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§ 4. CBsa3p MeXAy cTenmeHpl0 rAagKoCTH QyHKIHH
¥ CKOPOCTBI® CXOZMMOCTH eeé TPHroHOMeTpHYeckoro psaga Pypbe.
HongTHe yaydlleHHs CXOZHMOCTH

CHayana Mbl M3YYHM YC/IOBHS pABHOMCPHOH CXOZMMOCTH TPHIOHO-
MeTpHueCKOro pala Pypbe, a 3aTeM YCTaHOBUM CBASL MEXAY CTeNeHLIO
raaakoctTd GyHkuuu f (x) 4 CKOPOCTbIo yObtBaHua koadduuuenTos a, u b,
ee TPUIOHOMeTpHYeCKoro psna dypbe (NpH HeOrpaHHUEHHOM BO3PACTaHHH
HOMepa k), ¥ OLEHHTb CKOPOCTb CXOAMMOCTH STOIO pala.

1. ¥YcaoBus paBHOMEpHOH CXONHMOCTH TPHIOHOME@TPHYECKOrO
psza Pypee. PaBHOMepHYI0 CXOAMMOCTL TpPHIOHOMETPHYECKOr0 pana
dypnbe MBl IOKaXeM /A HellpepbLiBHOH M KyCOUYHO-IJIanKOH (yHKuuH,
yIOBICTBOPAIUIEH HEKOTOPOMY LOMOJHHTENLHOMY HeOOXOLHMOMY YCJ0-
puio. HanoMuuM, uto dynkuna f (x) HasbiBaeTcs HelpepbiBHON ¥ KYCOYHO-
raagko# Ha orpeake [—/{, [], eclu camMa OHa HelpephigHa, a ee MNPOU3-
BopgHas [’ (X) KycouHo-HenpepuBHa na 9ToM oOTpeske. CnpaBennusa
clepywuas

Teopema [11.2. Ecan Henpepsl8HGS 1 KYCOYHO-22a0KAR HA
ompesre [— I, 1] dpynryus f(x) umeem pasudie 3HateHuss HA KOoH-
yax samozo ompeska f(—IU)y=f(), mo ee mpuzonomempuiecKud
prod Dypoe

foo
S ()= + Y (awcos = -0pstn 7). (11.96)

k= !

2de l I l

%Z% .l/.f(i)di. a,,=—i— '/f(g)cos n?g dg,
1
b= /f(&) sin 278 gg, (11.97)
-1

cX00umen pasHoMepHo Ha amox ompeske, npuvem S(x)=f(x)
8 Kexncdol mouxe ompeska [— 1. 1].

JokasarteabcTBo. Yrobbl 10Ka3aTb paBHOMepHYIO CXOMHMOCTb
psana (11.96), mocratouHo noka3aTth CXOAMMOCTb MaXKOPHUPYIOWErO UHCIO-
BOrO psfa

Lol 4 N (ael + 152D (11.98)
k=1
W1y, 4YTO PaBHOCW/ILHO, CXONMMOCTb phAnad
2 (a4 104D (11.99)

31 B. M. Byaax, C. B, ®omun
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Torza no npusHaky Beftepmrrpacca (cM. m. 2, § | ra. 8) psan (11.96)
Gyaet PAaBHOMEDHO CXOASUIMMCA HA BCeft OCH X, TaK KaK

Iakcosf%v-l<]ak| lbksmfl——,<bk

npu Bcex X, — 00 < x < - 00. OGosnaun uepes @, u b, koapdu-
unentst Pypbe npouseonsoft f’ (x):

=% ./'f/(x)cosk_ﬁ;idx’ ;:l /f (x)sln___dx
1

# BunodHUM B dopmynax aaa kospduunentoB ¢ypbe dynkump f (x)
nHTerpnpOBaHne o yacraM. bDyneM HMeThb

= [f(x)cos—dx_

’

