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Ho rtorza, B cuay (7) u (9), 6yzem umeTb
| ®en, (0] | Pra, (%) || Pen, () — e, (¥2)| > 40y~ 26, =22, (10)

Ecin B3atb 0(geg) << b— a, TO 1no kpa#He#t Mepe IMOJIOBHHA HHTEPBAJIA
e—0 < x << X,-+0 unewur na orpeske [a, b]l. CrezosarebHo,
B cuay (10), nmpu n, > k > N (g

O (fa, fo)= [q>k,, () dx > 4e} 5 —28§6=const>0, (11

YTO MPOTHBOpPEYHT YyCaOBHIO (6), TAK KaK YUCJIO B MOXHO B3iTb CKOJb
yroaHo 6oubiuM. IlosroMy @, () ==[f, (X)) — f, (x)1=30 na [a, b]
npu n U m—> -+ co. CleroBare/bHO, B cuiy Kputepus Kolu a8 paBHO-
MEPHO CXOASIIUMXCS TNOc/efoBaTeabHOCTeH, MOC/Aen0BaTeNbHOCTD | f, ()}
CXOAMTCHd paBHOMepHO Ha [a, b] k Hekoropo# dyukuuu f(x), npu-
yeM f(x) HempepbBHA, Kak NpeaeJ] PaBHOMepPHO cxoisutedcs noc.e-
[10BaTe IbHOCTH HenpepbiBHbIX ¢yHkuu#. Teopema nOKaszaua.

NOMOJIHEHUE 2 K T'JT. 8
CJABAY CXOIHUMOCTDb U JEJbTA-GYHKUHUY

Hapsagy ¢ paBHoMepHOH cXOZMMOCTbIO M CXOLMMOCTbIO B CpelHeM
BAXHYIO POJb B MaTeMaTHKe W MareMaTHYeCKOH (uauKe WrpaeT TaK HAa3bl-
BaeMas cJjabas CXOLHUMOCTb.

Onpedenerue 1. Iocredoramesbnocms PyHKYUL

() (XY vovy Pu(x) oo, (D
onpedesennsix U uxmezpupyemnx na (a, b), Hassgaemcs c2a60
cxodawelica «8 cebe» Ha (a, h), ecau 028 8cAKOl Henpe-
posHoil u ozparuuenHoli na (a, b) Pynruyuu f(x) cywecmsyvem

KOoneuHul npeodea
b

lim F (g, (x)dx. (2)

=¥ + o0 a
Onpedenenne 2. Qyuxyua ¢(x) Ha3nsaemca cLabs M 7 pe-
desom nocaedosameavnocmu pyrwraui (1) na (e, b),
ecau
b

b
lim [ f() @ (de= [ F(x)o(x)dx. (3)

>+

0as 20604 Henpe pu8HOll & 02 panuternoll Ha (a,h) GyHKGL f(x)A’!‘.}‘.

*) Tounee, B 3ToMm cilyuae rosopsT, ur0 mnociaelosareibnocTih (1) cxoanred
K @ (x) c1abo B kaacce OyHKUMH, HENPEPHIBHHX Ha (4, b); MOKIO ONPEASAUTH
cnabyi0 CXOAMMOCTB W B APYrux Kjaaccax QyHkiui.

23 B. M. Bymax, C. B. ®omuu
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Ecau nocienopatebHOCTb (1) cxoautcs paBHoMe pHOUWIUB Cpej-
HeM K uHrerpupyemoft GyHKUUU @ (X), TO, B CHIY TEOpeM O NpeaejbHOM
repexofle MO 3HAKOM HHTerpa’ia, paBeHCTBO (3) OyaeT BLIMOJAHATbCA AR
Kaxio# HenpephLBHO# u orpaHudeHHod QyHkuun f(x); TakuM 06pa3oM,
U3 PaBHOMEepPHON CXOZUMOCTH, & TaKKe U3 CXOLUMOCTH B cpeHeM {@, (x))
K @(x) BbTeKaeT czabas cxoauMocTb [@, (%)} k @(x).

Ecan nns moGo#t uenpepniBHOR u  orpanudenHoft Ha (a, b) dyuk-

pun f(x)

b
tim [ 7 ()@, (x)dx=0, 4

-~y 40

TO, OYEBHAHO, MOCAELOBATENbHOCTb (@, (X))} cxozutcs caabo K Hymo
Ha (a, b), Tak Kak paBeHCTBO (4) MOXHO Nepenucatb B BUAe

b b
im [ feu 0 ds= [ f(5):0- ax. (4)

Ipumensts  kpurepuft Ko K  noc/ieloBarefbHOCTH  4HCe]
b
ff(x) P, (x) dxi, noJNyduM cCaedyiowuft KpuTepuft ciaboH cxonpu-
a

MocTu «B cebe».

