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IIpumeps! # 1: JleiicTBUS CO CTENIEHHBIMU PSIIAMU
1.

- - - _] !r_
7.1. CocTaBHTL CyMMY pSIOB Zl+n u E(—)m—n- Cxo-

2'" EH
n=l m=]
JIHTCH JIH 3Ta C}’MMd?

Pemenue. Cymmy pH,[LCrB HAXOUM IO lbopuym: {3}

P R A

n=I =l

CpaBHUBaA Gﬁmuu YjleH [ONYYEHHOTO PA/ia o NepBoMy NpH-

3HAKY CpPABHEHHS CO CXOMALIEICcH reoOMeTpPHUECKOH nporpeccHei

1+(=1)"
-—(2;-—-)—- < Lﬂ yﬁcmﬂaemcﬂ B 2ro CXOQUMOCTH.

- 4 -

2.
= .
7.2. CocTaBHTh pa3HOCTh PAJIOB E —u Z

BAaTh €€ HA CXOAHUMOCTE.,
Pewenne. PazHocTs psalos HAXOOUM TIO {l]ﬂpM}'.'lc (3)
tn n=l 2!“1—1 _]H 2!’!—1 n—'ﬂ 2”—1}
CpaBHuBas oOIIMIi 4IeH NONY4€HHOro psjia Mo BTOPOMY NMpH-
3HAKY CPABHEHUS C pacXxo[AlMMCA FapMOHHYECKHM pAIOM

(n=D)n 1
11m——-— =—, ybexmgaemcs B €ro pacXogUMOCTH.
nsop(2n-1) 2’

H HCCIIea0-

3.
'? 3. Ileyemmmun ALl Z

n=| H |'|=|

CxoauTcs i 3TO

n 1"

npousBeneHue?

Pemenne. PackpoeM nepeMHOMXKaeMBIE PAIIbI

i 2m+ _1., +... i : =1+-1-+-L+...
n=I

3 -
.?T 3 2 s kL I 3 32
l'lnﬂb:tj-,rﬂ(:h CXeMOi (4), HAXOUM NPOU3BEAEHHE

1 1 1 1
S H s




1 1 1 1 1 1
+ 3m—l + 23-‘2 3n—3 +33.’2 3!\1—3 toot Hﬂ."l + ..

,H.TIH JOKA3aTC/IbCTBA CXOMUMOCTH NEPETPYNMUPYEM YIICHEI

11 1 1 1 1
It—t =+ o+ ozl ottt [+
3 3 3 27" 3 3"

1 1 I
+33._.'1 l+§+,..+?'ﬂ__3+--~ +...

Bripakenus B ckobKax npejcTaBisioT 6eCKOHEYHO yObIBaKO-

1
LIYIO FEOMETPHUYECKYIO MPOTPECCHIO CO 3HAMEHATEIEM PABHBIM — .

Haxoss cymmy 3Tl nporpeccHd ¥ BEIHOCA €€ 3a ckoOKM, MOIYyYHM
3 1 1 1 .
psx dupuxie 5 1+ jj-;]-+ 77 +...+ ;5 +... | KOTOpHIi cxoaUTCH.
N

Unensl xe HCCJICAYEMOT'O paaa MEHBLIE, MOITOMY OH TEM bonee cxo-

INHUTCH.
4

7.4. Ouennts ONIMOKY, JAONYCKAEMYIO NPH 3aMEHE paja

1 1
I+ =+—=+. . +—+..
2 3 n
CYMMOI €ro NnepsblX 1 YIEHOB.

Pewenine, 3anuiueM ocTaTok 4/ieHOB psijia NMOCHE 1 YIEHOB
1 ] 1
>+ 3 + 3 +
(n+l) (JH—Z) (n+3)
HeTpyaHo 3aMeTUTh, 4TO
SR B ] + : +
(n+]]2 {J;i'-!—i}: (n+1)(n+2) (n+2)(n+3)

| | 1 1 |
= - + - o= —
n+l n+2 n+2 n+3 n+l
1
CIHNEOOBATENIBHO, Rﬂ T —,

n+1

1 1
+ +...
n(n+1) (n+1)(n+2)
1 1 1 1 |
= —- + - +o.=—
n n+l n+l n+2 n
TH.KHM DE]}&BGM, OCTATOK pAadd, a CNENOBATCIILHO, H U'].l.IHﬁ‘HB.