1! o kax [FTH l /’, I b,

_Tﬁf(x)s‘n_T_x:_,—Tr f (x)sm———dx--——n-—k—,
. kux
TaK Kak sm——l— ofpamaerca B Hyab npu x = [}
=— [f(x)sm———a’x-
1

1 1 kax = 1 1 /‘ , knx ! a,

=—TE IO T [ S s dr =5

MOCKOJIbKY
=l
cos B2 £ ()] = f O — F (=D (=D =
= (—)*f O —f(—Dl=0,
Tak Kak no yciosuio Teopauu f ()= f(— ). [Tostomy

[ap] 4 16,] < (l il lb,fl). (11.100)

Ho f’(x) mo YC/IOBHIO TeOpeMbl KYCOYHO-HENpephiBHA Ha OTpesKe

[—!, I). Tlosromy oHa HHTErpupyemMa Ha 3TOM OTpe3Ke M AJd Hee
BLIMOJNACTCH HepaBeHCTBO Dbecces

2 400 l
a 2y 1 [,
——%—+Z(ak2+bk2)<—f L/fz(x)dx.
k=1 -1
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a c/enoBaredbHO, YHCIOBOH pan

,2
+Z (af +b7) (11.101)
cxoaurcd. ,H.aﬂee, U3 HEpaBelICTB
1 2
0<(la;l_‘?>=a/2 lkl_{_kz’
t, ! 1 2 2 l kl
0<(|bk|_‘7) =bp —2-—F— +k2

BBITEKAIOT HEPaBEHCTBA

lak,

byl 1( o 1
% <3 (k—f—kz) T§’2‘(bk+fz‘)'

Cie10BaTebHO,

la] | 18] 1, 2 1
w5 <o, +6;)+ 5+ (11.102)
+00
ANES
Ho roraa us cxoaumocru psanos (11.101) u o (nerko ycraHaBau-
k=1
BAeMOH# C MOMOWIBIO HHTErPAIbHOrO NPH3HAKA) BHITEKAET CXOAHMOCTb
40
paaa 7{ ( /2+b/2)+ = } a caeloBaTe1bHO, B CHJAY NpPHU3HAKA
k=1
cpasHenuss u HepasewnctB (11.102) m (11.100), cxoautcs psn
laol | N
ag | N\ .
2L (el 164D
k=1

MaXXOpHPYIOIHA 118 TpHroHOMeTpHYeckoro pana Pypee dyuxumn f (x).
Otciona caeayer paBHOMepHaf CXOIHMOCTb TPHIOlIIOMCTPUYECKOTrO psia
®ypve ¢ynkuuu f(x) K ero cymme S(x) Ha Bce#t ocu x. Crnpaseaan-
BOCTb paBeHCTBA S (x)= f (x) Ha oTpeske [— I, /] BrTekaeT H3 OCHOBHOH
TeopeMbl CXOLHMMOCTH, YCIOBHS KOTOPO# 31eCh BHINOJHEHbl. JTHM 1LOKa-
3aTe/IbCTBO TCOPEMbl 3daBepLIeHO.

SaMeuaHHue., Paserctso 3HauveHn#t PyHkimuu f (X) HA KOHHAX
otpe3ka [— 1, [] sBaserca HeoOOXOXMMBIM YCJAOBHEM TOro, 4ro0sl
TpuroHoMeTpuueckuft psa Pypbe (11.96) dynkuun f (x) cxolamacs k HeHt
na KOHHAX 2TOro ortpeska. JMeficTBHTeIbHO, ¢CIM A8 CYMMbl 3TOrO
psia S (x) BBHINOJHEHH PaBeHCTBA

S(—h=f(—b SO=f0 (11.103)
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" TO, B CHJy paBeHCTBA
S(—D=S. (11.104)

ABASIOLErOcsl CJeACTBHEM MePHOAMYHOCTH cymmbt psaa (11.96) ¢ nepuo-
IoM 2/ (Bce uJjens pana MepHOAMYHBl ¢ mepHoloM 2[), OyieT BLHINOJ-

HATbCA TAaKX€ paBeHCTBO
f(—bn=fQ. (11.105)

