Panbl

§1. YwucioBbie panbl. HeobxomuMbii IPU3HAK CXOIUMO-
CTU psla

1.1. O61ue moHATUA

IIycts a1, as,as,...,a,,... IIPOU3BOJbHBIEC YUCIIA. YUCTIOBBIM PSOOM Ha3bIBa-
€TCs BbIPaXKeHUe

0
(1) E ap=a1+as+as+...+a,+ ...,

n=1
qUCIa a1, a2,0d3, - . ., 0y, - . . HA36IBAIOTCS WIEHAMU PsOa, a BBIPaXKeHWe a, Kak
GYHKIIUS duciia . OOIMMM WIEHOM psina. Kcimm BMecTo 1 B GOpMYyITy oOITIero
qjieHa psaa MONCTaBIATh 3HaUeHusg 1,2, 3, ..., TO MOXKXHO HAUTH CKOJIBKO YTOMHO

YJIEHOB PsIA.

IIpumep 1. HamwmcaThk 4deThIpe MEPBBIX WIeHA PsAOa MO TAHHOMY OOIIEMY
1
QIICHY Qp = m

PEMEHUE: Ilonaras B ¢popmyne oOIIero 4jaeHa MOC/IeIOBATEILHO 3HAYCHIS
1,2, 3,4, nomyanm:

1 1 1 1 1 1 1 1

W=1573 2T337F ®T3ai 1 “TI5 %

IIpumep 2. Hamucats dopmyisty obIiero ujeHa i KaxKIoro psioa:
D1+i+34+1+...
) 1+i+m+m+am...
NEi+s+o+o--

PEIEHUE: 1) 3HaMeHaTe YJIEHOB MaHHOTO PSAla HATYPATbHBIN P Uu-

1

cen. CremoBaTebHO, OOIIUT UJIeH @, = =

2) 3HaMeHATEN YIEHOB MAHHOTO Psiia MOTYT OBITH IOy YeHBl 13 (OPMYJIBL
2"l rmen =1,2,3,... CrenoBaTenbHO, OOIINI WICH @, = 2n1_1.

3) Hucnurenn 4I€HOB MAHHOTO PsIa  JYETHBIE YNCIa BAOA 21, a 3HAMEHATe-
AU 9HICiIa, KOTOPBIE MOTYT OBITH IOy UeHk! 110 hopMmyite 3n+2. CaenoBaTenbHO,

OO0IIUN 4jIeH a, = 3212.
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CymMMa n mepBBIX WIeHOB psina (1) HaspIBaeTCs N-I YACTUIHON CYMMOI pPsIa
u obo3HaUaeTcs yepes Sy, TO eCTh

S,=a1+ay+az+...+a,-1+a,.

Yactuaras cymma S, gBiseTcs QyHKIUEH HATypaabHOTO uncia n. Wcexoms u3
onpeneseHnsl YaCTUYHON CYMMBI, TMEEM

Sl = ag,
Sy = ai+ as,
53 = a1+a2+a3,

S, = ay+ay+taz+...+a,.
Ecnu 6eckoneunas mocaenoBaTeTbHOCTD YaCTUIHBIX CYMM PO (1)
Sl) S27 S37 R STL7 Sn-i—la Sn+27 s
nMeeT KOHEUHBIU IIpenesl, TO €CTh

lim S, =9,

n—oo
TO TOBOPAT, YTO TOT PAI CXOMUTCSI. B 5TOM cityuae 4ucio S Ha3bIBAETCS CYM-
moit cxomsitierocst psna (1). Eciu xe lim S, = oo winm me cyrecTByer, TO
n—oo

psan (1) Ha3BIBaeTCS PACXOMSIIIUMCS. B 5TOM cityuae He mMeeT CMbIC/Ia TOBOPUTH
O €ro CyMMe.
IIpumep 3. McciaenoBaThk HA CXOMUMOCTD PSI

o0
(2) Ltg+ @+ 4.+ "+ ... =) ¢
n=1

PEMEHUE: Psan (2) ecTb reomeTpuyaeckast IpoOrpeccusi, 3HAMEHATEb KOTO-
poii paseH ¢. VI3BecTHO, 4TO CyMMa IMEPBLIX 1 WIEHOB Fe€OMETPUYECKOI IIPOTrPec-
cuu BBIYHCISETCS 10 (hopmyite (mpu g # 1)

1—q"
1—q°

Ecan 3mamenarens mporpeccun ¢ mo abCoIIOTHON BEINYNHE MEHbIIE eIMHI-
B, TO ecTh || < 1, To lim ¢" =0 u

n—oo

l+g+@+¢+. . +¢" =8, =

1—4q" 1 " 1
limSnzlim—q:lim[ d ]:—.
1

Cnenosatenbho, npu |g| < 1 psamn (2) cxonurces u ero cymMMa paBHA, g
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[lpug=1,5,=141+4+...+1+1=mn, lim S, = oo; npu ¢ = —1 mocnemno-

n—oo

BaTETbHOCTh YaCTUIHBIX cymMM umeeT Bun 1,0,1,0,1,... u He cTpeMuTCsa HEU K

KakoMy mpemerty. Takum o6pasom, mpu ¢ = 1 u ipu ¢ = —1 psan (2) pacxomurcs.
Ecnu 3mamenartens reoMeTpudeckon mporpeccunm ¢ > 1, To lim ¢" = oo,

n—oo
nostomy lim S, = oco. Pan (2) B sToMm ciyuae pacxomurest. Femu ¢ < —1, 1o
n—oo
nll_}f{.lo q" He cylIecTByeT, IOPTOMY He CyIIeCTByeT U 7}1_1[1(;10 Sy, u, 3HaunT, pan (2)
PaCXOMUTCH.

Urak, mpu |q| < 1 psin (2) cxomures, npu |g| > 1 pacxonures.
IIpumep 4. UccnenoBarh HA CXOOUMOCTD DS
e}
1—14+1—1+...=) (=)
n=1
PEmEHUE: Ilockonbky mjis sToro psma So,_1 = 1, So, = 0 mpu mroboMm
HATYPAIBHOM 1M, TO HOCIENOBATEIILHOCTS {5, } He mMeeT mperesa Ipu n — o0,

e}
CrnenosaTesnbho, pan Y (—1)""1 pacxomures. 3aMeTnm, 9T0 5TOT PSI ABISLETCS

psanoM m3 IpuMmepa 3 Tfl_f)ln qg=—1.
Psan
(0.¢]
(3) R, = Z A = Apy1 + Apao + Qpas =+ ...
k=n+1

HA3BIBAETCS N-M OCTATKOM psina (1) mim ocTaTkoM Hocie n-ro 4jeHa.

Pan (1) cxonnTest uam pacxOOUTCs BMECTE CO CBOUM OCTATKOM (3), IIOITOMY
YACTO TIPU UCCIIENOBAHUU BOIIPOCA O CXOMUMOCTHU PsIa BMECTO HETO PACCMaTPH-
BaIOT N-1I OCTATOK.

Bamernm, uto eciu psin (1) cxomures u ero cymma pasta S, To R, = S — S,
Tak Kak S = S, + R, s 106010 HATYPAILHOTO 1.

IIpumep 5. Hasitu cymmy psima

1 1 1 =1
§+§+@+---=Z5n+3-
n=1
PEMEHMNE: PaccMmoTpuMm psim

1 1 =1

l+-4+=+...= .
5 52 nz_; 51

OTOT psd PACCMOTPEH B IpuMepe 3 Ipu ¢ = %, €r0 CyMMa paBHA 1_% = 2. Tak
5

o0 (0.9]
KaK PSAI Y sr5 MOXKHO 3AllUCATH B BHIE Y 7, TO OH SBIETCH OCTATKOM
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o0
oCJIe 9eTBEPTOrO WIEHA pafa » % 1 paBeH
n=1

e N B N | 11 1y 5 1-(H' 1
§:5H3_§:5%1_§:5%1_<1+3+S5+EO’_Z_ L 500

B npuBenéuHbIx npuMepax mocaenoBaTeIbHOCT {5y, } 4acTUIHBIX CyMM psina
BBIUNCIISIIIACH MOCTATOYHO IMTPOCTO, TaK UTO CYIIECTBOBAHUE U BeTMUNHA IIPeena
Sy yCTaHABIMBAJINCH HEITOCPEICTBEHHO. TakuM 006pa30M, B CHTY OMPENESIEHUs
OITHOBPEMEHHO MTOKA3bIBAJIACH M CXOMUMOCTD Psfla U BBIUUCIIIACHE CYyMMa Pac-
cMaTpUBaeMoro psma. Haire, omHaKO, HEIPOCPENCTBEHHBIN aHAIN3 MTOCTIENOBA-
TeIbHOCTH {5, } OYEHBb CIIOXKEH, TIOSTOMY OCHOBHOI 3a71aUell B TEOPUN YUCIIOBBIX
PSIOB SIBIISIETCS YCTAHOBJIEHNE CXONUMOCTHU MIIM PACXOOUMOCTH HAHHOTO psla
0€e3 BBIYUCIEHNUS €r0 CyMMBI.

1.2. Heob6xoouMbli IIPU3HAK CXOOMMOCTHU Psma

Ecmm psn
Zan=a1+a2+a3+...+an+...

n=1

CXOoouTCA, TO €TI0 O6H.IYIﬁ 9JICH Gy, CTPEMUTCA K HYJIIO IIDU 1 — OO, TO €CThb

(4) lim a, = 0.

n—oo
IIpumep 6. IIpoBepuTh, BHITIOIHIETCS I HEOOXOMUMBIN TPU3HAK CXOIITMO-
CTHU NJIs1 psna
1 2 3

4
§+§+Z+g+...

PEmMEHME: O6mui 4ied a, = niﬂ Tax xax lim @, = lim 25 = 1, To
n—oo n—oo

HeOOXOMImMoe yCioBue (4) CXOMUMOCTH psina He BhINoHseTcs. ClienoBaTenbHo,
TMAHHBIN PSII PACXOMUTCS.
IIpumep 7. [IpoBepuTh, BEIMOTHAETCS T HEOOXOOUMOE YCITOBUE CXOMMMOCTHT
IUTS PAOa
1

(5) IR
Stptgte oot

PEIEHUE: lim a, = lim + = 0. 3HaunT HEOGXOMUMOE YCIIOBHE CXONUMOCTH
n—oo n—oo
psia BBIIOJIHEHO.
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3ameuanume. I3 BuimosHeHus ycaoBus lim a, = 0 He ciaemyeT cXOmUMOCTH
n—oo
0 (0.}

psama Y a,. Psam, paccMOTpeHHBIN B puMepe 7, > % HA3BLIBAETCS TAPMOHITYE-
n=1 n=1

CKIIM. OTOT paO paCcXoouTCA, XOTs OJI HET'O BBEIIIOTHACTCA HeoOXOOmMOe yciioBue
CXOOMMOCTI.

38.,[[8_‘11/1 JIsI CAaMOCTOsSITEJIBHOI'O pellleHM s

HamucaTs dopmymy obrrero unena psma:
1) 148427464+ 125+ ...

2) L + L + L + ! +
1-4 2.5 3-6 4-7
2 4 8 16
N1+—-4+ =4+ =+ —
) tgtetotgt
4)2+4+6+8+10+
3 5 7 9 11
HamucaTs geThIpe MEPBBIX UIE€HA PsOa MO M3BECTHOMY OOIIEMY UJIeHY:
3n — 2
5) a, =
) a n?+1
6) a, = !
B+ (=)
2 4+ sin &%) cosn
7)a/n:( 2) n
n!
(—1)"n
8) a, =
) a 22n(2 N
+_ n
9) a, = -

Hoka3aTh HEMOCPENICTBEHHO CXOMUMOCTD PSia U HAUTH €r0 CyMMY:

1 1 1
10) 14+ -+ =+=+...

3 32 3
1 1 1
1) 1-—Z+-——
R T
1 1 1
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1 2 3 4
16) o+ =+=+5+--.
)7+72+73+74=1L

1 2 3 4
17 -+ =s+=+=+...
)9+92+93+94+

18) 1+2a+3a*>+4a>+ ..., |a| < 1.

oo

19) 3 (Vi+2-2y/n+1+/n).

n=1
Y CTaHOBUTH PAaCXOOUMOCTDH PSIa, UCIOIb3YS HEOOXOOUMBIA MPU3HAK CXOMIMO-
CcTnu:

2001 —1—1+14+1+1-1—-1-1—1+...

© 2n + 3
21
)nz_:l n—+1
s 1
22 2gin ————.
)n;ln Smn2+n+1
m2+1\"
23
)n;l 2n2—l—3>
2
n=1 e’
n"ta

(\&)
=
2

N

I

—_
S

S
—_
+
BN

[\)
(@)
N—"
3
18
3
“O
w

—_

[\
3
1%
3 3
1S

S 1
28 :
)nz_:lgn-l-Q

§2. IlocTaTouyHble IMTPU3HAKN CXOANUMOCTH IIOJIOXUTEIb-
HbIX PsIOOB

0]

Pan )" a, HasbIBaeTCS TMOOKUTENBHBIM, eciu a, > 0 npu Bcex n € N; pan

n=1
00

> a, Ha3BIBAETCsI CTPOTO MOJIOKUTETBHBIM, eciiu a, > 0 mpu Bcex n € N.
n=1
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2.1. IlepBbI1 IPU3HAK CPAaBHEHUS

[IycTe manber nBa psma

(1) dan=atastazt+ ... +an+...
n=1

n

(2) an:b1+b2+b3+...+bn+...
n=1

Ecnu psamer (1) u (2) DOMOXKUATETBHBL U IPU BCEX HATYPAIBHBIX 7 BBIIOIHEHO
HEPaBEHCTBO a, < b,, TO

1) Ecnu cxomurest psan (2), To exonures u psn (1);
2) Ecmu pacxonures psin (1), To pacxomurest u psam (2).
3ameuanue. [Ipusnak cpaBHEHUS OCTAETCS BEPHBIM IJIsl JIOOLIX psinoB (1)
u (2), ecu mist HEKOTOPOTO YUCIIA 7 TIPU BCEX HATYPAJIBHBIX 7 2> 7 BBIIOTHEHO
mepaBeHcTBo 0 < a, < b,.
IIpumep 1. ccraenoBaThk Ha CXOMUMOCTDH P

1 1 1
1+§+§+E+"'+nn—l+"'
PEMEHNE: CpaBHUM OaHHBIA PSII ¢ TEOMETPUIECKON IIPOrPEeCcCuei
(3) TR B N
2 22 23 24 2n—1
Pan (3) cxomurest, Tak KaK 3HAMEHATEb TIPOTPECCUN ¢ = % (cm. mpumep 3 §1).

YseHbl NCXOMHOTO PAda He IMPEBOCXOOIT COOTBETCTBYIOIINX YJICHOB I'€OMETPU-
yeckoll mporpeccun (3), Tak Kak # < 2n1_1 npu n € N. CienoBarenbHo, 10
[ePBOMY IIPU3HAKY CPABHEHUSA MCXOOHBIA P TAKXKE CXOMUTCH.
IIpumep 2. ccraenoBaThk HA CXOMUMOCTD PSI
1 1 1
1+ —+—+.. +—+...

2 s e

PEmMEHNE: OOmuil 4ieH OaHHOIO psama a, = % OosbITle O0Iero ujieHa

rapMOHIYECKOTO psna b, = %, KOTOPBIN, KaK M3BECTHO, pacxoguTcs. CrenoBa-
TeIbHO, MAaHHBIA P TaKXKe PaCXOMUTCS.
IIpumep 3. McciaenoBaThk HA CXOMUMOCTD PSI

1 1 1

1
+1-5+2-52+3'53+ +n-5”

+ ...
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PEMEHNE: CpaBHUM DaHHBIA PSAI ¢ OECKOHETHON TeOMEeTPUIECKON ITPOrpec-
cuen

1+ ! + ! + ! + ...+ ! +
Ftmtmt et
Tak kax sTa mporpeccust CXOOUTCS, a ﬁ < 5%, TO TIO TIEPBOMY MPU3HAKY CPaB-

HEeHUS UCXOOHBIN pAOod CXOOUTCA.

