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Ydobecmea — amo, Kak NPasuao, 6ONPOC HCUHU U CMEPMU
MAMEMAMUYECKOT, OUCUUNAUNDL.

MA-4. Pasaooicenue Tetinopa

§1. Tpomna Ha Bepmnny Teitsiopa

O moJie3HOCTH pacCMOTPEHNsT 3aKOYIKOB Beenennoii ¢ «aud-
depeHInaIbHOM TOUYKH 3PEHUsT» CBUJICTEIbLCTBYIOT MHOTHE (haK-
Tel. OuH U3 HEX — meopema DPepma:

IIyemov f(x) 6 mouke x = a dug-
deperyupyema u npunumaem ao-
KAABHO MAKCUMAADHOE 3HAUEHUE,
m. e. f(a) = f(x) dan ecex x us
docmamoyuno masotli OKPeCHOCU
mouru a. Tozda f'(a) = 0.

<« B npenonoxennn nporusroro, f'(a) # 0, — vanpumep, f'(a) > 0,
nmuHeitHast (caMast 60JIbIIAst TIPH MAJIOM /\T) 9acTh IPUPAIIEHUS

fl(a) e >0 npu Az >0,

T e. f(a+2x) > f(a) npu gocrarouno Masbix Ar > 0, 4TO IPOTHBOPEYUT

HaJIMIUIO JIOKAJIbHOI'O MaKCUMyMa B @. | 4

Ha curyaruio 1mojie3H0 B3TISHYTh U ¢ JApyrux nosurwuii. [Ipu
JBUKCHUN TOYKHU B IOJOXKCHIY MAaKCUMaJIbHOTO YIAJICHAA TOY-
Ka ocTaHaBaMBaercal — ckopocTh obnynsercs. OUeBUIHO TaK-
’Ke, UTO KacaresibHas K rpaduky B TOUKE JIOKAJLHOTO MaKCHU-

MyMa — TOpPH30HTaJbHA, T. €. tg ¢ = f'(a) = 0.

Y1061 IBHHYTHCS OGPATHO.



O6patnoe, pazymeercs, HesepHo. Y 13 mpoussonnas (312) B Hyte —

Hy/Ib, HO MaKCIMyMa HeT. B myne y 2 Touxa mepernba.

Teopema Poans. I[lycmv f(x) fx)
dupgepenyupyema na [a,b]  u N
fla) = f(b). Toeda ecmv mouka
€ € [a,b], 6 komopot f'(§) = 0.

o SR

< I3 f(a) = f(b) BeITeKaer, uro f(x) Ha [a,b] UMeeT WM MUHUMYM,

win MakcuMyM. Jlajiee permaer cChIKa HA MPEABLIYILYI0 TEOPEMY. B

Teopema Jlaepanorca. Ilycmo
f(x) Juppepenyupyema MO f(x)
la,b]. Toeda cywecmsyem mouka

¢ € la,b], 6 komopot

f(b) — f(a)
b—a

o Sy

= ['(&). a

HOCHG,H,HQG PaBE€HCTBO Yallle 3alliChIBalOT B BUJIC

ﬁ F0) - fla) = FE) - a)

Ho/uepKUBast Criocod BbIpaykeHus npuparierust A\ f ¢ HOMOIIbIO
yMHOXKeHUsT Ax = a — b Ha «CcpeJiHIo ckopocTh poctay f'(§).

| ﬂJIH JA0Ka3aTeJbCTBa BBEAEM BCIIOMOI'aTECJIbHYIO Cl)yHKU,I/IIO

koropas npu k = [f(b)—f(a)]/(b—a) ynosnersopsier yeaosuio w(a) = w(b).
JokazarenbcrBo 3aBepinaer npuMenenue K w(x) meopemvr Poans. dns
HekoToporo & € [a, b] 6yner w'(§) = f/(§) —k=0. »



e Teopema Kowu. ITyems f(x) u g(x) duddepenyupyemv, na
la,b] u ¢'(z) # 0 6 npomescymre [a,b]. Toeda cywecmeyem
mouxa & € [a,b], 6 Komopot

f) — fla) _ (&)
g(b) —gla)  g(&)

<« JIoKa3aTesIbCTBO CHOBA IIOJIyYaeTcs CBeJeHneM K meopeme Poass ¢ mo-
motpio byaknnn w(x) = f(z) — kg(x), Koropast npu

k= [f(b) = f(a)]/g(b) — g(a)]

yaosaersopsier yciouto w(a) = w(b). Touka & € [a,b], B KOTOpOIL
W'(&) = (&) — kg’ (&) = 0, maér «ro, 9TO HyKHO». B