MostoMy pasencrso (11.105) u mnomaBHO #BAseTCS HEOOXOLHUMBIM Ljs
Toro, 4robel pan dypve (11.96) dyuxumu f (x) cxommacs K le#t paBHO-
MEpHO Ha BCeM 3aMKHyTOM oTpeske [—/, I}

Eciu u3MeHHT> B KOHEYHOM YHC/Je TOYEK BHAYeHHs HelpepbIBHOH
Kyco4HO-raaako#t ¢pynukuun f (x), saganso#t Ha otpeske [—/, [] u umern-
weft paBHble 3iHa4YeHHs HA ero KOHHAX, TO MNOJYYHTCA paA3PbLIBHAA
QyHKIMS, HMeLas HA KOHHAX orpeska {—/, I}, BooOuie rosops, pas-
AvuHble 3navenus. Kosdouuuentsi dypbe Tako#t H3MeHeHHOH (QyHKLHH
OCTAHYTCH MpPewHUMH (TaK KAaK HHTerpajsl, BHIpaxaiomne Ko3QpHUMEHTDI
dypre, npu atrom He uaMensarcsi). CienoBarTeabHO, B CHJAY OLEHOK 10Ka-

400
sarenncTBa Teopemsl 11.2 paa Xy (Jag! - [b,[) Oymer cxonmwmmes; a
k=1

3HAYMT, TpHroilomeTpHueckuft pai Pypbe 3TOR KYCOYHO-HenpephiBHOH H
KyCO4HO-r/1aaiko#t ¢QyHKUMHM OyZeT CXOAHTHbCS PAaBHOMEPHO HA OTpesKe
[—Z4, 1}, Ho He K Heft, a K lcxonuoft ynkupu. OnHako and pasHo-
MepHO# CXO0IMMOCTH Ha oOTpeske [—/{, [] TPHrOHOMeTpHYeCKOro psaa
dypbe KycouHo-nenpepslBHOR M KyCouHO-riAaakoH ¢ynkmun f(x) He-
00X0AHMO, 4TOOB! BCe ee pA3PbIBHI ObLIH YCTPAHMMbIMH M HMEJNO MECTO
PaBeHCTBO €€ npeseqabHbIX 3HayeHHU# HA koHHaX oTpeska f(— /4 0)=
= f({— 0). 310 Jerko J0K4A3bIBAETCA C MOMOIULIO TEOPEeM O HempephbiB-
HOCTH CYMMBbl psina M O NMOYAEHHOM NpeiebHOM fepeXoie B PAaBHOMEPHO
cxonsuemcst paze (§ 2 ra. 8).

Teopemy 11.2 MoxHO c¢oOpMyaHpOBATh HECKONbKO HHAye. 3aMeTUM
npexie Bcero, 4ro eciau $yHkuMs f (x) HenpepnBHa Ha otpeske [— /I, []
1 HMeeT paBHble 3HAYEHHA HA €ro KOHHAX, TO NIPH ee NepHOIHYECKOM
NPOLO/MKEHHH ¢ nepuoaoM 2! nojaydaerca ¢yHKUHs, HenpepblBHAA Ha
Bcelt ocn x.

Hasosem, nanee, ¢ynxuuio f(x) Kycouno-riaaxo#ft Ha scefft ocu x,
€c/d olla AB/sgerTcs KYyCco4iO-IJalKoft HA KaXAOM KOHEYHOM OTpe3Ke OCH X.
Teneps Mbl MOWKeM CHOPMYIUPOBATH TeOpeMy CJCLYIOUHM 00pPA30OM:

Ecau nepuoduneckan @yurxgus f(x) ¢ nepuodom 21 asasemcs
Henpepusroll u KVCOUKO-24a0K0N Ha 8cell ocu X, MO ee MPUIOHO-
Mempuneckuldl pad DPypse (11.96) cxodumes K Held pasromepro Ha
sceld ocu.