2.2. BTopoin npu3Hak cpaBHEHUS

Ecnu psanet (1) u (2) ABASIOTCS CTPOrO MOJOKUTENBHBIMU U [JIsI UJIEHOB PSIIOB
BBITIOJTHSIETCS Y CIIOBUE
. Gn
lim — =k #0,
n—oo n
rme k  xomewnoe (OTIMYHOE OT HyJIs) 4umciio, TO psinbl (1) m (2) mubo oba
cxomaTest, b0 06a PACXOMATCSA, TO €CTh 3TU PSIIbI CXOMSITCS WIN PACXOMATCS
OIIHOBPEMEHHO.
ITpumep 4. UccnenoBaTh cXonuMocTh psifa,

1 1 1
sinl +sin—+sin—+...+sin— +...
2 3 n

PEMEHUE: OO6mmi 4jieH OaHHOTO Psfa G, = sin%. OO6rmuit yjeH pacxoms-

I11er0Csl TAPMOHIYIECKOTO psiaa b, = % [IpumenseMm BTOPO# TpU3HAK CPABHEHUS.
Tak kKak

. a, . sini . 3
lim — = lim =1%#0 (mepBblil 3aMeUATEILHBII TIPEIET),

n—oo n—oo L
n n

TO UCCJIEAYEMBIN Pl PACXOOUTCS.

IIpumep 5. M3BecTHO, UTO YKUCIOBOHN P, OOIINI YjI€H KOTOPOIO a, = #,
cxonuTcs. Joka3aTh CXOMUMOCTD psina ¢ OOITUM WJIeHOM b, = m
PEMEHUE: I[IpumenseM BTOPOU MPU3HAK CPABHEHUS.

1
.a . vl . n(2n+1
hmb—":hm T :11m¥:27é0.
n—oo Oy, n—00 m n—00 n
_ 1
CrnenoBaTenbHO, Pl ¢ OOIIUM YjieHOM b,, = @n 1) CXOMITCL.

ITpumep 6. [okasarh CXOOUMOCTH psima ¢ OOIIMM wWieHoM a, = In(1 + #),

3HAs, UTO PsIO C OOIINM UjIeHOM b,, = % CXOOUTCS.



§2. [ocTaTouHble TPU3HAKU CXOMUMOCTH TOJIOKUTETLHBIX PSIOB 9

PEMEHMUE: IlpumeHseM BTOpOU NpU3HAK CPABHEHUS.

. In(1+ % 1
hma——hm—n( 1”)zlimn21n 1+—= ) =
n—00 bn n—00 o n—00 n2
| 1\" | 1\"
:hmln<1+—2> =In | lim <1+—2> =lne=1=#0
n—oo mn n—oo n

(BTopoit 3ameuaTrenbubiil npener). CremoBaTeIbHO, UCCIEMYEMbIA PSI TaKXKe
CXOMIUTCH.

2.3. IlIpusuak cxomumoctu llamambGepa

Ecnn OJIA pAda C IIOJOXKNWTEJIbHBIMI YJICHaMHI
o

(4) E ap,=a1+ay+ag+...+a,+..., a,>0,
n=1

CYILIECTBYET ITPener
. An+1
lim

q,
n—oo

TO
1) mpu ¢ < 1 psan (4) cxonures,
2) mpu ¢ > 1 wnn ¢ = 400 pan (4) pacxomurces,
3) mpu ¢ = 1 0 CXOOUMOCTHU WIU PACXOAUMOCTH Psifa (4) HUYEro cka3arb
HEJIb3s U B OTOM CIydae HAIIO IPUMEHUTHL APYTO MPU3HAK CXOMUMOCTL.

IIpumep 7. UccnemoBaTh Ha CXOOUMOCTD P
i 1
a.
n=1

PEIIEHUE:
1 1

Ay = —, Qpi] = ———.
n! T+ 1)
[Tpumenum mpusuak [lamambepa.
1 1 , n! , 1

— lim——— = = lim ——— = lim —— =0.
I D)l nl s (nt 1)l amson 1

Tak xak ¢ = 0 < 1, To o nmpu3naxy [lamambepa nccrenyeMblil Pl CXOMUTCS.
ITpumep 8. MccnenoBaThk Ha CXOOUMOCTD PSIIT

ZnnJrl

n=1
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PEmMEHRME: Ilpumennm npusnak IamamoGepa.

57 5n+1
ap = 7\ An4+1 = )
n(n+1) T 1)+ 2)
n 5t 1 5
q:lima+1—l' n(n+1) = lim " = 9.

oo @y neso (ot L)(n+2)5"  amwon+2

Tak xak ¢ = 5 > 1, To mo npu3naky lHamambepa nccremyemMblil psim PACXOOUTCS.
IIpumep 9. ccraenoBaThk HA CXOMUMOCTD P

. 2 33 nn
+§+§+...+H+...
PEmMEHRKE: Ilpumennm npusaak IHamambGepa.
n" (Tl—l- 1)n+1
an = —, OQnt1 = — 7
n! T (1)
iy 1 (n+ 1" ! (n+1)%*n+1)n!
1= 0% an, (n+1)In» nl(n+ 1)n"
1" 1\" 1\"
BTN CCR ) A T ("+ ) ~ lim (1+—> —e.
n—00 nn n—0o0 n n—0oo n

Tak xaxk ¢ = e > 1, To o npusHaky llamambepa nccaenyeMbIil Pl pacXOMUTCS.

2.4. Ilpusuak cxomumoctu Kormm

Ecmm ms psanga ¢ HeOTPUIATEILHBIMI WICHAMNI
(0.
(5) E apb=ay+ay+as+...+a,+..., a, =0,
n=1
CYILIECTBYET IPeIes
lim {/a, = q,
n—oo
TO

1) mpu ¢ < 1 psan (5) cxonures,

2) mpu ¢ > 1 wnn ¢ = 400 pan (5) pacxomurces,

3) mpu ¢ = 1 0 CXOOUMOCTHU WU PACXOAUMOCTH Psifa (5H) HUUEro cKka3arb
HEJIb3s U B 5TOM CIydae HAIO IPUMEHUTEL APYTOI MPU3HAK CXOOUMOCTL.

ITpumep 10. UccrmenoBaTh Ha CXOOUMOCTH PSIIT

=1
Z (Inn)"

n=1
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PEmMEHRME: Ilpumenum npusaak Kormm.

1
Qp = 77—
(Inn)n
1 1
= lim /a, = lim {//— = lim — = 0.

Tak xax ¢ = 0 < 1, To no npu3naky Komm nccmemyeMbIit psim CXOMATCS.
IIpumep 11. UccrnenoBaTh Ha CXOOUMOCTH PSIIT

= /3n+1\"
;(n—5>'

PEmMEHRMUE: Ilpumenum npusHak Kormm.

Tax xak ¢ = 3 > 1, To nmo npusnaxy Ko uccmemyeMbIit psim pacxomuTcs.

2.5. Nurerpanbabii npu3Hak Kommm Maxksopena

Ecnu dyukuus f(x) Ha npomexyTke [1; +00) SBISETCS HEMPEPBIBHOM, TOIOXK I~
TeJIBHOI M HEBO3PACTAIOIIEN, TO YUCIOBOUN PSI

o0
E ap=a;+ay+ag+...+a,+...toe a, = f(n),
n=1

CXONUTCS WIN PACXOOUTCS OMHOBPEMEHHO C MHTEIPAJIOM

7oof(x) dx.

3ameuaHue. B sToMm mHTerpasie B KauecTBe HIKHETO IIpeesia MOKHO OpaTh
mr000€e umeio, 00bIIee UM paBHOe 1.
ITpumep 12. UccrnenoBaTh Ha CXOOUMOCTH PSIIT

L R -
25 10 17 T 14n2 T

PEMEHUE: [IpumennMm mHTETrpadbHBIN Ipu3HaK cxoquMmocTu Komm Maxkito-
pera. Utobbl cocraButh GyHKmo f(), 1ocTaToIHO B (HOpMyIIe OOIIero wieHa

pana 3aMeHnThb 1 Ha x. Taxum obpasom, f(x) = 7 j&mQ. Tax xax yukmus f(x)




12 §2. HocTaTouHble TPU3HAKU CXOMMMOCTH TOJIOKUTETLHBIX PSIOB

Ha TPOMEXYTKe [1;+00) SBISETCS HEMPEPLIBHOW, MOJIOKUTEIBHON U yOBIBAIO-
e, TO MOYKEM BOCIIOJTb30BATHCS MHTETpAIbHBIM ITpu3HakoMm Komm Maxiope-
Ha. PaccMoTpuM cOOTBETCTBYIOIINI HECOOCTBEHHBIN MHTETPAJT

+00

/ dx 1 [ t ]b T
_— = 1m |arc X = —
1L a2  pops Arete i =5
1

s
1 .

N

Tak xkax HecOOCTBEHHBIN MHTErpajl CXOmuTcda, To mo mpu3Haky Komm Maxkito-
peHa CXOOUTCS U MCCIIEMYEMbBIN PSITI.
IIpumep 13. UccraenoBaTh HA CXOOUMOCTD P

- 1
;n(n—FB)'

PEMEHUE: [Ipumenum I/IHTeraJIbHHﬁ npu3HakK cxoguMmocTu Kormm Maxkito-

pena. s mansoro psna f(xr) = (I - Hanee,
+00 b b
dz , dz .1 1 1
———=lim [ ——= lim = - — dx =
r(xr+3) bvotoo) x(r+3) bt 3 r xr+3
1 1 1
b
1 b 1 . X
= gl e+ )= g i o] -
1 b 1 1
li 1 —In-| ==In4 =1nv4.
3m£g[nb+3 HJ 3ind=Invd

Tak xkax HecOOCTBEHHBIN MHTErpajl CXOmMUTCd, TO 1o mpu3Haky Komm Maxkiio-
peHa CXOMUTCS U UCCIIEMYEMBIA PSI.
IIpumep 14. UccrnenoBaTh Ha CXOOUMOCTH PSIIT

= 1
annn'

n=2

PEMEHUE: [Ipumenum I/IHTeraJIbHHﬁ npu3Hak cxoguMmocTu Kormm Maxkito-
pena. s mansoro psna f(xr) = Wcenenyem Ha cXOOUMMOCTH MHTErPAJ

xlna:

400 b
d dl
/ Y~ lim T lim Inlnz), = lim [nlnb—Inln2] = +oo.
rlnxr b—+c) Inz bt b—+00
2 2

Tak xak HecOOCTBEHHBIN MHTETPAJI pacXoouTcs, To o npuzHaky Komm Maxkito-

(0.¢]
1
peHa, ps Zz —— PACXONUTCAL.
n=
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IIpumep 15. UccraenoBaTh cxooguMocTh psaa Hupuxiie
>
n=1 nr

roe p  r000e NeNCTBUTETFHOE IUCTIO.

PEmMEHUE: OO6umit wien psana a, = % Ecmu p < 0, To ot unen psma
a, He OyIeT CTPeMUTLCS K HYIIo mpu n — o00. CraemnoBaTenbHO, He BBIIOIHSIET-
¢l HeOOXOMUMBIN TIPU3HAK CXOOUMOCTH psla, PO B 3TOM ciaydae OyneT pacxo-
muthes. s p > 0 npumenum npu3Hak Ko Maxsopera. s maHHOTO psima

f(z) = 5. PaccMOTPHM OTIENBHO TPH CIIydas.

1) [Iycts p = 1. Torma obuinit wieH pama a, = %, ATOT PsI HA3BIBAETCS

rapMoHumueckuM. meem
+00 b

dx . dx . b :

— = lim [ — = lim [Inz); = lim (Inb—1In1l) = 4o0.

X b—+o0 X b—+o0 b—+o00
1 1

CnemoBaTennbHO, IO WHTErpajgbHOMY mpu3Haky Kommm Maxkiopena rap-

MOHUYECKUN PSII PACXOOUTCS.

2) Iycte p > 1. Torma

—I—ood b J b L1 b
T : T : _ : xz P
—=1lm [ —=lm [z Pdz= lim |——| =
P b—+oo ) TP bo+oo b—+oo | —=p+ 1]
1 1 1
b
1 . 1 1 ) 1 1
=——lm | —| =— lm |——-1| =——.
I —po—too (2P| 1 —pbotoo P p—1
CnemoBaTenbHO, 10 MHTerpajibHOMY Npu3Haky Komm Maxkmopena psim
Hupuxite pu p > 1 cxomuTcs.
3) Ecup < 1, 70 lim bp%l = +00 1 HeCOOCTBEHHBIN NHTETPAJI PACXOOUTCS.

b—400
oo
Taxum obpasom, psan Hupuxiae > # cXoOuTCsa mpu p > 1 U pacxonuTcs mpu
n=1

p< 1
3ameuanue. Crenyorime psSabl YaCTO UCIOIB3YIOT IJIsl CPABHEHUS C IPY-
TuMHI pAaoaMR IIPU UCCIIEOOBaAHUM BOIIPOCA O CXOOUMOCTH.

o0
n q <1 cxomures (g > 0),
n=1 1 { g > 1 pacxomurcs (enr. mpmuep 3 §1),
St p <1 pacxonures,
n;l w { p > 1 cxomurcs (em. mpumep 15).
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IIpumep 16. UccaenoBaTh HA CXOOUMOCTD P

00
712

en’
n=1

PEMEHME: IlocmemoBaTenbHOCTE €” Ipu N — 0O PaACTET OBICTpEe, UeM JIo-

bast CTemeHb 1, MOATOMY It Jiroboro § > 0 cymecrByer Takoe auciao No(s)
(3aBHCsIIee OT S), 4TO miIst EO60r0 1 > Ny($) BBIIOIHEHO HEPABEHCTBO € > n?.
n? 1

2
Orcrona, s 4IeHOB Psfa BBEIIOIHAETCS COOTHOMICHNE = < i = —— NIPHU JIfO-

nsl_g CXOMMJICS, HEOOXOMMMO BBITIOJTHEHNIE

6om n > Ny(s). s Toro aTobet psim » |

n=1
yemoBust s — 2 > 1, To ectb s > 3. Ilomoxum s = 5 m TOIyInM HEPABEHCTBO
n? 1 = n?
2. < =5. Torma, B cuity mepBoro mpusHaKa CPaBHEHIUs, HOIy UM, 9TO Al y | &
n=1

0.}
CXOIIUTCS, TOCKOTIBKY CXONUTCS AL Y 5.
n=1
IIpumep 17. UccraenoBaTh HA CXOOUMOCTD P

i Inn
3/2°
n=1 n

PEMEHUE: Jlorapudmudeckas ¢yHKIuUsS Inz mpu x¥ — 400 pacTeT Me-
neHnee, ueM Jobas crenennas ¢yukius r° (s > 0). Takum obpasom, mis jo-
6oro s > 0 cymectByeT Takoe No(s), uro Inn < n® mpu n > Ny(s). Orcrona

S
MOJTy9aeM HepaBEeHCTBO % < —i5. [omoxum s = %, TOT oA % < ﬁ Psan

(0.9]

> ﬁ CXOOUTCS, TO3TOMY, B CUJIy IIEPBOTIO IPU3HAKA CPABHEHUS, CXOOUTCS 1
n=1

00
Inn
psan Z 0372
n=1

Baﬂa‘II/I OJIsI CAMOCTOATEJIBHOT'O pellIeHM A

Wcnonwb3ys nmpu3Hakm cpaBHEHUS, UCCIIENOBATE Ha CXOMUMOCTD PSII:
o0
n

29) 3

1
30) 1 /n(n+2)

1
1\/(n+2)(n2+1)'
n?+3n+2

1 3nt4nd+2n+1

kX

S
I

31)

1 [M]2

n

M2

32)

n
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K
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hE
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5
S

1
— (In n)ln”
nt + 3n3
In ——.
nt+1

wﬁ—m

1

n arcsin —3-
n

3 1
42) <\/n—|—1—\/n+2)ln3n+1.
MCHOHBSYﬂ npm3uak Hamambepa, ncciaenoBaTh Ha CXOOUMOCTD PsII:
© 2n —1
43) > .

Mg

37)

i
[\]

(%)
oo
N—
3 3
AN ENANEN

Mg
§|r—\/\

M8HM8
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ﬁ
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MCHOJ’IBSYFI IIPpU3HaAK KOIHI/I, uccjaenoBaTb Ha CXOOUMOCTDL PAL:

59) i(rwl)"

2n + 5
5—(—=1)™)"
n=1 n - 4n
0 on+1\"
54 | )
) n;l ( . n—+95 >
00 1 n
55 in —
) nz_:l (sm n)
TL3
56) 3 (cos >
COS — .
n=1 n
Wcnonb3ys nHTErpaabHBIN MIPU3HAK, UCCIENOBATH HA CXOOUMOCTD PSII:

1

K

57)

N
[\}
3
=
[N}
—_

58)

son-lnn-lnlnn’
59) 32 &
n=1 \/ﬁ .