Teopema Kot jormyckaer ciemyroriee yCuiaeHue.

e Teopema Kowu-naroc. ITycmo gynruyuu f(x) u g(z) dug-
depenyupyemv, n + 1 pas 6 nexomopoti oxpecmmocmu MOUKU
a, U 06pawaomes 6 Mot Mouke 6 HYAb GMECTE CO CEOUMU T
NPOUZGOIHBLMU, NPUUEM OAA T F a4 U3 IMOT OKPECMHOCTU

g(x) #0, ¢'(x)#0, ... , " V(@) #0.

Tozda cywecmeyem mowka £ 6 okpecmnocmu a, 8 KoOmopol

f@) _ (e
o) e N

<« Ecin f(a) = g(a) = 0, To Teopema Komu B npuMenennn K mpome-
KYTKY [a,x] (mnu [x,a], ecoin © < a) rapanTUpyer CyIIeCTBOBAHKE TAKOI'O

¢ € [a, z], ato
1@ _ )

g(x)  g'€)
f1(©)

IIpumenum Temepb 3TOT PaKT K 7@ U TakK — 1 pas. »

e Teopema Tapby Ecau f(z) dufdepenyupyema na [a,b], mo f'(x) npu-
HuMaem 8ce npomexcymoynvie snavenus mexncdy f'(a) u f'(b). (?)



PopmaabHo K meopeme Kowu-naoc Hamo 100aBUTH 3aMeTaHne O NPo-
U3BOOHBIT BBICUUL NOPAOKOES, TTOCKOJBKY JIO0 CHX HOpP O ITOBTOPHOM
uddepeHnnpoBaHIN Pedb HE 3aX0IUIA.

o Tubdepennupys f'(x), mosyuaem Bropyio npoussoauyio f”(x) dysk-

wun f(z). Juddepennupys f(x) n pas, — GyleM UMeTb n-10 IPOU3BOI-

uyo £ (z) bynkmun f(z). dus obosmauenus BTOPoit (n-it) mpom3BoHoit
d?f d~f

UCTIOb3YTCH TAKKKe 3alHCh —5 (d:f;"

HOIYJISIPHBl TOYKK CBepxy, Z BMecto z”. O6bruno f(z) npemmosaraercs

CTOJIBKO pa3 auddepeHimpyemMoil, CKOIbKO TpedyeTcs: M0 KOHTEKCTY.

. Korma apryment BpemMs —

§2. ®opmyia Teitiopa

KynmpmunanumonubiM MoMeHTOM T depeHnnasbHOTO HCUNC-
JIeHUsI OOBIYHO TIPEJICTABIISAETC CJIeyIomuii (pakT.

e Dopmyaa Tetinopa. [Tycmo pynryus f(xr) n+1 pas dug-
Pepernyupyema 6 Hexkomopot oxkpecmuocmu mowku a. Toeda das
T docmamouHo bAUSKUT K 4 Cnpasedsusa Gopmyaa

fll(!a)(x_a)+...+%(;l)(x—a)”+0(($—@)n)

f(z) = fla) +

<« Jlerko BUIETD 9TO GNNPOKCUMUPYIOUULT NOAUHOM

f'(a)
1l

Pale) = fl@) + 2@ -+ I

UMeeT B @ T€ YKe TPOM3BOJHbBIE (0 n-i BKIIOYUTENBHO), uTo u f(x), —
HO3TOMY (PYHKITAI?

o(x) = f(z) — Pu(z) u ¥(z) = (z—a)"

VAOBJETBOPSIOT YCJIOBUAM meopemv, Kowu-naroc. Ilostomy

o(x) ")

() YmHE)

B HEKOTOPOI TOUKe & B OKPECTHOCTH d.

2Ymeromze B HyJIEBBIE IIPOU3BOHBIE, JI0 N-i1 BKIIOUNTEIbHO.



Ouesmano, " TH(E) = frHL(E), ") = (n+1)! Tostomy

f(a) — Pala) _ £71(6)
(x —a)™*! (n+1)V

9TO U TPeOyeTcsi, MOCKOIbKY

A3
(n+1)!

