBaeTCs BbINYKIOWA
BHU3 Ha (a, b), ecnn Vxi, x; € (a,b),x1 <xo 1

Ve € (x1,x): I(c) > f(c). &
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nntocTpayms:
BeinyknocTb BBEPX BbinyknocTb BHU3
vA vA
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Teopema (mocTaTouHoe ycnosue Boinykaoctu)™

Mycts f(x) € D?(a, b).
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Mycts f(x) € D?(a, b). Ecnn Vx € (a, b)
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Bbinyknocts dpyHKLmN

Teopema (mocTaTouHoe ycnosue Boinykaoctu)™

Mycts f(x) € D?(a, b). Ecnn Vx € (a, b)
1) f”(x) <0, To f(x) Bbinykna Beepx,
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Bbinyknocts dpyHKLmN

Teopema (mocTaTouHoe ycnosune BoinykaocTu)™
Mycts f(x) € D?(a, b). Ecnn Vx € (a, b)

1) f”(x) <0, To f(x) Bbinykna Beepx,

2) f"(x) >0, 1o f(x) BBINYKNA BHM3.

MA, Mogyns 4, Jlekuns 4.3 4 /21
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LlokazaTenbCcTBo
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LlokazaTenbCcTBo
[yctb a < x; < x < xp < b.
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LlokazaTenbCcTBo
[lycTb a < x1 < x < xp < b. Torga

I(x) = f(x)
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Bbinyknocts dpyHKLmN

LlokazaTenbCcTBo
[lycTb a < x1 < x < xp < b. Torga
I(x) — f(x) =

f(x)(x —x1) + f(x1) (2 — x)

e XZ - (X>1<2 —x)
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Bbinyknocts dpyHKLmN

LlokazaTenbCcTBo
[lycTb a < x1 < x < xp < b. Torga
I(x) — f(x) =

f(x)(x —x1) + f(x1)(x2 — x)

e XZ - E;@ —x)
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Bbinyknocts dpyHKLmN

LlokazaTenbCcTBo
[lycTb a < x1 < x < xp < b. Torga
I(x) — f(x) =

f(x)(x —x1) + f(x1) (2 — x)

_ X2 XZ - (X>1<2 —x)
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Bbinyknocts dpyHKLmN

LlokazaTenbCcTBo
[lycTb a < x1 < x < xp < b. Torga
I(x) — f(x) =

f(x)(x —x1) + f(x1) (2 — x)

Xo — X1
(X—Xl) + (X2 —X)
X2 — X1

A\ 7
TV
=1

— f(x)
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LlokazaTenbCcTBo
[lycTb a < x1 < x < xp < b. Torga
I(x) — f(x) =

f(x)(x —x1) + f(x1) (2 — x)

(x — x1)2+_(x; — x)

- (¥ -
-1

MA, Mogynb 4, Jlekumnsa 4.3




Bbinyknocts dpyHKLmN

MA, Mogynb 4, Jlekuymnsa 4.3



Bbinyknocts dpyHKLmN

(Fx2) = F(x))(x = x1) = (f(x) = f(x1))(x2 — X)

X2 — X1
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Bbinyknocts dpyHKLmN

(Fx2) = F(x))(x = x1) = (f(x) = f(x1))(x2 — X)

X2 — X1

no Teopeme JlarpaHxa

f(b) —f(a)="f'(c)(b—a),a<c<b
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(Fx2) = F(x))(x = x1) = (f(x) = f(x1))(x2 — X)

X2 — X1

no Teopeme JlarpaHxa B

f(b) — f(a) = f'(c)(b—a),a<c<b|

f'(n)(x2 — x)(x — x1) — F/(§)(x — x1)(x2 — x)

X2 — X1
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Bbinyknocts dpyHKLmN

(fx) = F(x))(x = x1) = (f(x) = f(x1))(x2 — X)

X2 — X1

| no Teopeme Jlarpanxxa B

| f(b)—f(a)=f'(c)(b—a),a<c<b|

Fn)be = x)(x = x1) = F(E)(x = x1)(x — x)

X2 — X1
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Bbinyknocts dpyHKLmN

(Fx2) = F(x))(x = x1) = (F(x) — F(x1))(x2 = x)

X2 — X1

| no Teopeme Jlarpanxxa B

| f(b)—f(a)=f'(c)(b—a),a<c<b|

f'(n)(x2 — x)(x — x1) — F(§)(x — x1)(x2 — x)

X2 — X1
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X2 — X1

no Teopeme JlarpaHxa B

f(b) — f(a) = f'(c)(b—a),a<c<b|

f'(n)(x2 — x)(x — x1) — F/(§)(x — x1)(x2 — x)