S 1

60) z:: (2n—1)2n"

o0 1
61 _ .
) n;l V3n — 2

HpI/IMeHﬂH Pa3JIMYHBIE IIPU3HAKM CXOOMMOCTH, NCCJIEO0BATL CXOONMMOCTDL 3HAKO-
TIOJIO2KMTEJILHBIX PAOOB:
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00 2 n
106) <1n”—+3> |
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§3. 3HakoriepeMeHHbIE PsObl
3.1. 3uakouepenyrormmecs psanbl. IIpu3unak Jlenbuuiia

Ecnu cpenu umeHOB HaHHOTO psifia UMEIOTCS KaK MOJOKUTEIbHBIE, TaK U OTPU-
HaTeabHbe (IPUYEM U TeX U OPYTuX OGECKOHEYHOE UMCIIO), TO TAaKOH PsI Ha-
3BIBAETCS 3HAKOIIEPEMEHHBIM. 3HAKOIEePEMEHHBIN PSII HA3hIBAETCS 3HAKOUEDEIY-
FOIIAMCSI, €CJIM JII0OBbIe IBa PSIOOM CTOSIIAE YjleHA UMEIOT ITPOTUBOIOIOXKHBIE
3HAKHU. 3HAKOUEPEOVIOIINICS PO MOXKHO 3alINCATh TaK:

(0.]
Z(—l)"_lan —a;—ag+az—ag+...+(=1)""ta, +...
n=1
N TakK:
oo
Z(—l)"anz —a1+azs—az+ag— ...+ (=) "a, + ...,
n=1

rme Bee uncna a, (n =1,2,3,...) I0I0XUTEeIbHHI.
I71s1 3HAKOYEPEMYIOIINXC PAIOB CIPABEIJINB CASMYIOIINI IPU3HAK CXOMIMO-
ctu JlertbHuIA.
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SHAKOIEPEMYIOITUNCS PSIIT
Z(—l)"_lan =a; —ay+a3—ag+ ...+ (—1)"‘1an +..., ay
n=1

CXOOUuTCsdA, €Clin

WV
o

1) a, > apq1 IS Beex n,

2) nll_}Igo a, = 0.
IIpumep 1. [lokazaThb CXOOUMOCTDL Psaa
1—1+1—1+...+(—1)”‘11+..
2 3 4 n

OTOT psad Ha3bIBaeTCs psanoM JlerbHMIA.
PEMIEHWE: [laHHBIN psn yIOOBIIETBOPSET YCIOBUSIM Tpu3Haka JlerOHUIIA.
YneHs! psama 1mo abCoTIOTHON BEIMUYNHE MOHOTOHHO YOBIBAIOT, TaK KaK

1 1 1 : 1
l1>->->->... n Ilima,= lim —=0.

2 3 4 n—00 n—oo N

CrenoBaTenbHO, IO MPU3HAKY JIefOHuIa STOT PsO CXOOUTCS.
3ameuanwme. [[1sg cXOOUMOCTH 3HAKOUEPEMYIOIIETOCs Psima HEIOCTATOYHO,

4TOOBI €ro OOIINI WIeH CTpeMuics K Hy 0. B npu3nake JleiibHUIA CyIIeCTBEH-
HO, YTOOBI abCOITIOTHAS BeIUUNHAa OOIIero 4jeHa psna cTpeMuIach K HYJII0 MO-
HOTOHHO.

IIpumep 2. ccraenoBaTh, CXOOUTCS MWW PACXOMUTCS P
1 1 n 1 1 R 1 1 N
V2-1 V2+1 V3-1 V3+1  Vn—-1 Vn+1

PEMIEHUWE: Psn 3makodepemyrommics, OOIII YjeH TaHHOTO PsAaa CTPEMUT-
CsI K HYJTIO TIPU 12 — 00, HO UJIEHBI Psifia YOBIBAIOT HEMOHOTOHHO (HAPYIIIEHO OITHO
u3 ycinoBuil mpusHaka JleiGuumna).

1 1 1 1
> , A <
V2-1 V2+1 V2+1  V3-1

1 1
MOHOTOHHOCTE HapyInac€TCd IIPpU IIepexoge OT YJICHa NS K 9JICHY Jntio1

I TakK OaJiee.

Uccnenyem cxoogmMoCTh ATOTO psina, MOJb3YSICh OCHOBHBIM OITPENESIEHIEM.
CocTaBuM YACTUYHYIO CYMMY U3 27 €r0 UJIEHOB.

5 "i( 1 1 ) ”Z“ 9 22”:1
om = — — _— —.
k=2 VE—1 Vk+1 kzzk_l k:lk

n—oo

"1
lim Sy, =2 lim ) - =+00,
k=1
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o0
TaK Kak FapMOHHYECKHIT psan » . ¢ pacxonures. Tak xkak lim S, = +00, T0 1m0
k=1 =00

OTPENEeNeHNI0 NaHHBIN PNl PACXOMUTC.

3ameuanue. Eciu 3HaAKOUEPEOYIOIIUICS PsO CXOMUTCS, TO HEOOSI3aTEeIbHO
BBITIOJTHSAETCSI Tpu3HAK JlefbHuIa. 3HAKOUEPEMYIOITUICS PII MOXKET OKa3aTh-
Cs CXOMSIIAMCS, KOTrna abCOI0THAS BEJIUUNHA €T0 ODOIIEero 4jieHa CTPEMUTCS K
HYJII0 HEMOHOTOHHO.

IIpumep 3. UccraenoBaTh, CXOOUTCS MW PACXOMUTCS P

] 1 N 1 1 n 1 n 1 1 N
28 34 43 5t T (2n—1)* (2n)3
PEMEHUE: OOmmid 4ieH TaHHOTO PsAla CTPEMUTCS K HYJIO IPU 1 — 00,
XOTsI 1 HEMOHOTOHHO:

1 1 1 1 1
> ? > g, a ? < E I TakK pJajliee.
Omuako 5TOT psam cxomuTcs (M TPUTOM abCOIIOTHO, CM. MyHKT 3.2), Tak Kak
CXOOUTCAa pﬂ]:[

] 1 1 1 1
+?+§+E+?+...,
Ka Kbl 9JIeH KOTOPOTO He IIPEBOCXOMUT COOTBETCTBYIOIIETO WICHA CXOMAIIICrO-
oo
cst pama y n—13 (cm. mpumep 15 §2).

n=1

3.2. AGcosioTHas U yCJIOBHAasI CXOOMMOCTDL PSIOB

HYCTB OaH psAd ¢ 4iI€eHaMHr IIPOM3BOJILHOI'O 3HAaKa
(1) ai+as+as+...+a,+ ...

CocTaBuM HOBBIN PsMT 13 aOCOMIOTHBIX BEJIUYUH UJICHOB P (1)
(2) lay| + |ao| + |as| + ...+ |an| + - ..

Pan (1) mHasbBaeTcss abCOMIOTHO CXOMAIIMMCSI, €CTIH CXOOUTCS PSI, COCTa-
BJIEHHBIIT 13 aOCOMIOTHBIX BEINTINH €r0 WIEHOB, TO €CTh CXOMUTCS psn (2).

Psan (1) Ha3BIBAETCS YCIOBHO CXOMSIIINMCS, €CIIN OH CXOMUTCS, HO PSII, COCTa-
BJICHHBIIT 13 aBCOTIOTHBIX BEJININH €0 WIEHOB, TO €CTh PSn (2), pacXOmuTCs.

Bameuanme. Ecmou cxonures psin (2), To cxomures u psan (1).

IIpumep 4. [lokazaTk, 9TO psim

1 1 1 1
l— - -+ .+ (D) =4
p g g T T DT

CXOOUTCs yCJIOBHO.
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PEMIEHVE: Ecnum cocTtaBuTh psan m3 abCOTIOTHBIX BEJINYNH YJIEHOB TAHHOTO
psna, TO MOJIYYUM TapMOHUYECKUN PsII, KOTOPBIA pacXomuTcs. VIcXomHbIT psim
cxonuTcst o npusHaky JleiGuuma (cm. mpumep 1). CrenoBarenbHO, TAHHBIT P
CXOIUTCS YCJIOBHO.

IIpumep 5. [loxazaThb, YTO P

] 1 1 1 1
2+22 23+24
CXOIUTCS aDCOJIFOTHO.

PEMEHUE: [{aHHBIT 3HAKOUEPEMYIOIIUICS PSI CXOOUTCS TIO TPU3HAKY JIetto-
HUATIA. [CTTM COCTAaBUTH PNl M3 aOCOTIOTHBIX BEIUYNH €r0 WIEHOB, TO IIOJY-
M OECKOHETHO YOBIBAIOIITYIO T€OMETPUUIECKYIO ITPOTPECCHUI0, KOTOPAS CXOMUTCS.
CremoBaTe/TbHO, MTAHHBIN PSAI CXOOUTCS abCOTIOTHO.

3ameuanne. [lycrs psam (1) ¢ wieHaMu TPOU3BOIBLHOTO 3HAKA CXOMUTCS a0-
comoTHO. Fcnm B aTOM psamy BHIOpATb TOJBKO MOJOXKUTETBHBIE NI TOITBKO OT-
puriaTenbHBIE YIEHBI, TO MOTYYeHHbIE PINbI OyayT oba cxomsimmmucs. Eemm xe
psan (1) cxomuTest yCI0BHO, TO PSIIBI, COCTABIEHHBIE TOIBKO U3 TOJIOKUTETHHBIX
TN TOJIBKO W3 OTPUIATEIBHBIX €r0 YJIeHOB, OyIyT PACXOMSAIITIMUCS PIIaMU.

IIpumep 6. [lokazaTs, 9TO psim

11 1 1 1 1

l—ct+ =zt —-—=+=--
3 2 9 4 27 8
cxXoouTCsT aOCOTIOTHO.
PEMEHUE: IlomoxuTenbHbIE YIEHBI JAHHOTO PsIOa 00Pa3yIOT CXOMSIITYIOCS
TeOMETPUIECKYIO TPOTPECCUTO

il Ly
2748

CyMMa KOTOPOHI paBHAa 2. AHAJOIMYHO, OTPHUIATEIbLHLIE WIEHBI TAHHOIO PIIa
00pa3yioT MPOrPECCUIO

cyMMa KOTOPOHW paBHA —%. CrenoBaTeIbHO, MAHHBIA P CXOMUTCS aOCOITIOTHO

_1_3
U ero CyMMa paBHa 2 — 5 = 3.

o0
3ameuanme. B mambHeiinem yacTo 6ymeT UCHOIB30BATHLCSI P » | G", KO-
n=0
= 1
TOpBIN cxomuTes mpu |q| < 1, mpuuém Y ¢ = T (cm. mpumep 3 §1).

n=0
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Baﬂa‘II/I OJIsI CAMOCTOATEJIBHOT'O pellleHM A

[Tpumenss mpusnak JleitbHMUIIA, TOKA3aTh, YTO DAHHBIN PSII CXOMUTCS:

114) ni_ojl (2_711)_%1 .
x (="t
n=1 <3n + 5)2
=y *

115)

n—1 N+ 20

x (—1)"1
11g) 3o (2D nn

n=2 n

WccnenoBaTh psan Ha abCOMIOTHYIO U YCIOBHYIO CXOMUMMOCTD:

= (-1

119
) n; "

o0 _1 n
120) (="

n=2 lnn

%) (_1)n+1 30

122) 3° (=1)"(n—1)

3
IQD
=
S
+
=

o0 1
123 I L - —
) S
00 In+1\"
124 1)"
S (5)
< (-1)
125
T
126) Z( 1)n+1n106—n
n=1
o0 2n
127 1)+l
P T
S
128 _—
)Elmoonﬂ
x (—1)"1
199) 30 (=D Inn
n=2 n
(e%e] _]_ n
130) 3 ( 3) .

S
I
o
N
=
S
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131) 3 i
= 2n — arctgn
00 _ ]_)2
139) 3~ (_qyrer =D
) 1< - +1

133) §<_1)n+1 arctgn

n2+1
o0 Inn
134 —1)" .
) > (1

N
Il

N
|
—_

84. PYHKIINOHAJIbHBLIE PSObI
4.1. O6sacTb cXOAUMOCTU (PYHKIIMOHAJIIBHOIO psama
[TycTs mana 6eckoHEUHAs MOCIENOBATETHHOCTE (QYHKITIN

up(x), ug(x), ug(x), ..., up(x),. ..,

UMEIONIUX OOIITYyI0 00JIaCTh ONpenesIeHns.
DYyHKIINOHABHBIM PIIOM HA3BIBAETCS COCTABIIEHHOE M3 ATUX (QYHKIINN BBI-
paxkeHUe BUOA

(1) ur(2) + up(x) + us(x) + ..+ un (@) + ..o =Y ug(2).

dyukumonambHbIll pan (1) opu OMHUX 3HAYEHUSX apTyYMEHTa T MOXKET OKa-
3aThCS CXOOAIIMMCS YUCJIOBBIM PSOOM, & IpU OPYIUX 3HAUECHUSIX ApryMEHTa
T PACXOMAIINMCS IUCIOBBIM psinoM. Ecim dyakumonampei psin (1) cxonures
IIPUA & = X, TO TOBOPSAT, YTO PSII CXOOUTCSI B TOUKE Tj.

O6nactbio cxonumocTn psima (1) HA3BIBAETCS COBOKYITHOCTH BCEX 3HAUCHUIT
apryMeHTa T, IPpU KOTOPBIX 3TOT P CXOMUTCS.

ITpumep 1. Oupenenuts 0671aCTh CXOOUMOCTH PSIIA

oo

(2) > 5

n=0

PEMEHUE: [IpoBepum BBITIOTHEHME HEOOXOMUMOTO TPU3HAKA CXOMMMOCTHT

ana. A nmenno, Haingém lim 5"z™. B ciyuae 5|x| > 1 lim 5"2" # 0, sgaqur
Y Y
n—oo n—oo

HEOOXOMUMBIN MPU3HAK He BBLINOJHEH, TOTOMY TIpu || > % pSI PACXOOUTCS.
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[TycTsb Teneps || < % Uccnenyem psm (2) Ha abCOMIOTHYIO CXOOUMOCTD. st
0
5TOrO PACCMOTPUM Psifl 13 abCOMOTHBIX Besmund psina (2): Y 5"|z|". Bocmons-

3yeMcs rmpu3Hakom Ko

lim {/5"|z|" = hm 5|z| = 5|z

n—oo

Ecmu |z| < 3, o 5z| < 1 u psn, cocTaBneHHBII 13 aGCOMIOTHBIX 3HATCHUI

psana (2) cxomures, a 3sHAUAT pain (2) mpu || < § CXOmMTCs aGCOMOTHO.

npu |xr| < £ €XomuTcst abCOIIOTHO,

QU= O =

Nrak, psan (2) {

Ipu || > 5 pPacXOmUTCs.

Takmm 06pasoM, oMy daeM 06IacTh cXommMocTH pana (2): |z] < i
IMpumep 2. OupenenuTs 06JIACTH CXOMUMOCTHU PAIA,

TL

(3) anJrl x # —1.

n=2

PEMEHUE: Uccmemyem psm Ha aOCOMOTHYIO CXOOUMOCTD, TO €CTh UCCIIEMyeM
psn

(4) )L

Y
—~n |+l

Bocmonbizyemcest mpusnakom Ko cxomuMocTu psimia

: 2n 1 2
lim ¢/ — - = :
n—o \l m |x+1"  |z+1]

HOBTOMy
IpH [ +1| < 1, TO ecTh mpu r< -3, r>1 psin (4) cxomures,
mpu = > 1, 10 ecth mpn =3 < <1, x # —1 pan (4) pacxomurcs.

Taxum obpaszom, pu x < —3, & > 1 psn (3) cxomurest aGCOTIOTHO, a IPH
—3 <z <1, z# —1 pan (3) pacxomurcs.
Tenepsb uccriemyeM cxomuMocThb psna (3) Ha TpaHuie o6IacTi CXONUMOCTH,

TO eCcTh B TouKax £ = —3 u « = 1. [lycTte x = —3, Torma psin (3) mepenurercs
0 n
B BUIE Y % [To mpusuaky Jleitbuuma stoT psm cxomures (cum. mpumep 1 §3).

n=2

(0.0]
_ 1
[Iycts x = 1, Torma psin (3) mepenuiiercs B BUme » ) =. Homyunmn rapmonmye-
n=
CKII PsIO, KOTOPBIA PACXOOUTCS.
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npu r < —3,x > 1 cxoourcs abCOITIOTHO,
Nrak, psan (3) ¢ npn r= -3 CXOIMUTCsI YCIOBHO,
npu -3 <z <1 pacxoourcs.

B wrore momyuaem, uto psan (3) cxomures npu & < —3 u upu z > 1.