(x —a)"™ =o((x —a)™). »
Ecau dbyskius f(x) 6eckonedroe amcsio pa3 guddepenti-

pyeMa, CKaxKeM, B HyJie, TO BEJUK COOJIaA3H MPEJICTABUTL €€ B

BHJe OeckonedHoro pada Tetnopa

7(0) )

T Y

f(x) = f(0) + +... (1)

Bompoc B Tom, nmeer s cMbica paBeHcTBo (1). Orenkn ma-
jgoctu «xBoctay pada Tetaopa (ocrarounoro wnena) f(x) —
P,(x) augero we mator. KauecrBo npubimxkenusi f(x) mosu-
HOMOM P, (x) ysydimaercsi ¢ poCTOM 7, HO OKDPECTHOCTb, TJe
9TO MPOMCXOJUT, MOKET YMEHBIIATLCsI JI0 HyJist. [TosTomy s
snaka paBeHcTBa B (1) Her ocuoBaumii. Pad Tetnopa moxer
PaCXOJIUTHCA WU CXOJUTHCA K JIPYTOi (DyHKITHH.

Hanpuwmep, mia dyukuuu f(x) = et/ x2, JOOTIPEJIETIEHHON B HyJIEe 10
nenpepbisioctn (f(0) = 0), Bce npomssommeie f(™(0) = 0. IMostomy eé
psin Teiinopa (1) cxomurest K (paBeH) TOXKIECTBEHHOMY HYJIIO.

Tewm e menee s Muorux dbyHkmil npegcrasienue (1) cupaseuso,
IpudéM He B MaJioil OKpPECTHOCTH, & Ha JOBOJILHO IIHPOKUX 00JIACTAX U



Jazke Ha Bcel umcioBoil mpsMoit. Hampumep, Hpe,I];CTaBIIeHI/ISI?)

2 n

v _1 T x x
fES x2n+1
Sln$:x7§++(fl)m+,
2 4 2n
x T n L
cosa:zl—g—kﬂ—u-—l—(—l) (2n)!+'”

CITpaBEeITUBBI ITpH JIIOOOM & € (foo, +oo).
Tak wim uHAYE, HO B MeEoput GyHKUUL KOMNAEKCHO20 NEPEMEHHO20
YCTaHABJIUBAETCH, 9TO psbl Teilsopa, ¢ KOTOPBIMU IIPUXOIUTCI UMETh Jie-

JIO Ha IMTpaKTHUKe, CXOAATCA B O6IHI/IprIX 00J1aCTSIX.

Bor emé HeckobKO psijioB

2 5 a7
arCth:I—g—Fg—?—'—,
2 .3 5
In(1 =r— —4+ ———+..., <1),
n(l+z)==z 2—|—3 5-1— (|| )
1
—— =1tz +22+3 .., (2l <),
1—=z
a ala—1
(1“1‘.%‘)&:14-?3?“1‘%.1'2—1—..., (lz] < 1).

Pamu cipaseyimBocTr HAIO MOTIEPKHYTH, 9TO TEHJIOPOBCKAS TEMATH-
Ka OpUEHTHUPOBaHA Ha N3yUIeHne 0COOCHHOCTEl MOBEIeHNA (DYHKIINH B TOY-
K€, — W TaM OTpaHUYIEHNE PAKypPCca MAJIBLIMUA OKPECTHOCTSIMU €CTECTBEHHO.
Ecau 661 3a7a7a cocTosiia B almpoOKCUMAINN (DYHKIINH Ha OOJIBITUX TPO-
MEXKYTKaX, TO MOXKHO OBLIO ObI BOOOIIE 3aXOUTD C APYTOro KOHIA.

e Teopema Betiepwmpacca-2. /lia wenpepvienoli wa [a,b] dyrryuu
f(x) u moboeo € > 0 e6ceeda mosicno ykasamov marol noaunom P, (z),
4mo

|f(z) — Py(x)| <e pus moboro x € [a,b)].

3VIMeHHO TS Ha 9TH PANEL, KAK TIACHT JIeTeHa, Dilep OTKPBLI CBOIO
3HAMEHUTYIO POPMYITY

’e“" :cos<p+isin<p‘




DTO 3HAMEHWUTHIN PE3YyJIbTAT, HO YK€ M3 APYroil o6acTu U Jjis JAPYIuX
nesedi. PaBromepryto annpoxkcnManuo f(z) ma [0,1] (upux n — o) obec-
[EeYUBAIOT, HAIPUMED, TIOJIUHOMBI BepHireiina;

P, (z) = ];f (S) CFak(1 — )" F.

0



