CTeneHHBIC PAOAbI
B crarwe Paduol paccMaTpuBainCh YUCAOBLIE PAIBI

ap+a+...+a,+ ...

MokHO paccMaTpUBaTh PAALL, Y KOTOPBIX ClaraeMble ABISIOTCA (pyHKIIAMEI
ag(@) +ar(x) + ...+ an(a)+ ...

Taxne pAgLl HasbIBAIOTCA GYHKYUOHAALHBLMYU. [IPU KazkK oM (PUKCIPOBAHHOM T
3 obracTu ompenetenus GyHKII ao(x), ar(x), ..., a,(x),. .. QYHKITOHATLHBIN
PAJ CTAHOBUTCA IUCIOBLIM U MOKET JUO0 CXOMUTLCH, MO0 pacxoanThes. Muo-
KEeCTBO TeX T, IIPU KOTOPBIX COOTBETCTBYIOMINI IUCIOBON PAJ CXONUTCA, Ha3hl-
BaeTCA 06.4acmb10 crodumocmu (PyHKINOHAILHOTO PAA.

DyHKINOHATLHBI Psl, B KOTOPOM a,,(x) = ¢,2", rje ¢, — (PUKCHpoBaHHbIE
qIcaa, Ha3BIBAETCA CIMENEHHLIM PATOM. I1IPOCTENIINM MPUMEPOM CTEIeHHOTO
pAla ABIAETCA CyMMa GECKOHETHO yOBIBAIONIEN IeOMeTPIIeCKON TPOrPECCUE CO
3HaMenaTenem ., |z < 1,

L:1+:]c+:]c2+gc:”+...+:Jc”+.... (1)
1—=z
OKEL3BIBEL€TC}I, 9T0 00JaCTh CXOIMMOCTHU CTEIIEHHOT'O PAla YCTPOE€HAa BECbEMa
MPOCTHIM 06pa3oM — DTO BCera HeKoTOpbii nuTepBal (— R, R), 66ITh MoXeT,
BKJIIO"IELIOHII/H?I OJMNH WJIN oba m3 ero KOHIIOB. T_II/ICJIO R Ha3bIBacTCA pat)uycowL CrOo-
()UJVLOCTI’LU CTENMEHHOT'O pAda. ,ﬂJIH HaX0XK IEHNA palnyca CXOANMOCTHU CTEIIEHHOTI'O
pana
coteax+... e, 2"+

MOZKHO IIOJB30BaThCA CJaey oMM qDOpMyJIELMI/I

B o= lim 1%
n—00 |cn+1|
. 1

R = lm —

(ecam cOOTBETCTBYIOIIIE TIPEETbl CYIIECTBYIOT).

Crenennbre psaabl UTPAIOT BaKHYIO POIb B Pa3InTIHBIX pas3lesaX MaTeMaTHKI
1, B 9aCTHOCTH, IIpU TPHUOINKEHHOM BLIMHCIeHNN (PYyHKIWNA. Ecim HekoTopyro
dbyukumo f(x) ymaeTcs mpeacTaBuTh B BHAE CTENEHHOrO psna (pasioXuTh B
CTETEHHON PAT)

f(l‘) = Z_: cpx”,



TO OJIsA HpI/I6JH/DK6HHOI‘O BBI'IICJICHUA f(l') MOZKHO BOCIIOJB30BaThCA JUIIIb KOHEY-
HBIM 4911CJOM CJal'aCMBbIX

fle)~c+ar+...+ca”.

Nubivu croBamu, (OyHKIINIO B 3TOM CIyYae MOKHO 3aMeHUTh Ha MHOT'OYJIEH TIO -
XO/AIIEN CTeMeHn, TPENMYIIECTBO KOTOPOT'O — MPOCTOTA BLIYUCIEHUS.

[Ipn xaxkwx Xe ycCIOBHAX MOKHO pPa3dOXKUTL (PYHKINIO B CTEMEHHOW Psii’l
CpaBHUTETHHO TTPOCTHIM JOCTATOYHLIM YCIOBIHEM IJISI TAKOT'O PA3IOKEHUS SBIS-
eTCs ONPAHUYEeHHOCTh BCEX MPOU3BOIHBIX B OKPECTHOCTH HYJA, T. €. CYIIeCTBO-
BaHWe TaKou mocTosHHon M, 94To [ BceX T U3 HEKOTOPOU OKPECTHOCTU HYJIS
nBcex n = 0,1,2,... BeIMoaHAeTCA HEpaBEeHCTBO

[f ()] < M.
B orom caydae dpyuxmmsa f(x) pasraraeTcs B CTENEHHON Pl

"0 an an (n)o
f(“f)Zf(O)Jrfl(!)erfQ(!):r:2+f3(! )x3+...+fn—!()x”+...,

HaspiBaeMbiil padom Tetiaopa (wim padom Maraopena) >Ton pyHKINN.

Taxum 06pa3oM, IpU BLIIOIHEHNN YCIOBUAS OIPaHUYeHHOCTH BCEX IIPOU3BOI-
HBIX B OKPECTHOCTH HYyJs (PYHKIINA BOCCTAHABINBACTCA B DTOU OKPECTHOCTH 110
3HAYEHIAM BCEX CBOWX MPOM3BOJHBIX B HyJe (caMa >Ta OKPeCTHOCTH, Ile OTpa-
HUYeHbI IPOU3BOAHLIE, MOKET ObLITH U BeCbMa OOJLIION, HalpuUMep, COBIIalaTh
CO BCEN YHCIOBON OCKHIO).