4.2. CreneHHble psanbl. Pammyc cXommMOCTH CTEIIEHHOTO psioa

Ecnun anenst u, () dyHKunoHapHOTO psina (1) SBIISIOTCS CTemeHHbIMI by HKIIN-
AME apryMEHTa, &, TO PSAI HA3LIBACTCS CTEICHHLIM, TO €CTh CTEIECHHLIM PSIIOM
HA3BEIBACTCA PN BUOA

(5) D an(r —x)" =

n=0

:a0+a1(:z:—:1:0)+a2(x—3:0)2+...+an(x—:1:0)”+...,

rme rg (PUKCHPOBAHHOE YMCIIO, & (g, A1, 42, 3, . .. U3BECTHBIC YICIOBLIE KOI(D-
¢ummenTrl. B wacTHOCTH, ecim xg = 0, TO MOTydaeM CTEIeHHOU P

(0.]
(6) Zanszzn:a0+a1x+a2x2+...+an:€"+...

n=0

BamerumM, uTo creneHHble psabl (5) u (6) Bcerma cxomaTes npu & = xg uian & = 0
COOTBETCTBEHHO. KaXXmbIil cTeneHHOM psif (5) CXOMUTCSI BHYTPU MHTEPBAJIA CXO-
nuvoctu {x @ |z — x| < R}. MuOXecTBO cxonumocTu psina (5) mwim coBmamgaeT
C WHTEPBAJIOM CXOMUMOCTH, WU TOTydaeTCs NoOaBileHMEM K HEMY OIHOW WITH
00enx KOHIIEBBIX TOYEK.

Yucno R Ha3bIBaeTCS pagmyCcoM CXOMUMOCTHU CTEMEeHHOTO psma. Ecmm pamm-
yc cxogumocTu R = (0, TO MHOXECTBO CXOMUMOCTU psfla COCTOUT U3 OIHON
TOUKN ¥ = To. Bemm pammyc cxonuMocTu R = 400, TO MHOXKECTBOM CXOOUMO-
CTU psfia SBIISIETCS BCS UMCIIOBas MpsMas, TO €CTh PSI CXOMUTCS MPHU JTI0OOM
r € (—00;400). Ecnmu paguyc cxomumoctu ecth uucio R > 0, TO MHOXKECTBO
CXOMUMOCTH 5TOTO psfla TpencTasisieT coboit maTepsan (g — R;xo + R), BO3-
MOXKHO, ¢ DOOaBJIEHNEM K HEMY OITHON MJIM O0emX KOHIIEBBIX TOYEK.

Pamnyc cxomumoctu R onpenensercs mo ¢opmyne Komm Amamapa

1 :
(7) == lim {/|a,| (ecau mpemen cyrecTByer).
n—oo
Pamuyc cxonumocTu R MOXeT OBITH BHIYUCIIEH TAKXKe MO (HOpMyIie
. Qn
(8) R = lim |——| (ecium mpemen CyIecTBYyeT).

n—00 | Up+1
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[Ipu R # 0 cxomumocts psma (5) B Toukax © = 29 — R u x = x9 + R
IIPOBEPSIETCS OTHEIBHO. AGCOIIOTHAS CXOMUMOCTD psina (5) Ha OMHOM U3 KOHIIOB
MHTEPBAJIA CXOOUMOCTH BJIEYET aOCOMIOTHYIO CXOOUMOCTH PS/ia W HA OPYTOM
KOHIIE 3TOI0 MHTEPBaJIa.

IIpumep 3. Halitu 06/1aCTh CXOMUMOCTHU CTETIEHHOTO PsIoa

= 3"
D

n=1

n

PEMEHUE: Tak kax a, = 25, To npuMennm dopmyiy (7).

1 a3 1

HJ’I?I IIOJIHOT'O OIIpene/iecHns MHOXKECTBa CXOOUMOCTH HMCCJIIEOYEM IIOBEOCHUE

n n -1 n
9TOI'O psdanda B TOUYKaX T = —% nr= % HYCTB xr = —%, TOT oA 2—2 : (—%) = (n2) s

, TOTOA

L=

0
—1)" y
U psam Yy % cxonuTcs 1o npusHaky Jleibuuma. Temeps mycTh x =
n=1
3" (1\" _ 1 = 1
& - (5) = =5, U Pl y, -5 cxomures (cm. mpumep 15 §2).
n=1
Taxum o6pazoM, MHOXKECTBO CXOOUMOCTH JIAHHOI'O Psoa IPeICcTaBIsgeT coOOomn
orpeox [—1:1]
IIpumep 4. Haiitu 06/1acTh CXOOUMOCTU PsLOa,

2 3 "

9) T b
2 3 n n+1

n+1

PEIIEHUE: Y sToro pana a, = % [Tpumennm dbopmymy (8). Pamuyc cxomu-
MOCTH
Qn,

An+1

1
R = lim ntl_y

n—oo

= lim
n—oo M

CrenoBaTenbHO, psam cxoguTcst abcomoTHO B mHTepBasie (—1;1). Temeps uccre-

IIyeM TIOBeeHNe Psia Ha TPaHUIaxX HalIeHHOTO MHTepBaJia, TO eCTh Tpu & = —1
nnpu xr = 1. Ecim x = —1, To nonmyuaem psn
1 1 1
—14+=-—=4+...+(-1)"—+...

KOTOPBIN cxomuTcst mo npusHaky Jleibuuna. Ecaun x = 1, To u3 (9) momyuaem
FapMOHUYECKUN P, KOTOPBI PACXOOUTCH.
Taxum 06pa3zoM, 06IaCTHIO CXOOUMOCTH JAHHOTO PANA ABIIAETCS IPOMEXKY TOK

[—1;1).
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IIpumep 5. Haiitu 06/1acTh CXOOUMOCTU PsOa,

o0 n

>e
nl’

n=1
PEMEHUE: [lng maHHOTO psama
1 1
nl T e

[Mpumennm dbopmysy (8). Panuyc cxomumocTu

1)!
= limM: lim (n+ 1) = +00.

n—00 n! n—00

R = lim n

n—oo

An+1

Tak xkaxk R = 400, TO UCCAemyeMblil PO CXOOUTCS MPU JTIOOOM 3HAUYEHUN
IIEPEMEHHOU .

4.3. IlericTBUSA CO CTENEHHBLIMU PsOaMuU

BuyTpu obiiiero uaTepBaga CXonUMOCTH | — Tg| < R CTEmeHHBIX PANOB

Z an(x — )", Z bn(z — 20)"
n=0 n=0

CIIPaBENJINBBI PABEHCTBA

a) CJIOKEHHNE CTCIICHHLIX PAO0B

an(z — x0)" + Z bo(z — )" = Z(an + by)(x — )",
n=0 n=0 n=0

6) yMHOXeHUe CTENeHHBIX PSIOB

Z an(x — )" - Z by(x — )" = Z cn(x — x0)",
n=0

n=0 n

.1

rIe ¢, = g apby,_r = agb, + a1b,—1 + ... 4+ ayby,
k=0
B) nuddepeHImpoBaHne CTEIEHHOTO PAIa

/
oo oo
d

Z an(z — 20)"| = dr Zan(iﬁ —x9)" = Z(” + 1ans1(x — )",
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') WHTErPUPOBAHNE CTEIEHHOTO Dsiia

/ [Z an(x — :1:0)”] dx = Z ncr ! (z — 20)"™ +C, tne C  mo6oe uuco.
n=0 n=0
IIpumep 6. N3BecTHO, UTO
6 9 3n
(10) ln(l—:z:3)=—x3—%—%—...—%—...Hp1/1|:1:|<1
u
2 3 n
(11) ln(l—x):—x—%—%—...—%—...HpM\ﬂ:\<1.

Halitu pasnoxenue B CTENEHHON PSAI C IEHTPOM B TOuke Ty = 0 QyHKIUNI
f(z) =1In(1+ z + 2?) na unaTepsane (—1;1).

PEmEHUE: [Ipencrasum dyukuuio f(x) B Bume
3

Low =In(1 —2*) — In(1 — ).

f()=In(l+z+2°) =1In —

CrenoBaTenbHO, UCTIOIB3YsI CBONCTBO CIOXKEHUS OBYX CTENEHHBIX PSIIOB U (HOp-
mynst (10) u (11), momydanm

In(1+z + 2%) =

x2 1 2 1 1 x’
A T D D R Y (I I A <1
T (+3>x 15 (2+6>9J 7 el

IIpumep 7. Pasmoxurs dyukiumio f(r) = arctgr B CTENEHHON DSl C IeH-
Tpom B Touke () Ha wHTepBase (—1;1), ecii u3BeCcTHO pasioxenue GyHKIIN

1
(12) 1+x2:1—x2+x4—x6+...+(—1)"_1x2"_2+..., 2] < 1.

PEMEHUE: Ilockombky

X

¢ / dt
arctgxr =
& 14t

0

TO, UCTOJIb3Ysl pas3iioxkernue (12) i CBONCTBO O TMOUIEHHOM NHTETPUPOBAHIN CTE-
MMEHHBIX PSI0B, MOJIYUUM

X

arctg r = /(1 — At = (D) ) dt =
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IIpumep 8. Pasnoxutb QyHKIIIIO

1
f(x)zm

B CTEIeHHOi psin ¢ meHTpoM B Touke 0 Ha muTepBase (—1;1), eciu u3BecTHO
pasioxenne QyHKINN

—1l4+o+22+22+.. . +2"+ ...

1—2

PEINIEHUE: Bocnomb3lyeMmcst TeM, 94TO

1 1 , 2 3 n /
m:(l—x> =(1l4+z+z*+a2°+...+2"+...) =

— 1422 +32%+ .. +na" .
Tax kax npu guddepeHnnpPOBAHNN THTEPBAJI CXOOUMOCTH CTEIIEHHOIO paaa He
MEHSEeTCsI, TO HalOeHHOe pa3jIOkKeHNe MMeeT MeCTO MPHU T, VIOBIETBOPSIOIINX

yenoBuio —1 < o < 1.
IIpumep 9. Hasitu cymmy psima

14322 4+52* 4+ 720 +... = Z(Qn—l— 2®" mpu |z| < 1.
n=0

PEMEHUE: Ilpwm perrennn 3amad TaKoro TUIMA WCIOIB3YIOT M3BECTHOE Pas3-
JIOXKEeH!e

o0
1

E " = 1, UPu |z| <1 (cm. 3ameganue Ha c. 22),
—x

n=0

KOTOPOE€ MO2KHO IIEpEIInCaTb B BUOEC

1 =
1_xp:pr, lz] <1
n=0

nJjanm B BUOE

e} o0

: LS ) = e el < 1,

1+a20  1— (—aP)

n=0 n=0

a TaKKe UCIOJIb3yIOT CBONCTBA NUPPepeHInpPyeMOCT 1 NHTETPUPYEMOCTHU CTe-
MMEHHBIX PSIOB.



§4. DyHKIMOHAIBHBIE PSIIbI 31

PaccmoTpum psin

o0
(13) Zx2n+1:x+x3—|—x5—l—x7—l—...:x-(1+x2+x4—|—x6—|—...):
n=0

[IponuddepennupyemM >TOT psn

(14) (Z xZ”H) = (z 2”“)/ = Z(Qn +1)2?
n=0 0 n=0

n—=
[TocnenoBarensro yunteBas (14) u (13), momywaem oTBeT

S (on+1) (Z xQ"H) - (1 fgﬂ) _

n=0

Cl—a2®—x(-2z) 142?
(1 — x?)? (1 —a?2)2

npu |z| < 1.

Baﬂa‘II/I OJIsI CAMOCTOATEJIBHOT'O pellIeHM A

Hatitu o61acTh cxomuMocTu QYHKIIMOHAJIBLHOTO PSIa:

00 _]_ n
135) ;()(x?;) .
136) 7;332n+1
137) ;_:1 TTIEE
138) i x(w—l—n))
nozol xnn
X n 1+2z\"
140) n;ln2+1 <113x>
x 1] 1+22\"
141) nz_:l ny/n 41 x >
o n—1 x "
12) 2 (U e (3x—1> '
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o (1) (24 30\"
143)”;1( n39 <3—:Lx> '
o —1)" 1+2\"
w3 o (5
o 1 1—z\"
145) %1n(1n+ ") (1 +x>
146)7;11fxn
147) §2n 3
X cosnx
148) 3 =

g7

149) 3" tg —.
n=0 a”

150) > x”sini, a> 1.
n= an

X Ccosne

151) 3

n=0
© 1 r+5\"
>
m—onlnn \r+3
< 1 [2x+1\"
153 —

20 ()

Haritu MHOX€ECTBO CXOOUMOCTH CTEIeHHOTO psaa:

154) 3 a™.
n=0

155) 3 57",
n=0

156) > (ax

n=0

, a> 1.

152)

)", a #0.

157) Z( +1)%
n=0

158)

—lnn’
o0 TL

159) Z P B
x (x—l)”

160 :
)ngo 2n+1

161) > nla™

n=1
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162)
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NgE

163)

3
)i
S
+
w-

8
3

i
&
_|_
—_
=

164)

—
(@)

=

M8

S
1}
=S

hE

166)

3
Il
=
S
S

3
T
5 3|
=+
(@)

hE

167)

8

—_
o)
(0¢)

~—

S
I
—_
S
—_
S
S

169) > e "a™

n=1

[Tpumenss nowrerHoe nud@ePEeHITTPOBAHIE UM UHTET PUPOBAHIE, HAUTHU CyMMY

pana:
,1'2 ,1'3 ,1'4
170) 2+ =+ Ly
Jo+ oo+t
2 3 4
7)o —— 42 - 4

2 3 4
3 5 7

T T T
172) 24—+ —+—+...
ot ot

T

173) — + =+ — + —
) &+ tetgt
5132 5134 336 338
174) — — — + — — =
)3 5w
$3 $5 $7

175) 2 — =+ — — =
T

176) 1+ 2z + 32 + 423 + . ..
177) 1 — 32% + 52t — 720 + ...
178) 1 — 2z + 32% — 43 + . ..
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85. Pannr Tensiopa. Pa3znmoxenne @yHKIIUY B CTE€IEHHON
pan

5.1. Paner Tennopa

Pan suna
- n e S (20) n (o)
Z_; an(x — )" = Z_; i (x —xo)", a,= —

HasbBaeTCs psanoM Teitmopa dyukuun f(x) B TOUKe o).
3ameuanme. Kaxk yxe roBopuinocsh (cM. §4), CTEmEHHON s

> e
n=0 )

PAIIyCOM CXOOUMOCTH KOTOPOTO SBJISETCS IOJIOKUTEILHOE Ynciao R, B MHTEp-
Baste cxomumoctu (xg — R;xo + R) onpenenser GyHKINIO

S(z) = Z %(m — )",

dyukuun f(z) n S(z) Heobs13aTENBbHO cOBIAMAOT Ha nHTEepBase (x9— R; z9+ R).
ITpumep 1. Boruuncius 3nauenne mpon3BOOHLIX [ (”)(950), HaMCcaTh 3 OTINY-
HBIX OT HyJIs wieHa psna Tettopa dyukuun f(z) B TOUKe .

flx)=2Y", zo=4, n=S3.

PENIEHUE:
f4) = 4,
fl4) = B2;732V%| =2,

f4) = 2. Zf (1n2 — x_%>

[TomyuaeMm OKOHUYATETBEHBIN OTBET:

In2
4+1n2-(:1:—4)—1—111—6-(21n2—1)-(x—4)2+...

5.2. Pa3noxeHune GpyHKIIUU B CTENIEHHOUN P

Bo3mox#uoCcTh ousieHHOTO muddepeHITnPOBaHNS N WHTETPUPOBAHMUS CTETIEHHO-
rO psifia BHYTPU €r0 MHTEpBaja CXOOUMOCTH (CM. MyHKT 4.3), a Takxke OTHOCH-
TeJIbHAsl IIPOCTOTA CTENeHHON (QYHKIUN IeJIal0T CTEIeHHBIE PSIIbl He3aMEeHIMBbI-
MU KaK B TEOPETUYECKUX, TaK U B TPAKTUIECKUX UCCIENOBAHUAX. KcTecTBEHHO
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BO3BHIKAET BOIPOC O PA3JIOKEHUM (PYHKIUU B CTEICHHON DA U MCCICIOBAHNI
0061aCTU €ro CXOOUMOCT.

Bynem roBoputs, uto dyukuus f(x) wa unrepsaie (g — R;xg + R) Moxker
ObITH pa3jloKeHa B CTENEHHOW P, €CJIN CYIHIeCTBYeT CTENeHHON pPsid, CXOMs-
ummiics K f () Ha TOM MHTEpBAJe, TO €CTh

o
f(z) = an(x —x0)", x € (x9g— R;z0+ R).
n=0
B uccrnenoBanugax o pasnokuMoCcT QYHKINNA B CTEIEHHON DA OCHOBHLIMUI
ABJIAIOTCS CJCHYIOIIIE YTBEPKICHN.