Kpumepuii Kown (047 €AQ00 CX00RUuXCR NOCAEO08AMENbHO~
cmeii). Jas mozo wmobur nocredosamesvrocms (1) 6visa crabo cxo-
dawelica «8 cebey» Ha (a, b), Heo6x00umo 4 00cmamonro, 4mobut
oHa Guia cAa60 PYHOAMERMAABKROU, M. €. wmobu 048 Kaxcool
Henpepoignoll Pynrguu f(x) u 048 Kaxdozo ¢ >0 cywyecmsosanro
makoe wucao N (e, f), umo

i |
[T —an(oldx|<e (5)

npu scex nu m>N(, f)

HanomuuM, uro He BcAkas ¢yHLaMeHTalbHAA MMOC/eA0BaTENbHOCTD
palloiia/bHBIX uHcel CXONWTCA K PAalUOHAJbHOMY 4YHCIy, H 3TO Ipu-
BOAMT K HeOOXOZMMOCTH paclidpeHHsi 3amaca Yucen U BBeleHHIO W ppa-
BLHOHAJbHb X uncet. AHAJIOrUUIIO He Bcskas c1ab0 dynaaMeHTaabHas
NOCJaeA0BaTEALHOCTL HHTETPUPYeMbix ¢GVHKUHA cXoguTcs caalo K uHTe-
rpupyeMmoft Qyixuux, @ 3TO NPUROIHT X 1e00XOAMMOCTH  paciuupe-
Hufl 3amaca QyHKUMH W EBEACHMIO TaK HA3biBaeMuX 0600meHHB X
dynkuust.
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PaccMOTpPHM, HalmpUMep, Moc/ed0BatTe/bHOCTb (yHKiUH {bn (xo x)},
onpele/seMsX COOTHOLUEHUAMH

1 1
! nompu Xy —om < x < Xot- 5
9, (xg, x) = 1 1
l 0 npu —oo<x<x0——§;, x0+2—n<x<—}—oo.

(6)
Sra nocaenoBaTeibHOCTb CxoAurcd c1abo «B cefe» Ha MoOOM HHTep-

Baje (a, b).
JHedicTBuTeabtio, RYyCTs f (x) HenpepriBHa Ha (@, b) u nycrb X, € (a, b).
1

Torna, HayuHas C JOCTaTOYHO GOJBUIOTO 7, WHTEPBAT | Xy — 75—,
xg -4 —5;) conepxurca B (@, b), U, npuMeHas TeopeMy O cpeiHeM K HHTe-

rpajly, Mbl NOJy4YHM, KaK mpu X, & (a, b), tak u npH xoé[a, b]

1
I Fotog

[ @80 myaz=n [ jmaz=r@.
{

@ X,
" %n

. 1 (8"
xGWQn <5\<.x0+‘§r;.

Iepexons B nocaeAHeM paBeHcTBe K Mpedeay NpH 7 —>—-CO, B CHAY
HenpepsBHOCTH [ (X), MOAyduM

b
tim [ £ (x)8, (x0 ¥)dx=f (xp). @)
R 400 =
Ecau xe X, JeXUT BHe cermenrta [a, b], Haftzem
b
lim ff(x)('),,(xo. x)dx = 0. (8)
n->4-0 a

Oanaxo ne cyuecrByer Hikakoft 0O biuHOH wuHTerpupyeMo#t Qynx-
1y, KOTOpaf #ABJAANACL 6bt caabbiM  MpelleJoM [MOCAEN0BATEdbHOCTH
{0, (xo, x)}. B kauectBe c.1aboro mpeiena 3TOH MOC/IE0BATENBHOCTH
BBOAAT O06o0oO6uienHyio ¢yukuuio O(x, x), HasbBaeMyio O-¢y uk-
hHue# (aenbra-dpyHKiuueH) C UEHTPOM B TOUKE X,.

B cuay onpenesenus ciaboro npegesa (cM. paseHcTBO (3)) H B cuay
(7) u (8), ana mobo# HenpepbiBHOH Ha (@, b) dyHKUMU f (X) 6yieM uMerb

I f(xp) mpn Xx,€(a, b),

9
l 0 mpu x,¢[a, b). ©)

14
[ 70, ) dx=

23*
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Muorga d-dyHkunio onpeleasior GopManvio coorsomennem (9).

3ameuanue. BMecro orpaHuueHHO® U Henpepuisuo# na (a, b)
¢yukuun  f(x) B coorHowenusx (7) u (8) MOWKHO, OueBuAHO, OpaTh
KyCOUHO-HEeNpephiBHYI0 OrpaHuyeHHyo HA (@, b) dyHkUMIO f(X), ecinu
B KaxJo# Touke paspbiBa X' oHa joomnpeneseHa paBeHcTBOM f(x*) =

A C ) B o A C s 1))
= 5 .

Torpa pasenctBo (9) ecrecTBeHHO CUUTATh

BbITTOJIHEHHbIM W AJA TaKUX QyHKUAA *).