1 1
3aK/II0YEHA B Npefenax ——< R < —.

n+1 n

C npyroii ctTopoHel R <




7.5. CkoNbKO 4IEHOB pAda Zm HYXHO B34Th, 4YTO-

OBl BEIMHCIHTE €10 CyMMY € TouHOCTHIO A0 0,0017
Pemenne. Ileperiii 3 oTOpOIIEHHBIX YICHOB pAJla PaBEH

!

1+1
ntl n o L9001
2_5”‘+

(2n+3)5™" (2+§]5,,+:

n

n I L]
Orcroga 5™ > 500 w mna 3amaHHON TOYHOCTH AOCTATOYHO
B3ATE H = 3 UeHOB DA,

6. Haiitu cymmy psna S(x)= Z(n +2n+2)x z (n+1)*x +Zx
n=0

[Io TeopeMe 0 MOWIEHHOM MHTErPUPOBAHUMN CTENEHHOTO PsANa UHTETPUPYEM PSIAbI
IIOYJICHHO.

31ech ix” Clxtx by e ¥ <1
n=0 I—x
0 X 0 0 0
Si(x)=Y (n+1)x"; [81(x)dx = Sn+1)x"" = (n+2)x™ =3 "
n=0 0 n=0 n=0 n=0

S,(x)= S (n+12x"™; jsz dx_zxn+2 =z
n=0 —X

!

Sz(x):( ¢ j oo+l 2x-

1-x (1-x)? (1—x)?
X 2 2 2
J.Sl(x)dx=2x x© o x :2x X X+ X _ X
0 1-x)* 1-x (1-x)? (1-x)?

50 ]'zﬂ—x)%x-z(l—x)_1-x+zx_ s

(1-x)° (- =% (-x)

1+x 1 1+x+1+x _2x X2 —x+2
S(x)= =+ = .
@-xy 1- X (1-x)° (1-x)
7. Haiitn 00651aCTh CXOUMOCTH U CYMMY (DYHKIIMOHAIBHOTO Psija
i e—nx
n=1 n

[To mpusnaky JlanmambGepa

: n-e™ 1
lim RCETTAPTR 1= —<1=x>0, me obmacrbr0 cxoAUMOCTH psiia
n—x "X (n 1.1 ¢

sBisiercst mpoMeskyTok (0,+00). TTokakeM, 4TO Psi CXOAUTCS PABHOMEPHO Ha HTOM



npomexyTke. JlelictutensHo, mycts 0 < ¢ < X, Toraa, T.K. ° > X, VX >0
e ™ 1 1 1
<

™ n<2'
n e™n e™n nq

o0
YucnoBou psn —Z—Z cxomutcs V(> 0, moaToMy mo mpu3HaKy BeiepmTpacca
n=1N
UCXOJHBIM  psii  CXONWUTCS PAaBHOMEPHO. AHAQJIOTMYHO MOXHO  IOKa3aTh
PaBHOMEPHYIO CXOJIMMOCTb psiIa, COCTABICHHOTO W3 MPOU3BOAHBIX, T.€. psaa

o0
Ze_nx. CrnenoBaTenbHO, UCXOMHBIA PAl MOXKHO IudQepeHrpoBaTh MOUYICHHO,
=1

0

IpUYeM, €Clii CyMMa HCXOJHOTO psAlia paBHA S(X), TO S'(X): — Ze_nx =[cymma

n=1
e—X
OECKOHEUHO YOBIBAIOIIEH IPOrpeccuy co 3HaMeHaTeneM ( =e ]=— L e
—e
o0 —X o0 1_ —X 3 00 3
Torna S(X)=f © dX=IMdX=1n‘1—e * =—ln‘1—e X
l—e™ L 1-e™ X
8.
) I] IT I4n—l
8.1. HaiiTn cymmy psama: a) —+—+...+ +og
3 7 dn—1

6) 1-3x" +5x* —.+(=1)" (2n—1)x™ +...
Pewenne. a) uddepeHuupys psas nouieHHO, NOIYHUM

2
" x

X T = —
—X

reOMETPHYECKHH pPAll, KOTOPBIH CXOOHTCA NpH |x| <l.
HuTterpupys no4neHHo 3TOT PAI U €r0 CyMMY, MONYYHM CYM-

o ox X x*! 1, (x+1] 1
My paia —+—+—+...+ +...=—In|——|——arctg x.
7 11 4n-1 4 |1-x| 2
6) MHTerpupys nowieHHoO pal, UMeeM
3, 5 a=l 2| X
X—=x 4+x —..+(-1) x" +.=
( ) 1+x*

TEOMETPHYECKHH psJl, KOTOPBIH CXOOHTCA MpH |x| <1.
HuddepeHunpya 3TOT paa MOYNEHHO, NMOMYYHM HCXOIHBIA pa

U ero CyMMYy
| —x?