1) Ecnu dyskums f(z) MmoxeT 6bITH pasinoxeHa Ha uaTepBase (rg— R;xo+
R) B cTeneHHoil psifm, TO STOT PAM sIBIsieTCs pspoM Teitsopa QyHKIMT
f(z) B TOUKE X)),

2) Hns toro urobel dyHkuus f(z) mpemcTaBiIsiach CTEHEHHBIM DSIIOM B
OKPECTHOCTH TOYKHU T, HEOOXOMMMO, YTOOBI B HEKOTOPOIl OKPECTHOCTIH
51Ol Toukm GyHKIu f() MMeTa IPOM3BONHBIE BCEX MOPSIIKOB.

3) His Toro urober ¢yukims f(x) Moria 6bITH pasioxkena B psan Teito-
pa ma uaTepBasie (rg — R;xo+ R), HEOOXOOUMO U HOCTATOYHO, UTOOBI
ocTaToUHBI 4ieH B ¢opme Jlarpamxa B dopmyse Tewmopa mias 3Tom
bysKIIINT

S (@ + 0(x — )
Bulfs 2, 20) = (n+1)!

CTPpEMMJICA K HYJIIO IIPU 71 — OO Ha YKa3aHHOM MHTEPBAaJIC.

(x—x0)"™, 0<6<1

Cy1IiecTBYIOT pa3jndHble METOMBI PA3JIOKeHUs QYHKIIUU B CTEIEHHOW PSIII.

a) HemocpencrBenHoe pa3ssoxeHue dpyHkuuu B psan Teisopa.
B sTom ciayuae, maxons f(xg), GOpMATIBHO COCTABISIIOT P

Z w('x - x())n’
n=0 ’

HaXoOsT 00/1aCTh CXOOUMOCTH 3TOTO piaOa 1 aHAJIU3UPYIOT, OIS KaKNX 3HaAYUEHUN
HepeMeHHOfI T 13 00JIaCTU CXOOUMOCTH CIIpaBE€OJINBO PaBECHCTBO

f) =3 0 0 gy

ITpumep 2. Pasnoxuts Gyukiuio f(x) = e’ B cTEmEHHON Pl ¢ LIEHTPOM B
Touke xy = 0.
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PEMEHRMWE: Ins BeranciaeHuns Kodd@uIueHTOB psna 1eiyopa, MmociaenoBa-
TesbHO muddepentmpem byukuuio f(z) :

flx)=¢€" f'x)=¢" ..., fO)=¢,. ..
Boranciium 3uavenus camMoit GyHKIUT U €€ TPOU3BONHBIX mpu x = 0.
fO)=e"=1, f0)=€e"=1,..., fMO)=e"=1,...

Cocrasum mist dyukunu f(x) pso Teiopa.

1 1 , 1 4 1
(1) 1+ﬁx+ax +§x +...+Ex + ...
[TockommpKy Ot panmyca CXOOUMOCTH [X 3TOro CTENEeHHOTrO psioa MMeeM
1)!
R = lim w: lim n+ 1= 400,

n—o0 n' n—00

TO P CXOOUTCS IPU JII0O0M .
Boigcanm, nas Kkakux 3HAUEHUN & HAWIEHHOEe PA3IOKEHNe CXOMUTCS K (QYHK-
nuu e’. Tak Kak

n—+1 T
Fr(a) = e,
TO OCTATOUHBLIN 4jieH B hopMme Jlarpam:ka 3ammiineTcs B BUIe

66‘:6 T

Rn T 0) = n—|—1< € n+1
(€200 = Cry® (n+ 1)

s HekoToporo #, 0 < 6 < 1.

11t TPOM3BOIBHOTO (GUKCUPOBAHHOTO T € (—00; +00)

e.CC

lim R,(e",z,0) = lim — =«

n+1
=0
== wso (n+ 1)]

CnenoBatenbho, psan (1) cxonures k¥ GyHkimm e’ npu moboMm & € (—o0; +00).
Takum obpaszom,
2 $3 "

p_1,%
e’ = —f—ﬁ—f—a—f—g—f—...—f—a—f—...,

rge —oo < r < +00.

OrmeTum, 9TOo MeTOom pasioxenus GyHKiuu f(r) B CTENEHHON PSI HETO-
CPEOCTBEHHLIM BBIUNCIIEHHEM €€ IPOM3BOOHLIX [ (”)(:UO), n =1,2,3,... mo3Bo-
JIsieT HaWTH, KaK MPaBUJIO, TOJBKO JIT0O0e KOHEUHOE YUCJIO0 UJIEHOB 3TOT0 psna,
MIOCKOJIbKY HAWTH! OOIIyI0 QopMyiy s f (”)(:UO) ObIBaeT 3aTPYIHUTEIHHO, HE
TOBOPs y2Ke 06 MCCIeOBAHIN CXOOMMOCTH psina K GyHKimn f(x).

6) Ncnonn3oBaHne OCHOBHBIX TAaOJIMYHBIX pa3J'IO}KeHI/II7L
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Iliist pasnoxeHus: KOHKpeTHON GyHKIUK f(2) B CTEIEHHON PSI ¢ IEHTPOM B
Touke ro = 0 MOJB3YIOTCS pa3IoKEHUSIMU OCHOBHBIX (yHKImHI. [locme kaxmoi
(bopMyIBI YKa3aHO MHOXKECTBO CXOOMMOCTHU PsOA.

o0
ef = O%=1+x+§—f+§—f+...+%+..., 2| < oo,
. O_O $2n+1 IB $5 x2n+1
sinzx = ZO(—l)"m:x——!—l——!—...—I—(—l)"m-i—...,
|| < oo,
cosx = i(—l)" L (D) |z] < oo
2 ! o T T el T )
S I2n+1 IB IE) 2n+1
she = Zo(zn+1)!:$+§+_!+- At 7l < oo
che = EO<§72;;!:1+$—?+$—?+---+%+---’ 2| < o0,
n—=
o0
In(1+42z) = zl(—l)n—l%:x—§+§—...+(—1)n—1%+...,
-1 <z <1,
In(l—2z) = Z%:—( + % + "t +%+...>, —-1<z <1,
:oo
1+z)"™ = 1+ > =& ) i) pn — 1 4 ma + (m mim=1) 2y
m(?n_—l)(m 2) m(m—1)(m—2)...(m—n-+1)

A
meR, |z| <1

n!

[TpuBeméM HEKOTOPBIE YaCTHBIE CITyYal TOCIETHEN (hOPMYITHI.

I | S M I

ﬁ = l4+ao+22+23+.. . +2"+ ..., x| <1,

= = 1——x—|——x — +(_1) o)l s ‘$‘<1,
—1)n

\/11—13 = 1+3 I-i— xg_’_ +%(xn+)'--a x| <1,

2n—1)! 1

I+ 1—|—?x—2—i4x +...+((2—1)1;'(QZ+2)!!xn+ +.o f2l <1,
n—1): n

1—2 = 1—§x—ﬂx2— _m +1_"'7 |,T|<].

Hanomunm, 9T0 (haxTopuas HaTyPaIbHOTO YUCIIA 7 ONPENessseTcs GOpMyIIoil
nl=n-n—1)-n—-2)-...-3-2-1,

Hampumep, 7' =7-6-5-4-3-2-1.
IBottHOI (haxTOpUAIT YUCIA 1 OMPEIEIIeTCs CASMYIOINTIM 00pa3oM

nl=n-n—2)-(n—4) ...,
mampumep, 7=7-5-3-1,10!'=10-8-6-4-2.
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B wacTHOCTH,

Cn—1)'=2n—-1)-(2n—3)-...-7-5-3-1,
@n)ll = (2n) - (2n—2)-...-8-6-4-2.

_9u3 y
1=22" 5 cTemenHOI P ¢ HEHTPOM

ITpumep 3. Paznoxurs dyukmuio f(x) = e
B Touke xy = 0.
3 3
PEMEHUE: [lockomeky el 2" = e-e7 2", 10, momaras —22° = y U HCHOIL3Y

TabIMIHOE pas3iioxkeHne M GyHKIuU €Y, uMeeM s

1-22° 23 y° y"
e =7 =e-e =¢€- l+y+5+. 5+ )=
n!

2!
—213)? —2x3)"
:e-<1+(—2x3)+u+...+u+...>:
2! n!
2% 2"
=e— 2ex’ + TR +...+(-1) v +...

Tak Kax pasznoxenue B pan GYHKIUEI €/ mMeeT MeCTO IJIA BCEX Y, TO U Pas-
JIOKEHUE B DI MaHHON (HYHKINU CIPABEIJINBO IJI BCEX || < 00.
_ 1 o
[Tpumep 4. Pasnoxuts dynximio f(r) = {2 B CTENEHHOR DI C IEHTPOM
B Touke xy = 0.

PEmEHUE: Iomaras 42> = y m ucHomb3ys TabIMYHOE PA3JIOKEHUE IS
pysK1INN Fly, nMeeM P
1

=1 -4+ (429 — (4o®)* + ...+ (-D)"42®)" + ... =

=1—42® + 162" — 642° + ... + (—1)"4"2*" + . ..

14 422

DTOT psAm MpencTaBiisieT UCXOMHYI0 MYHKIIMIO [JIs & TakuX, 94To |y| < 1, To ecThb
|42%| < 1, m 3HAYWUT OIS T W3 TPOMEXKYTKA —% <zr< %

B) Ucnonb3oBaHue CII0XKEHUsI ¥ BHIYNTAHUS PSIOB.

B HEKOTOpBIX ciydasx pasioxeHne GYHKIME B CTEIICHHON P MOXKHO IIOJIY-
YUThH, CyMMUPYS TabJIMYHBIE WK PaHee HANICHHBIE PA3JIOXKECHIS.

ITpumep 5. Pasnoxuts dpyskumio f(x) = m B CTEIEHHOI PSI C IeH-
TpoM B Touke xy = 0.

PEIEHUE:

f(x):;:1< 1 1 >: 1 1 1 1

2—2r—3 4\x—-3 z+1 _E'1—§_1'1+x'
[IpuMeHsis U3BeCTHBIC PA3IOKeHNU I8 (hyHKIIIIT Fly u 1T1y, nMeeM
—1+5+(5) et (5) o f5]<
1_§— 3 3 3 |3
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n

1
=1l—a+2®— . +(=D""+..., |z|<1,
1+

CJICOOBATEJIBHO IIOJIyYdaeM

(2) f(a:):—%<1+§+(§>2+...+(§>n+..>—

——(l—z+2®*—. . F(=D)"2"+..)=

1+2 7 2+ N <_1)n—|—1 1 1 n n+
=——+=-Tr— —= — =\ 3 T
3 9 27 1 12 \3

[TockonbKy TEPBBIA PO CXOMUTCS K (PYyHKITUN 1_1£
3
1

dymxmum - mpu || < 1, To pan (2) mpencrapiseT byHKIIIO
lz] < 1.

IMpumep 6. Pasnoxuts B cTenennoit pan dyaxmmio f(r) = In(1+ x + 2?) B
Touke xy = 0.

PEMEHUE: IlpencraBuM maHHYIO QYHKIIAIO B BUIE

npu |z| < 3, a BTOpoii K

1
2—22—-3 11pn

1+ a3
In(1— =1 =In(1 +2%) — In(1 + 2).
n(l —az+ a7 N3 n(l+z°) —In(1 + x)

Teneps pasnoxum B cTeneHHol psn Kaxmyio u3 byskmit In(1+23) u In(1+ ).
In(1+2%) = 2 -2+ 2 — 4 (=) 2P <1, Jo] < 1,
In(l+z) = o—-Z+2 — 4 (=) 4 . |z[ <1

CrnemoBaTebHO,

In(l -z +2%) =
z? 1 ot 2P 1 1 z’
—r— (14 )P (2 2 )l — <1
T 2+(+3>x TR <2+6> + = , |7

Ilnist pasnoxenus GyHkiwuy f(x) B CTENEHHON PS¢ HIEHTPOM B TOUKe T 7# 0
YaCTO MPUMEHSIETCsI CIEMYIOIINI METO/: BBOMUTCS HOBAsl TIEPEMeHHast ¢ = T — g
u uieTcst pasnoxenne dyakuun f*(t) = f(t+x¢) B CTENEHHON PSI TO CTEIEHIM
t (¢ merrpoMm B TOUuKe ty = 0)

o0
1) =) ant", |t| <R,
n=0
OTKY[Ia TIOJTydaeM, UTO

f(z) = Z%(SU —x9)", |r—x0| < R.
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IIpumep 7. Pasnoxurs pyukimo f(r) = % B CTEIEHHON PSI C IEHTPOM B

TOUKE To = —J3.
PEmMEHUE: O6o3mauum t = x 4+ 3, Torna x =t — 3, ¢jeOOBATEILHO

f@) =)= g =5 —

t 1
[onmaraem § = y 1, UCHOJB3Y st TAOIUIHOE PA3IIOKEHUE I (DYHKIIN Ty AMeeM

pan

1 t ()’ t\"
W=—(1+=-+ (= e
fi() 3<+3+<3>+ +<3> + >
t
ly| < 1, |§|<1, -3 <t<3.

Bosspamiasces Kk mepeMeHHOR &, TTOITyIaeM

1 (x+3) (x+3)2 (x4 3)"
T 3 32 33 3n+l Y
—3<zr+3<3, —-6<2x<0.

r) ITousleHHOE MHTErpUpOBaHUE PSOOB.
[Iycts dyukuus f(z) npencraBisercs B BUIe

X

ﬂw=fuw+/www

Zo

Ioe pa3J/I02KEHIE
00

p(t) = an(t — )"
n=0
BHYTpH HHTepBasa |t — zy| < R usBectro. Torma cnpaBemimBo paBeHCTBO

n—i—l

an(x —x
f(x) = f(xo +Z n+f , |z —x0] <R.

IIpumep 8. Pa3noxutb QyHKIIIIO

T

In(1+¢)
s = [ o= {120
0

B CTEIEHHON PSI ¢ IEHTPOM B Touke xo = 0 Ha mHTepBase |r| < 1.
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PEMEHUE: Paznaras ¢GyHKIIIIO M B CTENEHHOU PSII C IEHTPOM B TOYKE

to = 0 u mHTErpUpPys MOUIEHHO TOJTYUEHHBIN PSIIT, TMEEM

X

f(x)/ln(lﬂ)dt/xl<t—t2+...+(—1)"1ﬂ+...> dt =
0

t t 2 n
0

X

t tn_l
:/(1—§+...+(—1)"‘1—+...> dt, —1<t<1, t#0.

n

CrenoBaTelbHO,

R no1T"

D10 pasnoxenue BepHo u B Touke = 0, TO ecTb myis Beex |z| < 1, cM. Takxke
npumep 7 §4.

n) Iounennoe nuddepeHIMpPOBAHNE PSOOB.

[IycTes HANO HATITH pa3/oXkeHre HEKOTOPOU (DYHKIINY B CTEEHHON psn. Fcan
yoacTes Haitu takyio yskmmio g(x), uro f(x) = ¢'(x), To, pasnoxus GyHK-
o ¢(x) B cTemeHHON psn u nponuddepeHIrpPOBAB €ro MOYIEHHO, MOJLY M
pasioxkenue B psan yukmun f(x). [Ipu sToM momydeHHOe pasiokeHre BEPHO
Ha TOM K€ MHTEepBajie, IIe COOTBETCTBYIOIIEE PA3JIOKEHIe BEPHO I (yHKIIII

9(x).
ITpumep 9. Paznoxurs dyukiuo f(z) = ﬁ B CTEIEHHO P C IIEHTPOM
B Touke xy = 0. /
PEMEHUE: Ilockombky ﬁ = — (H%) , TO IMeeM
1 Ly l-—z+a® =2+ +(-1)"a"+..)
S =—(1l—z+2"—2°+...+(=D)"2"+..) =
(14 )2 1+

=1-20+32>— ...+ (=) tna" ...

Taxk xax mpu nuddepeHITIPOBAHNT WHTEPBA CXOMUMOCTHU CTEMEHHOTO Psa He
MEHSEeTCs, TO Hall[IeHHOe pa3jioxkeHne nmMeeT MecTo pu —1 < x < 1, cM. Takxe
npuMepsl 8 u 9 §4.

Baﬂa‘II/I OJIsI CAMOCTOATEJIBHOI'O pellleHM A

HamucaTs pasnoxenne GYHKIINN B CTENEHHON PS C TIEHTPOM B Touke xo = 0 u

H&ﬁTH MHO2KECTBO CXOOMMOCTHI HOqueHHOFO pfma:
el —e *
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2
‘”, a>0 a7é1.

x

180

181
182
183
184

chz =

=

199

)
)
)
201)
202)
203)
)
)
)
)
)

=

x —5x-|—4)
22 —10x +9).