2. CBaA3b MEXAY CTENEeHb0 TIJIAJKOCTH (YUAKHAN H CKOPOCTHIO
CXOZUMOCTH ee TpuroHoMerpuyeckoro psga <Pypse. Mcciaenosanue
TAKOR CBA3H BAXKHO A5 BLIACHEHHMS BO3MOMCHOCTH MpHOIHKEHHOH 3aMensl
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CyMMBl TPHTOHOMEeTpHYeCKOro psiaa <¢Pypbe ero uacTuuHOH CyMMmo#H,
a TaKkxke 1A BbIICHEHHMS BO3MOMXHOCTH fO4Y/JEHHOro AuddepeHuUpoBaHHa
TAKOro psiad, YTO HAXOAUT BaX<Hbie ﬂpI/lMEHeHI/lﬂ B MATeMaTH4eCKO# (pu3NKe.

Teopema 11.3. Ecau f(x). f (%) . U™ (x), 20e m>0,
Henpepusns. Ha ompeske [—1I, ] u u,uerom PAaBHBE 3HAYEHUS HG
£20 KOHYyax, m. e.

F—=D=fW, f(—=D=f O ees P (—=D=f"™@, (11.106)

a f('"+l)(x) Kycouno-senpepuisia Ha ompexke [—I, 1], mo 0dusn
Kosgppuyuenmos Pypse Pynrguu f(x)
+

+1
1 kng 1 . knt .
=t [r@cs®ay o,=1 [j@sintEa
-1
BULHOAHAIOMCE COOMHNOUEHLESR
1 ' 1
ak=0(w), bk:o(W) (11.107)
u padu
+oo
k%k”([ak[-;-[bk[), v=0,1,2 ....m (11.108)

cxodamesn ®).

Hokasateancrtso. HHrerpupys no wactsiM, Kak npH JAOKa3a-
TeabcTBe TeopeMbl 11.1, moayuum ’

ref @ EE [T f 7 @ sin®E g

i
=——k—‘,;lff’(§)smi’,‘—§d§=
1

i [ @cos R

-1

L @cos BE [

*) Coornomenus (11.107) osHayaioT, 4TO
1

. 1
lim {ap:—-)=0, lim [bp:———|=0.
k—)+oo( k kmtl ) k—)+oo( k Rl )
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i
i [P @cos B = .
-1
! lcos knf
—x 1 men
T it I—lff (E)ilsm 3 }}a'g (11.109)

Ip# sTOM MbI NOJAb3yeMCs TeM, 4uTO, B cuay: 1) yciosua (11.10) teo-
peMsbl, 2) 4eTHOCTH KocuHyca H 3) oOpailleHHsi B Hy/b CHHYC4 Ha KOHUAaX
oTpeska [—/{, l], BHINOJIHSIOTCA PABEHCTBA

o o @i B[

f(s)(a)cos -—0 mpu 0 <s<m.

durypuana ckobka noa 3HakoMm uHterpaia (11.109) osnauaer, yTo B 3aBu-
CUMOCTH OT TOr0, CKO/JbKO pa3 OblI0 BEINOJHEHO HHTerpHpOBaHHE 10

m4-1 .
4acTdaM, B KadecTBe MHOXUTe/Nd IpH f( * )(g) MOXKeT OKa3aTbcf JAnbo

cos —I-?—E-, anbo sin—=2 nE,

CoaepmeHHo aHaJIOI‘I/l'-lHO noJsydyaem, HTo

- kg ]
+1
et sin

1 1
b= —— = f tm+1) . (1111
k gl mel K f ® cos (%143 l ag ( 0)

IMepexoas B papeHcrBax (11.109) u (11.110) K MOLyasM M CK/IaAbIBas
pe3yabTarel, OyneM HMeTb

(11.111)

el a(m+1) b(m+1)
lakl_*_lbkl-_ nHl(l : | Ik I)'

kﬂl+l kﬂl+1

D w YD - kosdduunentss dypse fTY (x).