X2 — X1
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(F'(n) = F'(€))(x = x1)(x2 — x)

X2 — X1
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Bbinyknocts dpyHKLmN

(F'(n) = F'(€))(x = x1)(x2 — x)

X2 — X1

no Teopeme JlarpaHxa

(b)) = F'(a) = f'(c)(b—a),a< c<b
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BoinyknocTs dyHkumY

(f'(n) — F(£))(x — x1)(x2 — x)

no Teopeme JlarpaHxa B

= f’(b) — f’(a) _ f”(C)(b _ a)7 e ceb| T
_ f"(C)(n — &) (x — x1)(x — x).

X2 — X1
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(F'(n) — F1(€))(x — x) (32 — x)

no Teopeme JlarpaHxa B

= f’(b) — f’(a) _ f”(C)(b _ a)7 e ceb| T
Q- k= ) — %)

X2 — X1
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Bbinyknocts dpyHKLmN

(F'(n) = F(€))(x = x1)(x2 — x)

X2 — X1

no Teopeme JlarpaHxa B

= f’(b) — f’(a) _ f”(C)(b _ a)7 e ceb| T
_ f"(C)(n — &) (x — x1)(x — x).

Xo — X1
3aecb x1 <E<x<n<xnl<<n.
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Bbinyknocts dpyHKLmN

(£'(n) — F'(€))(x — x1) (e — x)

X2 — X1

no Teopeme JlarpaHxa B

= f’(b) — f’(a) _ f”(C)(b _ a)’ e ceb| T
_ f"(C)(n — &) (x — x1)(x — x).

X2 — X1
3aecb x1 <E<x<n<xnl<<n.
[ToaTomy
(n—§),(x —x1), (x2 — x), (2 — x1) > 0.
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Ecan /() <0, to I(x) — f(x) <0,
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Ecan f7(¢) <0, to I(x) — f(x) <0, I(x) < f(x).
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Ecan f7(¢) <0, to I(x) — f(x) <0, I(x) < f(x).

= f(x) Bbinykna BBepx.
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Bbinyknocts dpyHKLmN

Ecan f7(¢) <0, to I(x) — f(x) <0, I(x) < f(x).
= f(x) Bbinykna BBepx.

Ecan f7(¢) > 0, to I(x) — f(x) >0,
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Bbinyknocts dpyHKLmN

Ecan f7(¢) <0, to I(x) — f(x) <0, I(x) < f(x).
= f(x) Bbinykna BBepx.

Ecan f7(¢) > 0, To I(x) — f(x) >0, I(x) > f(x).
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Bbinyknocts dpyHKLmN

Ecan f7(¢) <0, to I(x) — f(x) <0, I(x) < f(x).
= f(x) Bbinykna Beepx.

Ecan f7(¢) > 0, to I(x) — f(x) >0, I(x) > f(x).
= f(x) BbINykna BHUS.

H
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Onpepenenne

Myctb f(x) € D(c) n y = L(x) — ypaBHeHue
KacaTesbHOl K rpacuky dyHkuyum f(x) B Touke
C.
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Bbinyknocts dpyHKLmN

Onpepenenne

Myctb f(x) € D(c) n y = L(x) — ypaBHeHue
KacaTesbHOl K rpacuky dyHkuyum f(x) B Touke
c. Ecan pasmoctb f(x) — L(x) mMeHsieT 3Hak npwu
MepexoAe Yepes TOUKY €, TO € Ha3blBaeTCs
TOuKol nepernbda dyrkuun f(x).
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Bbinyknocts dpyHKLmN

[ToBepeHune PyHKLMUN B OKPECTHOCTW TOYKM
nepernba:
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Bbinyknocts dpyHKLmN

[ToBegeHne PYHKLMN B OKPECTHOCTY TOYKY
nepernba:

VA Ax)
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Teopema (Heobxogumoe ycnoeue neperunba)®
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Bbinyknocts dpyHKLmN

Teopema (Heobxogumoe ycnoeue neperunba)®
Ecnn B Touke neperuba cyuiecteyet BTopas
NPOW3BOAHAsA, TO OHa paBHa HYJIO.
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LlokazaTenbcTBo
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Bbinyknocts dpyHKLmN

LlokazaTenbcTBo
[TycTb B TOYKe € CyLLlECTBYeT BTOpas
nponssogHas f”(c),
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LlokazaTenbcTBo
[ycTb B TOYKe € CyLiecTBYeT BTOpas
nponseogHas f(c), n y = L(x) — ypaBHeHrue