204 E
(6 +z — 2?).
(
(

205

B B B

206 1— x4+ 2?).
207) In(1 + 2 + 22).
208) V1 + x2.

p—dp—dp—dp—db—lp—d.—l.—l.—l.—l
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V9 + 22

T arcsin .

arcsin 3zx.

217) In (32 + V1 + 922) .

int
218) % dt.

0
T

tgt
219) / arctg dt.

0
xt
1
220)/et dt.
0

Hammucatpe pa3znoxenne GyHKIINT B CTETIEHHON Pl C IIEHTPOM B TOUKE T I HANTH
MHOXKECTBO CXOOUMOCTU TIOJIYYEHHOT'O PsIa:

221) 2% —x, 19 = —1.
e’, xog= —2.

)
)
)
) X
)
)

0= —4.
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§6. IIpuiiokeHus cTEeHHbLIX PSII0B
6.1. IlpustoxeHus psaaoB K NPUOINKEHHBIM BbBIYMCIJICHUSIM

PasnoxeHust OCHOBHBIX 5JIEMEHTAPHBIX (DYHKITNI B CTENEHHON P (CM. §5) MOXK-
HO HCIIOJIb30BATh MJIs TPUOINKEHHOTO BBIYNCIEHUS 3HAUEHUN ATUX (QYHKIINI.

[Iycts mamo maittu f(z) mus Gyukimum f(x), KOTOpas pacKIadbIBAeTCS B
CTENEHHOU P

o0

(1) fl@)=> ana", |z| <R, z€(—R;R).

n=0
Torna
f(z0) = ag + a1wo + asxy + ...+ apwh + ...
Bamenss 3Hadenue f(rg) CyMMOI 1 WIEHOB DTOTO Psiia

2 -1
Sy = ag + a1xo + agxy + ... + ap_17y

oty 9aeM IpubImKEHHOe 3HaueHue f(z(), Ipu 9TOM OmmbKa paBHA
(2) 70 (2)] = |anzg + anpag™ + ...

B cuny cxommmocTu psma (1) B Touke ¥ = xg, IPU JOCTATOIHO GOJIBIIOM 7
5Ta omubka CTAHET CKOJIb YIOMHO Majoil u S, maér suauenue f(z() ¢ 0600t
HANepEN 3a0aHHOl TOUHOCTBIO. s Berunciienust f(zg) ¢ 3aIaHHON TOYHOCTHIO
HAIO yMEeTh IIPOU3BOIUTD OIIEHKY OCTaTKa (2), 4TO mo3BosseT 6paTh Tpebyemoe
YKCJIO YJIEHOB B S),.

Ornerka ocTaTka psima 0COOEHHO POCTa, €CIN P YIOBIETBOPSET IPU3HAKY
Jletibruna (cm. myskT 3.1). B sTOM cityuae ocTaTOK nMeeT 3HAK CBOETO IIEPBOTO
YIeHa U 0 abCOJTIOTHON BEJTMYIHE MEHbIIIE €ro.

B cnyuae mpousBosbHOTO psima abCOMIOTHAS BEIUYWHA T, HE MPEBOCXOMNT
CYMMBI aOCOTIOTHBIX BEJIMYWH YJIEHOB, BXOMSIINX B 7. IS yXKe MOIydeHHOTO
TIOJTOXKUTEILHOTO PSIIa CTAPAIOTCS HANTH JIETKO CYMMUPYEMBIT PSIIT U3 TTOI0K -
TEeIbHBIX YJIEHOB, YIEHBI KOTOPOro OB ObI HEe MEHBIIEe abCOTIOTHBIX BeJINYNH
UJIEHOB OCTAaTKAa, U OIEHNBAIOT OCTATOK CYMMON 5TOTO Psa.

IIpumep 1. Berumemuts ¢ TouHoCcTHIO M0 10~* 3HAUenMe cos 18°.

PEIIEHUE:

180 T x (_1)n 7.(.271
COS = COS — = . .
0= 2 (2n)! 1020
n=0
Tak Kax 5TOT psif yOOBIETBOPSET NMpU3HAKY JIelOHmIa, TO €ro OCTATOK T, He

MIPEBBITIAET O abCOTIOTHOW BEJIMYNHE MEPBOTO M3 WIEHOB B 7,. Halmém n u3
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YCITIOBUS
4 7.(.211 .
‘Tn‘ < 10 , TO €eCTb W < 107°.
[Tpu n = 1 nmeem
2 2 32
= > > 1074
21102 200~ 200
[Mpu n =2
d B 1 2 104
4-100 100 2-3-4 ‘
[Ipun =3
70 1 70 1 70 1 T w o

_ . _ . — 107
6!-106 104 6!-102 10% 26.32.53 104 2¢ 62 53

CremoBaTeTbHO MJIS Oy YeHUs 38 aHHON TOYHOCTH JOCTATOYHO B3SITh TPHU UJjIe-
Ha pasjioxkeHus. Vmeem

71.2 71.4

2! - 102 +4!-1O4

IIpumep 2. Beramenuts ¢ TouHOCTHIO 10 10~* 3magenne v/630.
PEMEHUE:

/630 = /625 + 5 = v/625(1 + 0,008) = 5v/1 + 0,008 = 5(1 + 0, 008)1.

Ucnomnesyem pasznoxkenne B psin yukiun (14 2)™. [omaras x = 0,008 u m = %,
HOJIYyYMM CJIEAYIOLIEE PA3JI0KEHIe

cos18° =1 — ~ 0,951.

1 3 3.7
1+=-0.008— ——(0,008)2+ ——(0.008)%— ... =
+4 ’ 16-2!(’ )+64-3!(’ )

= 1+ 0,002 — 0,000006 + 0, 000000028 — . ..

(1+0,008)%

OToT psan ynosieTBopseT npusnaky Jlertbauma. [losTomy ero ocraTox He mpe-
BOCXOMUT TIO abCOTFOTHON BEUYWHE TIEPBOTO U3 WIEHOB, BXOMSIINX B OCTATOK.
B caygae n = 3 |r3| <5-6-107%=3-107° < 10~*. Cnenoatenbno, MOCTATOYHO
B34Th IBa WIEHA Psa

/630 = 5¢/1+ 0,008 = 5(1 + 0,002) = 5, 01.

ITpumep 3. BrruncauTs ¢ TouHocThio 0o 1073 uHTerpas

%
/ dx
/ V1422
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PEUIEHUE:

i d.I 7 1
- = 1—|—x2 T3 dx.
O/BT”JZ O/< )

Pasnoxum monbriaTerpanbayo dyskmmo Buma (1 4+ x)™ B cremennon psnm (B

IaHHOM CIIydae m = —%) W 3aMeHIM T Ha T2,
1 2 14
1+22) 5 =1— 2224 2% — —20 4
( ) 3 9 31

Tax Kax OTpPe30K WHTErPUPOBAHUS [O; %} NPUHAIICKUT 00JaCTU CXOOUMOCTHI

oIy 4eHHOTO psima (—1;1), ToO MOXHO MHTErpupoOBaTH MOUWIEHHO B YKA3AHHBIX
npenenax

N[=
I—=

2
dx 1 2 14
" 1— -+ 22— —254+ .. ) de =
/3*1%—332 < Sx +9x 81x—|— ) x
0 0

3 N 205 1427 N n n
9 45 567 0 2 72 720 36288
B mosyueHHOM 3HAKOUYEPENYIOIIEMCS Psfie YEeTBEPTHIN U/IEH MO abCOTIOTHOMY

suagennto Menbiie 0, 001. CrnemoBaTenbHo, TpebyeMass TOYHOCTL OymeT obecrre-
YeHa, €CIT YUNTHIBATh TOJIBKO MEPBBIE TPU UJIEHA Psia.

(SIS

1 1 1 7

1
[(de 1 11 39
/@Tiﬁwz 270 80 '
0
Tak xax mepBbIT U3 OTOPOIIIEHHBIX UJIEHOB MMeeT 3HAK MUHYC, TO TOIYYEHHOE
npuOIMKEHHOE 3HaUYeHne OymeT ¢ m30BITKOM. [IoaTOMY OTBET ¢ TOYHOCTBHIO IO
0,001 paBen 0, 487.
ITpumep 4. Beruncmnts 38auenue ln 2 ¢ TousocTsio mo 1072,
PEMEHUE: Ilonb3ysch pa3moxeHnsIMI

In(l+az) = z—-2+2 — 4 (=) 4. —1<z<l,
In(l—z) = —x—x—;—%?’—...—%—..., -1<z<1
TIOJIY UMM, ITO
1+
1 = In(1 —In(1—2) =
no— n(l+zx)—In(1—2)
2 2 2
=24 -t St . ——* L |2 < 1

3 5) 2m + 1
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[lonaras x = %, MeeM

1+14 1 1 1 1
ln1 i’:ln2=2-<—+ 7+...>.

3 44-3+35-5+37-

3
3amaHHyI0 TOYHOCTH O0ECTIEUNBAIOT YeThIPe WIEHA STOTO POa, MOCKOIBKY

9 L, 1 2 I SR S <
b 39.9 ' 3l1.1] 39.9 32.11 ' 34.13

92 1 1 92 1
< 1+ =+—=—+...) = : <1074
39.9 <+32+34+ ) 3.9 1-1

[TosTomy

2 1 1 1

In2~-(14—4+-—4+—-=] ~0,6931.
3 ( 27 405 5103)

3aMeTuM, UTO MOMBITKA BBEIUYUCIUTE In 2 myTéMm moncTtanHoBku x = 1 B psan Ten-

nopa st dyukuuu In(1 + ) npuBenéT K OU€Hb TPOMO3IKIM BHIYMCIIEHUSIM, TaK

KaK JIJIs HYKHOU TouHOCTHU npunetcs B3sATh 1000 uneHoB psma.

6.2. IlpumeHnenne psamoB nJss peirieHus nuddepeHInaATIBHLIX YpaBHe-
HUU

[IycTs Tpebyercs pemmTh 0OLIKHOBEHHOE muddepeHnuaabHoe YpaBHEHE ep-
Boro mopsaka Yy = f(x,y) npn 3amaHHBIX HAYAIBHBIX YCJIOBUAX Y = %o MPH
xr = xg, TO ecTb Y(xg) = yo. lIpenmomokum, aro y(x) ABIIETCS PEIIEHIEM IaH-
HOTO ypaBHEHUs TIPU YKA3aHHOM ycjoBuu. Pernienue ypasaenus y(x) uiiem B
Bume psana Teiyiopa B OKPECTHOCTH TOYKH T = I.

/

3) yl@) = yleo) + L0 (@ ) + L0 2y
y///(xo)
3!

CpobGomublil wieH pasioxeHus (3), To ecTb Y(T(), U3BECTEH W3 HAYAIIBHO-
ro ycioBus. 3Hauenue y'(rg) MOXKHO MOIYUUTH, €CIIU TOACTABUTH HAYAIBHOE
ycioBue B nubdepeHnuaibHoe ypasaerune. 3Haderue y” (xg) MOXKHO TOIYyUUTh,
ecnu niponuddepeHIpoBaTh 06e yacTu nuddepeHnnajIbHOr0 YpaBHEHNs, a 3a-
TeM TIONCTABUTH yKe u3BecTHbIe 3Havenus y(xg) u y'(zg) npu x = xy. [locTymas
AHAJIOTMYHO, TO €CTh IMOCIENOBATENbLHO muddepeHnupys 00e JacTu 3aIaHHO-
ro muddepeHnmanbLHOr0 YPaBHEHN 10 IEPEMEHHON X, MOXKHO MTOCIEI0BATETHLHO
HaxonuTh 3HaueHus y'" (xo), y"" (z¢) u Tax mamee.

T
+ (x—20)® + ...+ —L(z— )" + ...
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ITpumep 5. Haittu wactaoe pemrerne y(z) nudbepeHINATBHOTO YPABHEHUS
Yy = 2xy — x cos x, COOTBETCTBYIOIIee HadabHOMY yesoBuio y(0) = 1.

PEmEHUE: Tak kak mo ycmosuio xg = 0, TO HCKOMOe YacTHOe perterue y(x)
MOXKHO 3aIICATh TaK

() o) = y(0) + L0 4 L2y VL

Cpobomusrit wrer y(0) = 1 mo ycosuto. 3Hadenue y'(0) HAXODUM, TOLCTABIIS
B 3aJaHHOE YDABHEHIE HAUAJILHBIE YCIIOBUS:

y'(0)=2-0-1—0-cos0=0.

1
0
y—<):z:3+...

[TocnemoBaTenbuo muddepeHnupys nanHoe nuddepeHInaIbHOe YpaBHEHIE, Ha-
xommMm 4 (x),y"(z),y"" () m Tak mamee, a 3aTeM BBLIYMUCIISIEM 3HAYUCHUS POU3-
BOMHBIX Tipu = = 0 :

y'(xr) = 2y+2xy — cosx + rsinz, y"(0) =1,
y"(x) = 2y +2y + 2zy" +sinx +sinx + xcosx =
= 4y + 2xy" + 2sinz + x cos x, y"'(0) =0,

y"V(z) = ' +2y" +2xy" +2cosx 4+ cosx —xsinx, y'v(0)=29.

[ToncraBuB HaiieHHBIe 3HAUEHMS TPOU3BOMHBIX pu & = 0 B psan (4), momydum
IepBLIE WICHBI PA3JIOKEHUS B CTEIEHHON sl MCKOMOIO YaCTHOTO PEIIeHNs
y(:c)=1+%x+%x2+%x3+%x4+...:1+%x2+gx4+...

IIpumep 6. HaliTu nmepBble Tpu 4jieHa Pa3jIoKEHUs B CTEIEHHON PsI dacT-
HOrO perterns y(z) muddepernuanbaoro ypasaenus y” = zy —y+ e, coorser-
cTByomiee HauaabHbM yenosusaM y(0) = 1,4/(0) = 0.

PEMEHME: [IpenmomoxkuM, 9T0 UCKOMOE YacTHOE pellieHne nmeeT Bum (4).
W3 maganpabix yenosuit yxe uzsectHsl y(0) u 3/ (0). [loncraBus sTu 3HaueHus B
samanHoe ypasuenue, BorauciuM i’ (0).

y'(0)=0-0—-1+e"=0.
[TocnemoBaTenbuo mMuddepeHIUPY TaHHOE ypaBHEHNE, OyneM mMeThb
y'(z) =y +ay’ —y' +e" =ay’ +e,
y" (@) =y +ay” + €.
Tenepb BeIYUCANM 3HAYEHUS MPOU3BOMHBLIX TTpu & = ().

y"(0)=1, ¢"(0)=1.

i

CrenoBaTebHO,

_ 0 0o 13 14 _ L, 1 4
y(x)—l—l—ﬁx—l—ix —|—§x —|—Ix —l—...—l—l—gx —l—ﬂx + ...
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€CTb NCKOMO€ 9aCTHOEC PEIICHUE.

38.,[[8_‘11/1 OJIsI CAMOCTOSATEJIBHOI'O pellleHM s

Buruncnuts ¢ TouHoCTBIO 1o 1073:
232) v/10.

233) /e.
234) v/30.
235) sin 18°.
236) arcsm%

1/2

237) / Sl )

X

238) [ e " du.

2

6

239) [ x°sinzdx.

1
240) | arctg — d.
T

M\w o\g O\H o

1/2

241) / JTerdz.

BobramemuTs ¢ TouarocThio o 1074

242) In33.

243) In6.

244) BorameauTs 3Hauenme /2 ¢ TouHocThIO M0 107°, mexoms m3 ero mpern-
CTaBJICHNUS B BUIE

0,04
2=1,44/1
a) V2 ’/+196

6)\/5:1,4(1—5—10>_ :

1
119\ 2
9—1,41(1-_
B) V2=1, ( 2000)

N[
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7 CPABHUTH OOBEM MTPOBENEHHBIX BHIYUCIEHIN B KAXKIOM CIIyUae.
245)* Jloka3aTh, YTO NP MPUOIIMKEHHOM BEIUNCICHNN 3HAUYCHUS BHIPAYKEHUST

b
Va2 +b, b > 0 no dopmyne va2+b=a (1 - ﬁ) ommnbKa He IIPEBOCXOMUT
a
b2

GUCTIA .
8a )
246)* okasaTh, YTO TPy TPUOIMKEHHOM BBIUNCICHUN 3HAUEHUS BHIPAKEHUST

b

Va3 + b, ab > 0 o dopmyne vVa® +b = a (1 + F) OHIOKa He MPEBOCXOIUT
a

b2

qucIa —.
9a® )
247)* OnennTh OMMOKY MPU TPUOJIIKEHHOM BEIYUCICHIE 3HAYEHUS BHIPAKe-

Hus va® +b, a >0, b >0 no popmyne va*+b=a+

nan—l ’

00
HaiiTu n nepBBLIX WIEHOB Pa3JIOKEHUs B CTEIIEHHON P an(x —x0)" penrenns
0
n=0
nuddepeHInaIbHOIO YpaBHEHNS C 3a0aHHBIMU HAYAJIbHBIMU yCIOBUSIMU:

248) y =y* —x, x10=0, y(0)=1, n=>5.
Yy =2 -y, x=0, y0)=1, n=>5.
1
25y =x+-—, x=0, y(0)=1, n=4.
Y
252) y =2x+cosy, zp=0, y(0)=0, n=4.
253) 2y — (z+y)y—e" =0, x0=0, y(0)=2, n=4.