rie ag
m+t1 1
Tak kak af' " u 65"+ crpemstes K Hymo npn k—>—- 00, TO M3

(11.111) caenyer, 4TO
1 1
akzo(;m), bk:()(?—;ﬁ—) (11112)

M3 (11.111) moayuaem, uro

Jmrl ( la(m+1)| Ibgn»%l)l >
<

k™ (lag| + 16,1 < | % -+ Z S

m+-1
i {ta%"*1’12+1”¥"’“’12+;2;}' (11.113)

= Qnm—i—l
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TAK KA4K
(m+1) 1 1 gm+1)
12 (o). L < L (1ep ).

fTosromy us (11.11L), B cuay HepaBeHcTBa becceus

Ia("”'l)l (1) |2 (m+1)|2 1 (m+1) 2

+5’(I P]o5m ) < If 0 ax
+00

M B CWIy CXOAUMOCTH psaa 2%,; BHITEKdeT CXONMMOCTb pAad
k=1

+oo
k™ (|ag|4-1bg]) a us Hee —cxoammocts BceX pamos (11.108).
£l

TeopeMa AOKa3aHa.
. kax

3ameuanue 1. Ecaum peub naer o pasjioxeHuu B pfi 1o sin——,
k=1, 2, ..., ¢ynkunn f(x), sananHo#t Toapko Ha orpeske [0, /], To
yciaoBus TeopeMbl 11.3 noskHet ObITh BbIMOJHeHH AJaf QyHkuuu F (x),
onpeneaseMoft Ha BceM oTpeske [~—/, /] nyTem He4eTHOro fponoJ/ke-
Hus f (x). B uacrHocTy, mas HenpepbIBHOCTH ¢yHKUMH F (x) npu x =10
HeoOX04uMO, 4TOOBI BhinmoJHsAA0Ch paBeHcTBO f(0)=0, Tak kak B npo-
THBHOM CJy4ae MpH HeYeTHOM NPOLOJIKEHHM NOJYYHTCA Pa3pbiB B TOHKe
-x ==0. AHAJIOTHYHO 3TOMY B Touke X =/ foikHO ObTb f ([)=0, ubo
LA TPOAO/KEHHOH HeueTHOH QYHKHUMH JOJKHO BbINOJHATHCA PABEHCTBO
F(—)=F (). Tockoabky mnpou3BonHas HeueTHOH (YHKUHM 4eTHA, TO
s npousBoiHO# ¢YHkUMH F (X) ABTOMATHYECKH BbIIOJAHAETCA COOTHO-
wenne F' (— 1) = F’ ().

BooOwe nas Toro 4roOwn npousBoiHble (YHKUMM F (Xx), HenpepbiB-
Hrle, Ha oTtpeske [-—/, [], uMean paBHble 3HA4YEHMs HA €ro KOHHAX,
HYXKHO NOTpebOBaTh, YTOOLI BLITOJIHAAHCL YCJAOBHS

M O)=fMG=0 npu v=0, 2, 4,

Torna Aasf TNpOM3BOAHBIX HedeTHOro nopsaka oT GyHkumn F(x) coort-
BeTCTBYIOWYE YyciaoBua Teopembl 11.3 6yayT BbiMOJHEHB aBTOMATHYECKH.
B wacTHoOCTH, AJ% CXOLHMMOCTH pPHL0B

+00
DR b, v=0,1, 2,
k=1

rie b, = %/‘ f (&) sin 5;—% di — kosdduunentn Pypoe dyHrUHM f (X),
d :

3anaHHo#t Ha orpeske {0, [], nocrarouro norpebosarb, 4robel [ (X) yno-
BAETBOPAAA CJACHYIOLIMM YC/AOBHAM:
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1) f(x), f'(x) n f"(x) Romxusl ObiTb HempepoiBHb, a f” (x)-—
KYCOYHO-HenpepblBHA HA oTpeske [0, [];

2) fOY=fDO=f"O)y=f"(h=0.