[l1s HEKOTOPBIX DAeMeHTapHbIX (PYHKINN pasgoxkenus B pag Teitopa Jerko
mHaxogarcs. llacemorpum, manmpumep, gynkumio f(x) = €. lockonbky mobast
mpoms3BogHas >Tol (PYHKIUU CHOBa €%, TO f(”)(()) = e’ = 1. CaenoBaTennuo
(ycaoBme OrpaHmaenHOCTH B JTIOOO0H OKPECTHOCTH HYJS JETKO TTPOBEPAETCH ), PAL
Temnopa nasa pyHKIEE €” UMeeT B

2 1’3 n

L
A TR TR TR TR
IpuveM OH CXOAUTCA MJA BCEX T. OTCIO,I[&, ITOJIOZKUB & = 17 IOy 9a€M

I S I I
°= 576 24 120

[IpocymmupoBas 1iecTh TEPBBIX ClATaeMbIX 3TOIO Psla, TOJYIUM NPUOINKEHHOE
3HAYEHWe Yrclaa e ¢ MePBbIMI TpeMs BepHbiMu mudpamu: 2, 71666 ... .

Berancisin snadenust mponsBoHLIX (DYHKIME SN T W COS T B HYyJe, TOTyIaeM
X pasaoxenus B psan lemmopa

B £2n—1
. _ = - _ n+1
siny = « 3!—|—5! (=1 (Zn—l)!—l_” \
2 g g
cosx = 1_§+ﬂ_”'+(_1) (Qn)!—l_”



HpI/I ITOCTPOEHNN MaTEMATUIECCKUX MO,I[GJIeﬁ qDI/IBI/I‘IeCKI/IX oponeccoB 9acTo OJst
ynpomieHmA TakKX MO,I[GJIeﬁ Ipu MaJblX T, HOJAB3YACH OTUMHI Pa3JOXKECHUAMH, I10-
JararwoT

sine ~ x,

cosr ~ 1 — —.

Ecaw mpowsBogias mim nHTErpal 0T KOHEIHOU CYyMMBI (PYHKIINNA €CTh CyMMa
MPOM3BOMHLIX WIN UHTENPATOB COOTBETCTBYIONINX CIAraeMbiX, TO Mis “Gecko-
HeIHBIX” CyMM ((PYHKIMOHATLHBIX PSI0B) 5TO yiKe He Beerja Tak. Onmako cTe-
MeHHbIe PAABLI B DTOM OTHIIEHUW YCTPOEHbI XOPOIIO — BHYTPHU OOJACTH CXONW-
MOCTH MX MOYKHO MOYIeHHO AudPepeHInpoBaTh U MHTErpupoBaTh. llanpumep,
ecan ToMIeHHo mpoanddepertnpoaTsh psi (1), To momryduTces psi, cymMma Ko-
Toporo 6yeT paBHa TPOW3BOMHON OT CYMMBI HCXOJHOTO Psiia

1

[acemorpum croBa psaf (1), B KOTOPOM TepeMeHHyIo & 3aMeHnM Ha —1

1
— =l =4 (=D + ...
1+t " A

Ecau npounTerpupoBath >ToT psij B mpoMexyTke or 0 10 @ (|| < 1), moxyuanres
CTEIEeHHON P

2 3 n+1
ln(l—l-x):x—%+%—...+(—1)”5—_lj—1—|-,,
A Cl€laB TO XK€ CaMOo€ C pPAI0OM
;:1—t2+t4—...+(—1)”t2”+... :
142
IIOJNYHIUM pa3JIOKEeHne
73 7 p2ntl
w%xzx—gwng—”+«4wﬁiﬁ+”.

[Ie ToabKO YMCaO €, HO U YUCIO T MOKHO MPUOINKEHHO BHIYUCIATDH C TIOMOIITHIO
panoB. [lomoxus B pazmoxenun ans arctgxr x = 1, moaxyumm

- 11 1
T o arctel =1 — ~ b2 (1)
g - e 3T =D

5 +...

(ITa camom gere >TOT pA CXOAUTCS JOBOILHO MEIEHHO 1 [T XOPOIINX MPubIi-
KeHUN Halo 6paTh CAUIIKOM MHOTO CIaraeMbiX ).



[Honydvennbie HaMu pasJoXeHUs B cTenenuble psibl dyuxmmi In(l + x) u
arctg x ABIATOTCA B TO Ke BpeMs psagamu Tenmmopa mist oTux PYyHKIUHT, TaK Kak
OKa3BIBAETCS, 9TO BCIKUU CTEMEHHOU P ecTh psif Telaopa mis ¢cBOe CyMMBL.

[TacemaTpuBatoT cTenennble psaabl U Gojee obIero Buia

co+ ez —z0) + el — o) 4.+ ez —a0)" +...

B bTom caydae roBopsAT 0 cTemeHHOM psjie ¢ TEHTPOM B TOUKe To. AHATOTUIHO
onpegensercs psj Teimopa nust dyukium f(x) ¢ HEHTPOM B TOUKe Tg

(2o aen , (n) o
o) = fan) + Loy L0y S

T 5 (x —a0)" +...

[Tt psimpr mpocTON 3aMeHOU TIEPEMEHHON T — T = Y CBOJATCA K PAIAM, PACCMO-
TPpEHHBLIM paHee.