HaviTn wacTHOE pernenne muddepeHInaIbHOTO ypaBHEHNS B OKPECTHOCTU TOUKI
x = 0 B BuMe CTENEHHOTO psilia ¢ IIEHTPOM B HYJIE:

254) 2" +y' + 2y =0, y(0)=1, ¢(0)=0.
255) xy" +y —xy=0, y(0)=1, ¢ (0)=0.
256) vy —xy —y =0, y(0)=0, ¢'(0)=1.
257) 22" + oy + 2%y =0, y(0)=1, ' (0)=0.
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87. Panwr ®ypbe

Panom ®ypre dyukunu f(z) wa uarepsane (—I;1) Ha3bIBAETCS P BUIA

(1) + Z <an cos =L 4 b, sin %ﬂ) :

roe
(2) a, = /f cos@dx (n=0,1,2,3,...),
(3) b, — /f sin@dx (n=1,2,3,...).

3Hak ~ o3HauaeT, 4TO QyHKIUK f(T) CTABUTCS B COOTBETCTBUE TPUTOHOMETDII-
YeCKUU P II0 JaHHOU (hopMyJie.

B cnyuae, xorma [ = m, To ectb f(x) 3amana Ha wmHTepBaje (—m;T), PSII
dypbe dyukmuu f(x) 3aMUCHIBACTCS B BUIE

agp - .
(4) f(z) ~ 5 T nE:1 (a, cosnz + b, sinnzx) ,
rie
1
(5) a, = —/f(w)cosnxdx, (n=0,1,2,3,...),
T
B
(6) b, = —/f(x)smnxdx, (n=1,2,3,...).
T

B wactaocTH, eciu dyukims f(z) wétHas na (—[;1), To Bce KO3hDGUIUEHTHI
b, paBHBI HyIIO, Tak KakK B (hopmyiie (3) mHTErpas 6epércs OT HeIETHON (DyHK-
UM TI0 CHMMMETPUYHOMY OTHOCUTEJILHO HYJI HHTepBaity. B dopmyse (2) B sToM
cilydae nHTerpaj 6epércs oT YETHON (HyHKIH 10 CUMMETPUIHOMY OTHOCUTE -
HO HYJId UHTEPBAJy, IO3TOMY 5TOT MHTErPaj PaBeH YABOCHHOMY MHTEIPAILYy OT
Toit ke dyukuuu o uurepsairy (0;1).

Urak, B cimyuae uérHont dyukuun f(z) na uarepsase (—I;1) umeem

(7) + Zan cos@,
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roe
l

/f cos 2% dx, (n=0,1,2,3,...).

0

N|[\D

(8)

Awnanornuno, eciau dyuxims f(z) aBnsercs HeU€THON Ha uHTEepBase (—I;1),
TO IIOJIyYaeM

. hmx
(9) f(x) ~ ; b sin ——,
rae
l
(10) %/f sin@dx (n=1,2,3,...).
0

Touka xy € (—I[;1) HasBIBaeTCs peryispHoil Toukoil Gyukiuuu f(z), ompe-
nenéunoil Ha uaTepBase (—[;1), ecim CymecTBYIOT KOHEUHBIE MPEIesThl

(11) Jim f(z) = flwo+0),  lm f(z)= f(zo—0)

(12) Flao) = 3 (Jlan +0) + Fao— 0)).

3amMeTnM, YTO BCE TOUKU HENPEPLIBHOCTU (QYHKIIUY SBIISIOTCS €€ PEryIIsIPHBIME
TOYKAMIL.
dyukuus f(r) HA3BIBAETCS KyCOUHO-TJIAIKON Ha uHTepBase (—I; 1), ecin

1) muO)KeCcTBO M TOUek paspwiBa dyukuun f(x) wa (—[;]) KOoHEUHO, U Ka-
XKmas Touka Tog € M ecTh TOUKa pas3pbiBa MEPBOroO Poa,

2) pyukmus f(x) nubdepennupyema Bo Beex Toukax mHTepBasia (—[;1) 3a
UCKJTIOUeHneM KoHeuHoro unciia Touek My (M C M),

3) Wit KXot TOUKu g € Mj CYIIECTBYIOT TPENehl

lim f($0+h)—f($o+0), lim f(xo—o)—f(l“o—h).
h0+ h h—0+ h

Urobs! psin Pypee (1) dysxmun f(x) vHa uaTepBane (—[; 1) cxonuics K QyHK-
mn f (), samamsas dyukuus f(z) wa (—[;]) momxkHa YIOOBIETBOPATH OIpe-
nestéHHbIM yestoBuaM. ChHOpMyIIpyeM TeopeMy Pa3iIoKeHMs.

Ecnu dysxmust f(z) sBusercs Kycodno-Tnankoi Ha narepsaie (—(; 1), To mis
mo6oit perysstproit Touku Ty € (—I; 1) psn Pypoe (1) dyuxmun f(z) B Touke T
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cxonurcest K f ().

% + Z <an cos i) + b, sin m;xo> )

n=1

IIpumep 1. Haiitu paszmoxenue B pso Pypbe
dbyukmun f(z) va uarepsane (—m; 7).

f(z) = —2, ecou —mw < x <0,

1 3, ecm 0<x<m.

PEMEHUE: 3anannas dyskuus f(z) ymosie-
TBOPSET YCIOBUAM TEOPEMBI O Pa3IOKUMOCTU B _9
psan @yphe, Tak Kak Ha wHTEpBaje (—7; ) QyHK-
s UMeeT ONHY TOUYKY pa3pbiBa IIEPBOTO Pomda
(mpu x = 0), a BO Bcex APYIUX TOYKAX HTOTO WH-
TepBasia oHa muddepennupyema. CraemoBaTenbHO, OIS OAHHON QYHKIIAN CIIpa-
BEIJINBO PABEHCTBO

(0.9]

ag :
f(x) = 5} + Z (an cosnx + b, sinnx) .

Urobsr HaiTH KOSGOUIIUEHT ag, TpuMensiem dopmyiy (5) mpu n = 0.

T 0 ™
:%/f(x)dxz% /—2dx+/3dx =
- —T 0
— % ([—22]°, + [32]F) = %(—277’ +3m) = 1.

Teneps nHaxomum KosdduimenTs a, (n =1,2,3,...) no dopmyie (5).

0 ™
1
ap, = — /—QCOSTLZL‘CZZL‘—I—/?)COSTLl’dl’ =
s
- 0

1 ([—2 sinnx]o [?)sinnx] F)
= | | == + =0.
T n . n 0
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[Tome3ysacek dopmysioit (6) ompenenum Ko3hOUITHEHTEL b,.

0 ™

1
b, = — /—QSinnl’dl’—l—/Ssinndej =
s
g 9
1 (12 0 —3 ™ 1
_ ([ COSn.x] + {M] > = —<2 — 2COS<—’I?,7T) — 3cosnm + 3) —
v n . n 0 nm
5 5 10 .
= —(1—cosnm) = ~ 9gin? =~ nmo_ { e Hpmn H?quHOM,
nmw nm 2 0 1pu n YETHOM.

[ToncraBus HalmeHHbIE KO3DOUIUEHTHL A, U b, B hopMmyty (4), momydnm ciemy-
forriee pasiioxenne B psan Pypbe manuoit yukiuu f(r) HA 3aJaHHOM THTEPBAJIE
(—m; )

1 10 1 1 1
f(z ):5-1_— (sinx—l—gsin3x—|—gsin5x+?sin7x—l—...).

[TomyuenHOE paBEHCTBO CIPABEIINBO P JIIOO0OM 3HAUECHUN L, UCKJTIOYAs TOUKY

-2+3 1

5 =5 TO €CTb paBHA
cpenHeMy apu@MeTUYeCKOMY 3HAUYEHUUN OAaHHOU (PYHKIIUU CJIE€Ba M CIOpaBa OT
TOYKU Pa3pbIBa.

pa3peiBa ¢ = (0, B KOTOpOIl cCyMMa psifa paBHa

IIpumep 2. Paznoxutk B psan Pypbe hyHK- y
o f(x) Ha uaTepBase (—2;2), rme

f(x) = 0, ecmu —2 <z <0,
|z, ecm 0< <2

\

|
—2 0 é x
PEMEHMNE: [I1g BerauciaeHus Ko3hQUIIIeHTOR
dypoe npumernm Gopmyist (2) u (3), moncTaBuUB
B HUX [ = 2 U yUUTBHIBast IIPU DTOM, UTO QYHKIIUSA
3aaHa Pa3INYHLIMYI AHAJIUTUYECKIMEI BLIPAKE-

HUSIMUI [JI1 Pa3jIndHbIX 00JIacTell U3MEHEeHUs IIe-

PEMEHHON T .
2
1 1 [22]
= — 0d d =—|—=| =1
ag 5 / :z:+/:z::z: 2{2]0 ,
—2 0
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nmnx

0 2 ?
1 nmwx nw 1| sin®* cos™Z*
ay = — /OCOS%CZQ?—{—/Q?COS%CZSI; =5 [33 er + n27722 ] -
0

2 5 ]

o

—2

4 .
= ’ (cosnm —1) = 27z [IPU 1L HEUETHOM,

nn? 0 IIpU 71 9ETHOM,

/ ; nmwx nnx 2

b 1 nmr LY 1 cos "I gin "

n_§ OSln— x—i_ n— v _5 - nmw + n2m2 -

2 0 2 vl
2 % DU 71 HEYETHOM,

= ———CcosSnw = ; ¥
n —5n U1PH N I€THOM.

[ToncraBus Haiimenusle KoshdunuerTsl B dhopmysty (1), moaydmm uckomoe pas-
JoXKeHue 3ananHon dyukunu f(x).

f() 1 4 7rx+1 37mc+1 57r:15+ n
r)=—-———|cos— + —cosS— + — cos —
2 2 2 32 2 52 2

2(,7rx 1 22z 1 . 37z 1 . 4nx )

—f—% SIDT—581117—{—581117_181117_{—---

IIpumep 3. Paznoxuts B psan Pypbe hyHK- y
o f(x) = |z| Ha unTepBane (—1;1).

PEMEHUE: OTa QyHKIUS SBISIETCS YETHON.
s Beraucenus koddduimenToB Pyphbe mosara-
em [ = 1 B popmyme (8).

’_\4444
S

|
|
|
|
) -1 0

:]_’
0

2

1
/xd.r:2 *
0

1
a, = Q/xcos(mr:n) dx =2 {
0

—] Do

ag —

rsin(nwz)  cos(nmx) 1_
nw n?n? |,

2 — 2 opm n HeYETHOM
= (cosnm — 1) = ez P ’

n2m? 0 IIpU 7 9ETHOM.

[ToncraBus Haiimenusle KoshdunuerTsl B dhopmysty (7), MOIyUnM UCKOMOE Pas-
JoxkeHre 3a0aHHon GyHKIunu B psan Pypre.

H 1 4 n
x|l == —— [ cosmx
2 2 n

cos3mxr  cosHTT
32 + 52 + ... ].
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[TomywyenHOE paBeHCTBO cripaBemyinBo npu joom © € (—1;1).

IIpumep 4. Paznoxuts B pan Pypbe hyHK-

(
o f(r) = x Ha unTepBase (—m; 7).

PEMEHUE: Tax kak manaas QyHKIIAS IBIISIET- |
cs HEYETHOM, TO KoadpdurueHnTr! a, = 0. [Tomaras |
[ = 7 B dopmyse (6), HaxomuMm KO3HOUIUEHTEI b, . |

—TT ‘
0 | 0 ™ X
2 , |
b, =— | xsinnxdr = |
T |
0
2 [ xcosnr sinnz]”
7 n ns |,
2 % IIPU 7 HEIYETHOM,
= ——cosnm = 5 .
n —=  Ipu N YETHOM.

CnemoBaTenbHO, pa3ioxenne B psan Pypbe manHou QyHKINN IMEEeT BT
. 1. 1 . 1 .
r=2|(snx — 581n2x—|—§sm3x— ismélx-l—... )

dyukumio f(x), onpenenéuuyo B maTepBase (0;]) m 06IamAOIy0 B HEM
IPUBENEHHBIME B TEOPEME DA3JIOKEHUsT CBONCTBAMHU (CM. C. 52), MOXKHO B 5TOM
MHTEpBaJle IPEACTABUTL Kak (opmyioit (7), Tak u dopmysoi (9).

IIpumep 5. Pasnoxuts B pan no kocuycaM dymknmo f(r) = § — 3 Ha
naTepsaie (0; ).

PEMEHUE: [Tns onpenesnenus kodbduimentos Pypobe B psine (7) mpumveHnM
dopmyiy (8).

2/(77 x)d 2
an = — —_— — rT = —
0 ™ 4 2 ™

171,
0
9 | 17
a, = —/ (z — f) cosnx dr = —/(7? — 2x) cosnxdr =
s 4 2 2w
0 0
1 sinnz 2cosnx]|” 1 —cosnm
= — |(m — 22) — — —
s n n2 0 n2m

s 2w ..
2sin” 5 % Opu N HEYETHOM
— " 2 — nem )
0

n2m IIPU 7. IETHOM.
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CHGHOB&TGHBHO, IIoJiyqaeM CJIIEAYIOIIEE PaA3JIO2KEHNE

T oz 2 cos3r cosbx
+ +...].

———=—(cos:1:+

4 2 7 32 52

IIpumep 6. Pasnoxurs dyuxmmio f(x) = x wa untepsase (0;1) B psim mo
CUHYCaM.
PEMEHUE: [Tns onpenesnenus kodbduimentos Pypobe B psine (9) mpumvernm

dopmyiy (10).

1 . 1
cos(nmx sin(nmx
2/:1:81nn7m: 22{—x- (W)—F (27;)] =
nmw nAm 0
0

= — = nw
—2  mpu n 9ETHOM.

2 cosnm { 2 [pum n HEUETHOM,
nm

nim

CremoBaTe/TbHO, TIOTyYaeM CICOYIOIIee Pa3iIoKeHne

T = g (sinmc — 1sir127m + 1sin37m — 1sin47m + .. > :
T 2 3 4

B cuny omuHaKoBOM MEPUOOANIHOCTT TPUTOHOMETPUIECKUX GYHKIUH, psia Dy-
pee (1), mpencrasmstormit dyukuuio f(x) wa (—[; 1), mpencraBiser B KaxkIoM
orpeske [a;b] D (=I;1) dyukmuo f*(z), momyuernyto 2] mepUOAMYECKUM IIPO-
nomkenneMm byukunu f(x) ¢ uaTepBana (—[;1) HA BCIO YHCIOBYIO MPSIMYIO 3a
HCKITIoUeHreM Touek Buma (2m + 1)l, m € Z. 3uavenus f*((2m + 1)), m € Z
BBIOMpAOTCs Ipon3BoiibHO. Ecmm onpenenens 3navenus f(I — 0) u f(—1 4 0)
(cm. (11)), To OOGBIYHO TIOIATAIOT

F(@m 4+ 1)0) = 5 (= 0)+ f(~14+0)). m e Z

[TosTomy, eciu dyukiust f*(z) ynomerBopser yciosuio (12) B Touke x = [, To
psan (1) exomurest B Toukax x = (2m + 1), m € Z x dyukuuu f*((2m + 1)I).

38.,[[8.‘11/1 JIsI CAaMOCTOSATEJIBHOI'O pellleHM s

Pasnoxurs dyukuuio f(x) B Tpuronomerpudeckuit psm Pypbe Ha 3aMaHHOM
OTpE3KE:

258) f(x) = zsinzx Ha [—m; 7.

259) f(x) = xcosx Ha [—T; 7.

br, —m <x <0,
260)f(x):{ax, O<z<m

Ha |—T; 7.
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261) f(z) = { L
<
262) f( T, - x<% -
IL'): 1 2<$<7T Ha, Paner @
263 1 _ -7 < [0; ). ypbe
26 )f(x):{ xx7 O<xx<<0’

4) f X ’ —1< T HA |[—
325) fgig - x? H;[l 0< f<<10, [=m; ).
2 ) jl=) = i2 na (05 7;77? SHE .