3ameuvanune 2. Ecin ¢yHkmuio f(X), yLOBIETBOPRIOWYIO YCa0-
BuAM Teopemsl 11.3, mepuonmdeckn TNPOMOIKHTL 3a Tpelesds! OTPe3Ka
{—1, 1] c nmepnoaom 2/, TO OHA CTAHET HENpepLIBHO! NEPHONHYECKOML
¢yHkuue#t ¢ nepuosom 2/ Ha Bce#t OCH X, PaBHO KaK H ee NPOM3BOIHLIE.
A0 m-ro nopsaxa BKIKUYHTeabHO. [losToMy Teopemy 11.3 moxno mepe-
¢$pasypoBaTs CjAEAYIOWIHM 00pa3oM:

Ecau nepuoduseckan pynxqus f(x) ¢ nepuodom 2 asisemcs
HenpepuBHoil npu — 00 < x < 00 BMECME (O CBOUMU NPOU3BOOD-
Homu 00 m-20 nopaoka sxrovumeasio (m >0y, a (m—-1)-2 npous-
soouan f('"‘”)(x) KYCO4HO-Henpepusna, mo 028 KOIPHuyuermos
Dypve a, u by, 3moll Pynxyuu no ocHOBROIE mpuzoHomempueckoll
cucmeme BHNOAHAOMCA COOMHOWENUS:

1 |
1§) akzo<;ﬂm—), bk:o(?n’l‘f) npu k—>— oo,
+o0
‘1 v
2) padu P4 kR (lay|+1b,]) npu v=0,1,... m
fe=1 .

cxodamcs. Taknm 06pasoM, 5Ta TeopeMa YCTAHABAHBAET CBA3b MEXAY
CTeNeHbl0 T/IAAKOCTH MePHOAHYeCKOH (PYHKHHH H CKOPOCTBIO CXOXHMOCTH
ee TPUroHoMeTpuueckoro paza Pypse.

3amevanune 3. Ecan BumoaHens ycnosus TeopeMsi 11.3 npu
m >0, To rpuroHomeTpudecku#t psa Pypbe PyHkuuH f (X) MOKHO Aud-
depeHurpoBaTs MOWIEHHO He MeHee /m pas, T. €. 3aBelOMO GYAYT Bul-
MOJIHATLCA PABEHCTBA

+o0

Y knx . k (5)
f(S)(x)ZZ(akcos ? +bksm#) (11.114)

k=1

npu 1 s <m, —1L L x|,

TaK KaK Ma;KOPHPYIOWHUE PALbI
400
a’ €\ —
TN Uapl+10e 1) npr 1<s<m
k=1

cxoasrcd pMecTe ¢ psaavu (11.109).

3amevanne 4. JokazarenscTBo Tecopemtl 11.3 nosBoaser oue-
HHTb CKOPOCTL CXOAMMOCTH psinda Pypne, TO ecTb HaTh OUEHKY norpeni-
HOCTH, ROiIyckaeMoft IpH 3aMere CYyMMBl TPUroHOMeTPHUeCKOro psata dypbe
" ero yactuuno#t cymmofi. Tlpn sumoanennu yciaosuit Teopemsl 11.3, Hcnoiib-
3ya cootuomerue (11.111), Hepasencrso Koty — ByHsKOBCKOro Aas cymu,

nepaBeHCTBO becceas ang kodpduuyenros Pypve ¢yHKUUH f('"+1)(x)
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¥ O4eBHMAHYIO OUEHKY psia

\“
ed k?m +2 \ 2m,2 !
R=Fky+1

NOJIYYHM
+co

3
Z (ak cos

£ty sin 275 | < }; (lax] -+ 162D <

k=l k=Rky+1
[l +\OWO Gn )2 I (n+1) 2
<W Z‘ zmTz 2 (| a —+ 16k )<
Py k=kyt1
_— +00 2 1z
" dx (m+1) 2
< 2 ‘/‘ e ) ( /If (x)l dx =
ko
9 m+—;— =1 s . , .
:————‘mql ] /| A fPdy) ——=0{——+)-
A @m 1% m4 Mt
] P PR
0 0