KacaTesbHOW K rpacuky dyHkuyum f(x) B Touke
c.
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Bbinyknocts dpyHKLmN

LlokazaTenbcTBo
[ycTb B TOYKe € CyLiecTBYeT BTOpas
nponseogHas f(c), n y = L(x) — ypaBHeHrue

KacaTesbHOW K rpacuky dyHkuyum f(x) B Touke
c. Toraa

L(x) = f(c) + f'(c)(x — ¢).
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[To bopmyne Telinopa BTOPOro nopsifjka MMeem:

MA, Mogynb 4, Jlekuns 4.3 13 /21



Bbinyknocts dpyHKLmN

[To bopmyne Telinopa BTOPOro nopsifjka MMeem:

f(x) = .
f(c)+f'(c)(x — c)+§f"(c)(x — ¢)*4o((x — ¢)?)
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Bbinyknocts dpyHKLmN

[To bopmyne Telinopa BTOPOro nopsifjka MMeem:

f(x) = .
f(c)+f'(c)(x — c)+§f"(c)(x — c)2+o((x — c)2) =
1

= L(x) + §f”(c)(x —¢)* 4 o((x — ¢)?).
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Bbinyknocts dpyHKLmN

[To bopmyne Telinopa BTOPOro nopsifjka MMeem:
fx) =
1
f(c)+f(c)(x — c)+§f"(c)(x — c)*+o((x — ¢)?) =
1

= L(x) + §f”(c)(x —¢)* 4 o((x — ¢)?).
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Bbinyknocts dpyHKLmN

[To bopmyne Telinopa BTOPOro nopsifjka MMeem:

f(x) = .

fc)+f'(c)(x — c)+§f"(c)(x — ¢)*4o((x — ¢)?) =
= 1)+ () — e+ of(x — <))

= ()~ Lx) = 3F()(x — )+ ol(x — €)?).
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Bbinyknocts dpyHKLmN

Benauuuna o((x — ¢)?) cTpemuTca K Hynto
buicTpee, YeMm (x — c)?, korga x — .
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Bbinyknocts dpyHKLmN

Benauuuna o((x — ¢)?) cTpemuTca K Hynto
buicTpee, YeMm (x — c)?, korga x — .
[TosaTomy

JU(c) Vx € U(c) :
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Bbinyknocts dpyHKLmN

Benauuuna o((x — ¢)?) cTpemuTca K Hynto
buicTpee, YeMm (x — c)?, korga x — .
[TosaTomy

JU(c) Vx € U(c) :
2P | > Jo((x— )
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Bbinyknocts dpyHKLmN

Benauuuna o((x — ¢)?) cTpemuTca K Hynto
buicTpee, YeMm (x — c)?, korga x — .
[TosaTomy

JU(c) Vx € U(c) :

1
5"(e)x = )| > [o((x = ¢)°)]
npn ycnosum, 4o f(c) # 0.
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Bbinyknocts dpyHKLmN

B stom cayyae 8 U(c) 3Hak f(x) — L(x) byget
coBnagath co 3HakoMm f’'(c),
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B stom cayyae 8 U(c) 3Hak f(x) — L(x) byget
coBnagath co 3HakoM f”(c), Te. f(x) — L(x) He
OyLeT MeHATL 3HAK NPU NEPEXOAE YEpPe3 TOUKY C,

MA, Mogynb 4, Jlekuyunsa 4.3



Bbinyknocts dpyHKLmN

B stom cayyae 8 U(c) 3Hak f(x) — L(x) byget
coBnagath co 3HakoM f”(c), Te. f(x) — L(x) He
OyAeT MeHSTH 3HAK MpY Mepexofe Yepes TOUKyY C,
a 3Ha4UT, ¢ He DyaeT TOYKOI neperunba.
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Bbinyknocts dpyHKLmN

B stom cayyae 8 U(c) 3Hak f(x) — L(x) byget
coBnagath co 3HakoM f”(c), Te. f(x) — L(x) He
OyLeT MeHATL 3HAK NPU NEPEXOAE YEpPe3 TOUKY C,
a 3Ha4UT, ¢ He DyaeT TOYKOI neperunba.