67) f(:c):{ e 0: |
, 0
2 e <
68)f(5€):{ 0 reae
269 v TS o Ml
) F(z) = L 0<x<0, 7).
270 0, 2'”5\ o ma [—mT
27 ) ) :{ 1 Oix<77 Ha | 7
1 ’ - .
272; o= Slg?f(sff : << 22 ' H o
f(x):{ 0. SE)_Ha[ o a [0;2x].
sin x TS TS
W$ﬂ){ 0’£<$<£
_ T -
374) flx) = cos T, 2 S o] <7 =i 7).
275) (2 = s o o<
276) flz) = cost T Ha [—m; 7. 2 [—m; 7).
277) f(z) = ar Csin(CO [—; 7).
278) /() = N S g
9 9) f(fL') ; Ex Ha [Ilg;) Ha [67-(-%7T; 1()7.(-]
80)f(x):S,xHa[ ;ﬂ ; 207].
2 2) f(z) = cose e -2 2]
0 F—
83) f(x) = {leHa 0; 7?] 2}
C
284)f(33){01’ O<ase
Y —_ c H
85)f(33):x1, OC<<51;<0 a [—cd
Ha [_C' T<c Ha
7C] [_c C]
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r, 0<x<c

Ha [—c;c].

286) f(z) = 0, —c<z<0

287) f(x) = |z| ma [—¢; c].

288) f(x) = 2? ma [—1;1].

289) f(x) = x? na [0;2).

290) f(x) = ¢ — 2% na [—c; .

291) f(z) = e, a # 0, Ha [0;2].
Pazmoxur

292) f(x) = sinx na [0; 7]

293) f(x) = x cosx ma [0; 7.

294) f(z) = €** ma [0; 7).

295) f(x) = sin2x Ha [0; 7).
Pazmoxur

296) f(x) = cosx Ha [0;7].

297) f(x) = xsinz =ma [0; 7.

298) f(x) = ™ ma [0; x|

299) f(x) =sinax, a =e nemnoe, Ha [0; 7.

300) f(x) = shax ua [0;7].



OTBeTHhI

— 3 _ 1 _ ol __ 2n
1) a, = n°. 2) a, = T 3) a, = 5. 4) a, = 55
_ 1 _ 4 _ T __ 10 _ 1 _ 1 _ 1 _ 1
5) ap = 2 ag = 5 az = 10 a4 = 17" 6) ap = bR ag = 429 az = PER a4 = 24
_ _ _ 1 1 _ 1 _ 1 _ 1 _ 1
7) a1 = _37 Qo = 17 az = 6 ay = 12° 8) a) = 9 Ay = 4 a3 = 6 a4 = 8"

Nar=1,a=3 a=4% ar=2. 10)3. 11)3. 12)2+V2+V4. 13) 1
14) 1. 15) 1. 16) . 17) 2. 18) ﬁ 19) 1—+/2.  29) Cxomurcs.

30) PacxomuTcst. 31) Cxomurcs. 32) Cxomurcs. 33) Cxomurcs.
34) Cxomurcs. 35) Cxonurcs. 36) Pacxomurcst. 37) Cxomurcst.
Yxkazanue: (mé)lnn = nlnllm < n—12 38) Pacxomurcst. 39) Pacxomurcst.
40) Cxomurcs. 41) Cxomurcsl. 42) Cxomurcsl. 43) CxomuTcsl.
44) CxomuTcs. 45) PacxomuTcst. 46) Cxonurcs. 47) Pacxomurcst.
48) CxomuTcsl. 49) Cxomurcs. 50) Cxonurcs. 51) Pacxomurcst.
52) Cxonurcs. 53) Pacxomurcs. 54) Cxonurcs. 55) Cxonurcs.
56) Cxonurcs. 57) Cxonurcs. 58) Pacxomurcst. 59) Cxonurcs.
60) Cxomurcs. 61) Pacxomurcs. 62) Cxomurcs. 63) Cxomurcs.
64) Pacxomurcs. 65) Cxonurcs. 66) Cxonurcs. 67) Pacxonurcs.
68) PacxomuTcst. 69) Cxomurcs. 70) Cxonurcs. 71) Cxonmurcs.
72) Cxonmurcs. 73) Cxonurcs. 74) Pacxonurcs. 75) Cxonurcs.
76) Pacxomurcs. 77) Cxonurcs. 78) Cxonmurcs. 79) Cxonurcs.
80) CxomuTcs. 81) Cxomutcs. 82) Cxomurcsl. 83) CxomuTcs
npu « > 0, pacxomurcs npu « < 0. 84) Cxonmurcs. 85) Cxonmurcs.
86) Pacxonurcs.  87) Pacxomurcs.  88) Pacxomurcesa.  89) Cxommrest.
90) Cxonurcsi. 91) Pacxonures. 92) Pacxonuresi. 93) Cxonurcsi.
94) PacxomuTcst. 95) Cxomurcs. 96) Cxomurcs. 97) Cxomutcst.
98) Cxomurcs.  99) Pacxomures.  100) Cxomures.  101) Pacxommrest.
102) Cxomurcst. 103) CxomuTcst. 104) Cxomutcst. 105) Cxomutcs
opu o > %, PACXOMUTCS MPHU (O < % 106) CxomuTcst. 107) Cxomurest
npu « > 1, pacxonutes nipu o < 1. 108) Cxomures npu o > 1, pacxomuTcst
mpu o < 1. 109) Cxomurcst. 110) Pacxomurest. 111) CxomuTcst.
112) Pacxonures. 113) Cxonurcs. 119) Cxomutcst abCOTOTHO
npu « > 1, cxogutes yciaoBHo nipn 0 < o < 1. 120) Cxomurcst yCIoBHO.
121) CxomuTcst yCIoBHO. 122) CxomuTcest yCmoBHO. 123) Cxomures

abcomoTHo. 124) Cxonures abeomotHo.  125) Pacxomures. 126) Cxomures

abcomoTHo.  127) Pacxomurest.  128) Cxonmurest yeioro.  129) Cxomures

YCIJIOBHO. 130) Cxomurcst abCOMIOTHO. 131) CxomuTcs yCIOBHO.
60
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132) Pacxomurcs.  133) Cxomures yemoBeHo.  134) Cxomumrest aGCOMIOTHO.
135) Cxomurcst abeomorao mpu |x| > 1. 136) Cxomurcst aGCOMOTHO TPK
|z| > 1. 137) Cxomurcs abcomorro pu © > 0. 138) Cxomurcs abCOTIOTHO

npu |z| < 1. 139) CXOJII/ITC?I abcomoTHO TpH |x| # 1. 140) Cxomurces

abcomoTHO Tpu —00 < T < —z, 0 < < 4-00; CXOOUTCS YCJIOBHO NIPU T = —%.

141) CxonuTcsa abCOIIOTHO HpI/I 5 < r < 3. 142) CxomuTcst abCOTIOTHO TP

—00 < x < l l < x < —l—oo CXOJII/ITCSI YCITOBHO TIPH T = 4. 143) Cxomurcs

2
abCOJTIOTHO an —3 < T < ; npu r = —% uzxr = % cxoguTest abCOTIOTHO, €CITN
4

p > 1; opu x = 5 cxomurces ycnosho, eciau 0 < p < 1. 144) Cxomurcst
abCOTIOTHO TP —00 < & < —2, —% < x < +00; CXONUTCS YCIIOBHO PN T = —2.
145) Cxomutes abeomorro mpu 0 < o < +00. 146) CxomuTcst abCOMIOTHO
npu || < 1. 147) Cxomurest npu 0 < z < 1. 148) Cxomurcs
abCcomoTHO pn x| < 400. 149) Cxomurcst abcomoTHO pn || < +00.
150) Cxomurest abcomoTHO Ipn || < a. 151) Cxomurcst aGCOTIOTHO IpH
x > 0. 152) Cxomurcst abCOTIOTHO p —00 < & < —4; CXOMUTCS YCIIOBHO

npu z = —4.  153) Cxonures abeomorso npn — 4 < z < +o0o.  154) Cxo-
1

nuTest abcomroTHO mpu x| < 1. 155) Cxomures abcomoTHO mpn [z| < .

156) Cxomurcst abCoOMOTHO Tpu || < ﬁ 157) Cxomurcst aBCOOTHO TIpU
lz| < 1. 158) Cxomurcst abcomoTHO mpn |z < 1; cXomuTesl yCIOBHO Tpn
x = —1. 159) Cxomurces abcomoTHo npu || < 1; cXomuTest yCIOBHO mpH
r=—1. 160) Cxomurcs abcomoTao mpu 0 < o < 2; CXOOUTCSI YCIIOBHO TIPU
xr=0. 161) Cxonurcs abecomorro mpu |z| < 1. 162) Cxomurcst aGCOTIOTHO
npu |z| < 4+00.  163) Cxonures abcomorso npu |z| < 1. 164) Cxomures

abCcomoTHO Tpu x| < +00. 165) Cxommrcs abcomoTHo mpu || < 1.

166) Cxonurcs abcomoTHo npn || < +00.  167) Cxonurces abCOTIOTHO np21/1
4 < x < 6; cxomuTcs YCJIOBHO TIpu « = 4. 168) CxomuTcst aGCOMOTHO TIpU
|z| < 10; cxomures ycmosHo npu = —10. 169) Cxonurcst aGCOTIOTHO MPH
x| < e. 170) —In(1 —z), -1 <z < 1. 171) In(1+2), -1 <2z < 1.
172) 5In 2, |z| < 1. 173) —lln(l—aﬂ) lz| < 1. 174) lln(1+x2) 2| < 1.
175) arctgx, x| < 1. 176) T lz| < 1. 177) G |x| < 1.

2n+1

178) 1+$2, |z| < 1. 179) Z G 12| < oo 180) Z 17l <

271 n—+2

+00. 181) Z Wagn o] < +oc. 182) Z(— " , |z < 4oo.
183) z( 1)" ;jj_’;” z| < +oo. 184) z( )n+122” 2y < 400

185) 1+ ;(— )" I, x| < +00. 186) 4 z( )n+1(g;”glg!x2n+l, ] < +o0.
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187) > 2", lz| < 1. 188) Z(—l)”x4n, lz| < 1. 189) Z( nm2rz x| <
n=0 n=0

3 190) 3> X, |z < 4. 191) Z(— 2 x| < 3
n=0 n=0
192) ;)(_1)n32"nxf:’ x| < % 193) ZO (2n9+1 _%) " |z < 2.
194) 5 > (5—3"")2", |z] < 1. 195) Z (1) — i) 27, Jz] < 2.
n=0

2n+1
2n+17

2| < 1. 198)225;:: 2l | <

L=

196) — S 2, o] < 1. 197) 2 z

199) Z(—l)"“#, —1 <z < i 200) 1n5+Z(—1)”+1 (3)"z, -2 <2<
201) g( D e T 202) z< =g L <z <L
203) In4— > (1+4™)L, -1 <z <1. 204)In9- Z(1+9 ML, 1< e <1
n=1
205) In6 + 3 ( ) 2 << 206) —z + L + 2% 4
% B % B % 6 B + ( g)n 32n 2 (_1)?7:-5-11].-371—1 (_1)7;+12$3n + o _1 < v < 1
207):1:+———:U +Lps 20y ooy —l<a<]
208) 1+ % + Z( 1)ridSend o |z] < 1. 209) 1+ £ +

57n! 34n—1p!

z<_1)n+1wxn, 7| < 1. 210) 3+%+Z(_1)n+1wxn, z| <
— n=2

27. 211) 2+Z o ] < 2. 212) $+ Zl(_l)n%xzn’ 2 <3

2n+3

2n-D!! _o(n o no
213) 22 + Z B2, e < 1. 214) 20(—1) 2 < 1

2n+1

n32 i n-1!! oy
215)2( )" ey 171 < 2. 216)3x+2( )" e, o] < 3.

2n+1

3t p-DI! oy n
217) 3z + z e, 2] < & 218) z(—1) FEe 12l <

2n+1

+00. 219) Z( 1)" ETEmEE lz] < 1. 220) Znn,, 2] < 4o00.

221) 2(z+1) = 3(x+ 1)+ (z+1)%, |2] < 400, 222) 23 A2 2| < +o0.

n=0

223) — S WG < g < 0.224) 2424 3 (—1)rHIBS O () gy o

23n—lpl
n=0 n=2
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z < 8. 225) 1+~’”+1+z2§,§1—ﬁ”1)”(x+1)”+1, —2 <z <0,
226) > (;r — 1) - (z+3)", ~4<z < -2 227) Z (3 — 5omr) - (T +
n=0
4, —6 < x < —2. 228) > (1) 0 < g <2 229) Z( S
n=1
\ 2n+1 n
(z+ %) , x| < Hoc. 230) Z( )m-(x—Q) . lx] < +oo.

231) Z( )" “osin (T4nT), |of < +oo.  232) 2,154, 233) 1,649

234) 3 107 235) 0, 3009. 236) 0, 340. 237) 0,493.
238) 0, 747. 239) 1,572. 240) 0, 385. 241) 0, 026.
242) 1,0486.  243) L7918 244) 1,41421 247) |R,| < L. L2
248) y = 1+a+32°+ 3%+ Lo+ .. 249) y = l—z4a?— 203+ 22%—. . 250) y =
l+z+x —|—x3—|—5x4—|—. . 251) y = 14+z+3a’—32t 252)y=a+ux —éx?’—% 1,
253) y = 2 + So + Ba? 4 8925 4 254) y = 1 + Z(—1)"m+2_’f(w.
255)y—1—|—zm 256) y =z+a’+ 5+ 5+, I+ = e
S —1)" 2n o~ (1"
257) y = 7;)((”!))2 (5™ 258) 1 — jcosz — 271;2 512 T COSN..
259) —% sinz + 2 z (_;)_nl'" sinnz.  260) Z(a —b) — 2(a —b) > CO(SZET{I
n=0

(a+b) - lsmm- 261) § -7 3 ° T 262) 23 Che

n=1 n=1 n 0
Z (LU sinne - 9g3) 14 Ly~ LU i rng. 264) ——42( 1)n-teosne
n=1 n=1
265 47r 1+ 4 Z (cosnz: . WSi;;mC) ) 266) il + Z (cos2nx . 7731r7112n:c) )

X (1) sinna X sin(2nt1)a )"~ cosnx

267) 27rzl<+—§ Oén—j)g?. 268)——2zl—+

>, (—=1)"tsinnx 4 > sin(2n+1)z 2 2 o 1
Ty e N B 269) 2+ Zl%sm%wosnx. 270) = +

> L [(1—cos2n)sinnz + sin2ncosnz|.  271) 2 % sin@n—l)z 979 14

™ 2n—1
n=1 n—l
ssinz— Zl O 2 —j cos 2n. 273) L+ cosz— Z 4n2 7y CO8 2n.r. 274) 2sinz—
n=
2sin3z+ -sinbr.  275) 2+ 2 cos2z+ tcosdx.  276) Z & +1 ——— cos(2n +
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o0
1)x. 277) Z 2 +1 2D sin(2n 4 1)z, 278) ST 4 2shr $™ (1;122 COS NT.
n=1
T _ S _ nfln .
279) %n;l(— )" 1+n2 sin nx. 280) %nzl (4711)2_1 sin 2nz. 281) % —
4 (=1)" cos 2nx 8 o~ 7sin 2nz . 4 X1 - (2n+1)mx
;ni_jl T 282) 7 X2 "G 283) 2 ZO 5 Sin =
284) 1 42 Z 3 SiN (Q"i””. 285) Zl U™ i e 286) < —
n=
oo (2n+1)ﬂ'z oo
2c s
2 712_:0 CO(SQTH—I + Z s : 287) 5 _2 nz:() (2n—1|—1)2 COS (2n—|—cl) =, 288) % +
- 4 1 m™nx .
n;l ((m)l cosmnr. 289) % 3 +2n;1 [Cc;f2n2 — (W—Qn — #) sin 7m:1:] . 290) %CQ +
2 0 _1\n—1 & n
%TL Zl( 1n)2 cos L, 291) %shcm (% + > 5211312 [a cosnx +nsinnx]> .
n= n=1

92) % 4 z ‘ijff. 293) —L+Zcosw —2 =Y (fgjll)z cos2nx. 294) ezﬂ e
nzl

(1 "62”—1 2\ cos(2n—1)z .
1 n;( S L cosna, 295) %;_jl%. 296) gzl A sin 2na.
297) —§sine — 3 Y gt sin2na. 298) 2370 [1 - (—1)"e™] i sinna.

~_ 3

1) 300) 2Shm Z( n=l_n_ginnz.

299) 2si7rrla7r Zl(_