3. HNoHsATHe yay4ymleHHs CXOJMMOCTH TPUTOHOMETpPHUECKOTo psja
dypbe, TpuroHomeTpuueckuft psa Pypee, noaydaiowuics B pesyabTate
pelleHHs Kako#i-iH00 KOHKPeTHOR 3ajaud, MOMXeT OKa3aThCs CTOJb Men-
JIEHHO CXOASIMMCS, YTO €ro NpaKTHYeCKOe HCMOJAb30BaHHe 3aTPYAHEHO,
NOCKOJ/BKY 3aMKHYTOE BbIPa){eHHe ero CYMMbl HeHU3BeCTHO.

B cBS3H C 3TUM BO3HHKaeT BONPOC, HeJb3sl JM U3 MeLJEHHO CXons-
uerocs TPHrOHOMeTpHUYecKOro psaia Pypbe

fm=%+2@ws
k=1

k'lx b, sin ’”l”‘), —I<x <L (A)

BbIZEJHT TaKo#t MelJeHHO cXoiasuufics TpUroHomeTpuueckuft paa Pypoe,
CYMMa KOTOpOro ¢(Xx) M3BecTHa B 3aMKHYTo#f ¢opme, 4robu ocTaBmhcs
psi, cesisaHHpf ¢ f (X) M @(X) COOTHOIIeHHeM

X . km
{ +ﬁk51ﬂ 7

+oo0
f () =@ (x) + ¥ (o cos =) ®
k=1

CXONWJICH Yike AOCTATOYHO OHICTPO, T. e. 4TOGH ero KodQQUUHEHTH O
H P AOCTATOYHO OHICTPO CTPEMMAHChL K HYJAI0 npu k —» — Co.
Taxkoft mnepexoa OT npeicTaBieHus (A) ais Qyuxumu f(x) x npea-
cTas/iendio (B) HasblBaeTes y.avuueduem cxodyumocme pada (A).
Ecan mu3BecTHot ocoGenHocTH ¢ysklHH  f (x) (IpejeabHble 3Hade-
HHg f(x) M ee NMPOM3BOAHBLIX TpPH x—> =/ M 8 TOYKAX paspsiBa), TO
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yAy4ILeHHe CXOAMMOCTH JOCTHraeTCss BmUMTaHHEM M3 f (x) A0CTaTOYHO
npoctoft QyHKUMM @ (X) C TaKUMH Ke OCOOGHHOCTAMH, Kak Hu y f (x).

Iycts, HanpuMmep, u3BecTHO, 4To f (x) HenpepniBHO AH(depeniu-
pyeMa Ha oTpeske [—/, I} u uro lim f(x)= /. Tak xak 3Haue-

x>l

Hua f (X) Ha KOHHaX oTpeska [— [, [] He paBHbl, TO pax (A) cxoaurcs
HepaBHOMEPHO Ha 9ToM oOtTpeske. [losoxum @ (X)=x; 3912 QyHKUHA
Tak Ke HenpepniBHO Iuddepenuupyema Ha [— /I, [] v HMeeT Takue Xe
npeie/bHble 3HAYEHMST Ha ero KoHuaX, Kak #u f(x). lloatomy ¢yHK-
uusi f (x) — x HenpepbiBHO auddepeHHupyeMa H HMeET PaBHble npeseb-
Hble 3HA4YEHHS Ha KOHUAX oTpeska [—/, /], a caenosare/ibHO, PsL B npel-
cTaBaeHun (B) aas ¢yuxuuu f (x) npu @ (x¥)= X OyZeT CXOAUTLCA YikKe
paBHOMepHO Ha oTpeske [—/, [].