3HaunT, ecnm ¢ — Toyka neperuba, To f’(c) = 0.
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Teopema (mocTaTouHoe ycnosue nepernba)
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Bbinyknocts dpyHKLmN

Teopema (mocTaTouHoe ycnosue nepernba)
Mycts dyHkuns y = f(x) asaxab
AndbdepeHLMpyeMa B HEKOTOPOIA OKPECTHOCTH
TOYKN C, KPOME, DbITb MOXKET, CaMOii TOYKM C, B
KOTOpOUi OHa sABnseTca anddepeHLpyeMoli.
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Bbinyknocts dpyHKLmN

Teopema (mocTaTouHoe ycnosue nepernba)
Mycts dyHkuns y = f(x) asaxab
AndbdepeHLMpyeMa B HEKOTOPOIA OKPECTHOCTH
TOYKN C, KPOME, DbITb MOXKET, CaMOii TOYKM C, B
KOTOpOUi OHa sABnseTca anddepeHLpyeMoli.
Ecnn npn nepexoge yepes Touky ¢ BTOpas
nponssogHas f”(x) MeHsieT 3Hak, TO TouKa € —
3TO TO4YKa meperuba.
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DYHKUMS MCCNeayeTCst COracHO CaeaytoLLe
CXEME:
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Cxema MosIHOro nccienoBaHnst yHKLMN

DYHKUMS MCCNeayeTCst COracHO CaeaytoLLe
CXEME:

1. Obnactb onpeaenequs,
HETHOCTb/HEYETHOCTL, NEPUOANYHOCTD.

2. Toukm nepeceyeHns rpadprka yHKLM
C OCSIMN KOOPAWHAT.

3. IHTepBanbl 3HakoOMOCTOSIHCTRA.

MA, Mogynb 4, Jlekuunsa 4.3



Cxema MosIHOro nccienoBaHnst yHKLMN

4 AcumMmnToThbI:

a) BepTUKabHbIE,

6) HaknoHHble (B 4acTHOCTH,
rOpU30HTasIbHbIE).

5. To4kmn NoKanbHOro 3KCTpEMyMa,
BO3pacTaHue u ybbiBaHne yHKLMN.

6. Toukn nepernba, BbINYKAOCTb BBEPX U
BHU3.
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Cxema MosIHOro nccienoBaHnst yHKLMN

3amMeyaHue
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Cxema MosIHOro nccienoBaHnst yHKLMN

3amedaHne

[Tpu HaxoxaeHun obnactn onpeaeneHus
PYHKLMU ChnedyeT obpallaTb BHUMAHUE Ha Te
TOYKW, B KOTOPbIX PYHKLMS obpallaercs B
beckoHeuHOCTL (HanpuMep, HyNn 3HaMeHaTens ).

MA, Mogynb 4, Jlekuyunsa 4.3



Cxema MosIHOro nccienoBaHnst yHKLMN

3amedaHne

[Tpu HaxoxaeHun obnactn onpeaeneHus
PYHKLMU ChnedyeT obpallaTb BHUMAHUE Ha Te
TOYKW, B KOTOPbIX PYHKLMS obpallaercs B
beckoHeuHOCTL (HanpuMep, HyNn 3HaMeHaTens ).
B Takux Toukax onpeseneHbl BEPTUKAbHbLIE
aCYMNTOTHI.

MA, Mogynb 4, Jlekuyunsa 4.3



Cxema MosIHOro nccienoBaHnst yHKLMN

3amMeyaHue
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Cxema MosIHOro nccienoBaHnst yHKLMN

3ameyaHue

Ecnun rpadomk dpyHkumm obnagaet cummeTpueli
(Hanprmep, OTHOCUTENBHO OCU OPAMHAT, ECAN
YHKLMS YeTHast, UM OTHOCUTENBLHO Havana
KOOPAMHAT, ecnu byHKLMS HEYeTHast), TO
[OCTaTOYHO BbIMOMHUTL UCCAENOBaHNE UMb AN
ero 4acTu.
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Cxema MosIHOro nccienoBaHnst yHKLMN

3ameyaHue

Ecnun rpadomk dpyHkumm obnagaet cummeTpueli
(Hanprmep, OTHOCUTENBHO OCU OPAMHAT, ECAN
YHKLMS YeTHast, UM OTHOCUTENBLHO Havana
KOOPAMHAT, ecnu byHKLMS HEYeTHast), TO
[OCTaTOYHO BbIMOMHUTL UCCAENOBaHNE UMb AN
ero yactu. OcTanbHast 4acTb rpadpmka
NONYYaeTCst B COOTBETCTBUUN C CUMMETPUEN.
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Cxema MosIHOro nccienoBaHnst yHKLMN

3amMeyaHue
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Cxema MosIHOro nccienoBaHnst yHKLMN

3amedaHue

Ecnn dyHkuus nepnogudra, To ee rpadpmk
CTPOWTCS Ha OTPE3Ke, AJINHA KOTOPOro paBHa
HAaUMEHbLLIEMY 13 BO3MOXHbIX MEPUOLOB.
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