AHAaOTHYHO TOMY, KaK OJHO H TO e HPPAUHOHAJIbHOE YHCJIO MOXHO
onpeaeJsTh C [OMOWIbIO PAa3JHYHbBIX 3KBUBAJIEHTHHX (yHIaMeHTa/bHbIX
nocjenoBare/ibHOCTeH paluuoHa/JbHbIX 4ucesq, TaK U OAHY U Ty XKe
0606u1eHHyI0 QYHKUHIO MOXKHO ONpeiensTh C NOMOMIBI0 Pa3 THYHBIX
3KBHBA.JJEHTHBIX CJab0 CXOAdauiuXxcs Moc/del0oBaTe N bHOCTER. Hpn 3TOM
HMeer MeCTO caeaywuee :

Onpedenenue 3. /se caabo cxo0awueca Hn (a, b)Y nocredora-
measrocnmu  gyuxyuld (@, (x)), u (Y, (x)} rasusawmea 3x8u8a-
AeHMHb MU, ecau 048 100086 Henpeps8HOU 1 02paHUneHHOU
Ka (a, b) dyuryun f(xX) gonoangemcs pagercmso

b
lim f(X) [¢n (x)'—lb,, (x))dx=20.

n-»+oo
a

[pu npakTHYeCKOM NMpHMeHeHHH O-QyHKIMH 4aCTO BMECTO PaCCMOTPeEH-
HO# HaMu mocjenoBartesbHocTH {0, (X, X))} Oepyr apyrne 3KBuBa-
denTHble eff ciado cxomdminecs MOC/Ie0BATeJbHOCTH, oOMpenefsiomue
O-dynkumo (cM. IHonoarenwe 5 k ra. 11). Xapakrepusys cooTHolue-
Hile (9), KOTOPbIM (opMa.ILHO onpenedseTcs 8-GyHKLUHS, HHOTAA TOBOPAT,
uto O-yHkuUMS 06,a3daeT «BbBIXBATHIBAOUI UMY HIH «DPHJABTpPYio-
fILH M» CBOACTBOM: yMHOkaf .1100yi0 HenpephiBHYIO GyHKUMIO f(x) Ha
0(x, X) © uHTerpupys HX IpOu3sejeHHe IO HHTEPBAAYy, B KOTOPOM

*) Ecau x,— TOUKa paspblBa KyCOUHO-HENPepbiBHOR (yuxuuu f (x), npuuem

frg = L= OE S ot

TO a8 J[AOKasateabcTBa paseHcTBa (7) npu

1
Siary

xo€ (@, b) HYKHO HHTerpan f f (x) dx B cootHomennu (6) pa3butb Ha aBa:
1

fog,

1

P
X0 ot Tn

ff(x) dx u f f (%) dx ¥ nNpuMeHATb TeOpeMy O CpeiHeM K KawioMy
1

X3
=gy

U3 HIIX.
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onpeiejeHa f(x) U B KOTOPOM JIEXHT X, Mbl «BbiXBATBIBaeM» HJH
«OTQUILTPOBEIBAEMY 3HaueHue f(X) B TOUKe X,

Ecau rawcooll gpynxyuu f(x) u3 nexomopozo xaacca @dynxyud,
onpedesennux Ha (@, b), cmasumesa 00HO3HauHO 8 cooOmBemcmBue
HeKomopoe HUcA0, Mo 2080pPAM, 4MO Ha IMOM Kaacce PyHKyul
onpedesed PYHKULUOH QA

Hanpumep., nycrtb {f(x)}l;—— KjacC BCeX HHTerpupyembix Ha (a, b)

dynkuafl; Torpa HMHTErpan ff (x)dx naBasercds GyHKUHMOHAJOM,
a .

onpene/leHHbIM HAa 3TOM KJjacce.

C nomomwbio uurerpana (9) npu moboM ¢ukcupoaHHoM X, € (a. b)
TaKxe oOmnpege/sercd ¢QYHKUXOHAT Ha KJaacCe BCeX QyHKuu#h, Hempe-
pbIBHBIX HA (@, b). IeficTBuTenbHO, C noMouibio Hurerpaisa (9) kamnoft
HenpepbiBHOW Ha (@, b) ¢yHkunH f(X) CTaBUTCH OIHO3HAYHO B COOT-
BETCTBHE UHCAO f(X,), paBHOE 3HAYEHHIO STOH GYHKUMH B Touke X, € (a, b).

Muorna d-dpyHKUMIO OTOXKNECTBARIOT C QPYHKUMOHAIOM, KOTOPHI#t onpe-
aeasaca cootHowenueM (9). Takosa onna u3 unrepnperauud 0606 EHHBIX
dynkuud, KoTopas MOMeT ObiTb 10/10XKeid B OCHOBY MOCTPOCHUS Teopuu
00600u1eHHBIX  QyHKLIHA.