O3HaKoMHUMCSt Tenepb C APYrUM MOAXOLOM K YJAYHIUeHHI0 CXOLHUMOCTH
psaa (A), KOria HuKaxko#f AomoJHHTe/bHO#t MH(ODMalUHH O ero cymme He
umeercd. A. H. Kpbl1oB mpenzoxus B 3ToM ciydae BblaeJaTh M3 Koad-

1
¢utpenToB a4, u b, paga (A) Maajiide CTefleHH BEAHUYMHBI - W nel-
TATHCA CYMMMDOBATh pan € K03(pduUUeHTaMH, COLepPKaUMMH 3TH MJaan-
pe CTeMeHu BeAMYHHbl —. [lpu 21OM HY}HO mnOJh30BaThcA Tabaunueh

pasioxenuff pasaMubbiX GyHKUHR B TpuUroOHOMETpHYeckue psinl dyphe
C LOCTaTOYHO MeLJeHHO CXONAULMMHCA PasioueHHIMH.
IMycTs, wanmpuMep, TpebyeTcs yAydIIHTL CXOAMMOCTb pfla

f(x)=2(—1)"-n4—'i—lsinnx, —a< x<n (11.115)
n=2
Tax xax

nd 1 1
nt—1 _'7+ n—n'

TO

f(x)~2( "S‘"”"+L( tE, —a< <

n
n=2

Ho panee Op1o ycratiorieHo (cM. npumep 1 m. 5 § 2, B koTopoM mis
Halero c/y4as Hy»KHO MOAOKHTb [=7T), uTO

x—QE( 1"+t Sm:x, —n< x <

Mosromy
400
E(—l)ni';’ﬁz_%_;_smx. —n<x< M
n=2
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CaenoBaTebHO,
n Sinnx

f(x)_——+51nx+z(——1) , =R x<m (11.116)

n=2

Pan (11.116) cxoauTcs yxe 3HauuTenbno ObicTpee, ueM psg (11.115).

§ 5. PaBHoMepHas annpokcuManus HenpepsiBHOH ¢yHkuuu
TPHTOHOMETPHUECKUMH ¥ ajareGpavdecKMMH MHOTOY/eHAMM;
teopembl Beftepmrtpacca

Mycre & > 0 — kaxoe-nubyab GuxcupoBaiHoe 4ucao. Ecam Hepa-
BEHCTBO

lp(x) —d(x)| <e

BLHIOJHSAETCA Cpa3y AasA BceX x € [a, b], To FOBOPAT, uTO VP (x) pasuo-
. MepHO e-annporkcumupyem Gyiiyuwo §(x) Ka ompesre [a, b].

Teopema 11.4, (nepsas meopema Bedepumpacca). Eciu ghyny-
yus f(x) wenpepussa #Ha ompedre —1 < x Il u umeem pasnue
3HAUEHUR HG €20 KORUAX, mo npu aw06om € >0 naidemcs mpu-
2oHOMemputecKull MHO20MAEH

n
3 k .
T,,(x):%—}—)(akcos ¥-+bksmk?—x), (11.117)

k=1

DPABHOMEDHO E-annporcumupyowui @Gyuxguw f(x) #a ompesre
[—L 1.

IlAs noKa3aTesnLcTBa 3TO# TeopeMn: HaM moTpebyeTcs

Jemma, Karxosa 6n wnu Owia Henpepusnas Ha ompeswe
a L x<b pyuryun f(x), npu scaon € >0 cywecmsyem marasn
HenpepuBRASL U KYCOURO-2AA0K AR KA JMOM OMmpedKe PYRK YU g, x|,

€10
]f(x)—ga(x)]<% npu scex xE€la, bl, (11.118)

npuem

g (@y=7f(a), g,L)Y=7F () (11.119)

ODoxasaTeanncTBo JsAeMMmbl. Tax kak f(x) HenpepsiBia Ha
3aMKHYTOM oTpeske [a, H], TO onHa paBHOMEPHO HeNpepbiBHa Ha HeM,
T. e. npu jawGoM &> 0 Haftnerca Takoe 6 =0(€), uTo i no6ux x’
u x” u3 oTpe3Ka [a, b], ynoB1eTBOPAIOWUX HepaBeHCTBY | X' — x| < 8 (&),
Oyner BHIOMIATLCA HEPABEHCTBO

|y —f ()] < 5 (11.120)