1-3x% +5x =+ (1) (2n-)x> 2 4. =———.
(1 +x2)



sin x
11.1. Onpenenntb B BUJIE PAJIOB HHTEIPAJILL: A) _[ dx;,
1+
B) je— J rctg ad _[n(—xdx M yKa3aTbh 001acThb CX0-
X

JUMOCTH ]'[DJ'I}-"-]EHHL[J{ pmma
Pewmenue. a) PacknajpiBas SinX B paj v AENA HA X, NOJNYYUM

x2 -1
T 7 =
J TR )(2n+]]
3 ] 2n+l
=Ctx— ot e (1) x +
3-31 5-5! (2n+1)(2n+1)!

Jna onpenenenusa obnacTy CXOAMMOCTH PAJOB BOCNONB3Y-
emcsa npH3HakoM Jlanambepa

. " (2n+1)(2n+1) 2n+1
1m =Xx lim =
= (2n4+3)(2n+3)1 T wom (2043) (204 2)

OTciofia CleNyeT, 4TO P CXOAUTCA MPH —oo < X < 00,
6) PacknajapiBas € B pAafl 1 Aens Ha X, MOMYUUM

=1 2 ]

j{l+l+-—+ R ]dx=C+]n|x|+x+2x2'+...+ X .

X 2! n! n-n!

Jlna onpenenenus o0acTu CXOMMOCTH BOCIONB3YEMCA NPH-
sHakom JlanamGepa

Taxk xak npu x =0 nepssIii 4ieH oﬁpamaf:"rcﬂ B OECKOHEUYHOCTb,
TO 06/MacTh CXOJHMOCTH MOJy4eHHOro psaa Oymer (—eo<x<0 u
0<x<eo),

B) Ilonp3ysce pasnoxeHueM B psag arctg x W WHTErpUpys B
npegenax ot 0 go x, OyaeM UMETh

x 2 4

j - Xy +(- 1)_1x . Jdx =
3 5 2n-—

3 5 =1

===t =+ (=1)" -—x——;+
31 52 ( ) (2”_1)_

2n+|
-1
ITo nmpusnaky Hanambepa Iim (2 ) =x" W psai cxo-
noye (ZJH—I) x™"

JUTCA B HHTEpBane -1 <x < 1.



HMccnenyeM cXxoauMocTs psja Ha rpaHduax HHtepsana. ITpu

(-1)" = (-1)
, anpu x =-1 BUja ,
TP ) 2o 21y

kKoTopele nmo npusHaky Jleibuuna cxoaarca. CnenoBaTensHO,

X = | pan npHMeET BUJ Z

obnactes cxoAMMOCTH paga bymer (—1 <x<l).
r) PacknaawiBas B pag ln(l +x) W MHTErpupys B Npe/enax ot
0 go x, Oynem UMETH

| -S4 (1) I =
0 n
xz ’ =1 X
=x"'2—2 g-‘ +(—1) ;f+
n+l 2

ITo npusnaky Hdanambepa lim =|x| H psAJl CXOOUT-

=el(n+1) x"
ca B MHTepBane (-1 < x < 1).

I'pannyHble TOYKH HccnenyeM ocobo. Ilpu x = 1 pag npumer
S (-7 _ =
BH/I ET’ anpux=-1Bua T IMockonbKy M3 cpaBHEHUA

BTOpPOI'o paga ¢ paAaoM ﬂHpHKJ’IE HaXOOHM, YTO OH CXOOHUTCH, TO

NEPBBIN paAf, KaK 3HaKouepeayroumiicsa, TeM bonee cxoautes. Ta-
KuM 06pazom, obnacTs cxoaumocTH paaa 6ymer (—1<x<1).

Ipumeps! # 2. Pa3noxuth B CTENIEHHON psiJl QYHKITUIO
1. Pa3noxuth B CTENIEHHOU Psill QYHKIUIO arcigx .

[IpruMeHUM pa3ioKEHHUE B PAJT C MOMOIIBIO HHTETPUPOBAHUSL.

f)=arctgs fO)=0; f(x)= Hlxz :

X

1
arctgx = dx
;[ 1+ x?

HO)II/IHTCFpaJ'IBHaSI (1)YHKIII/I$I MOXET OBITh pas3jiok€Ha B  piadg
aJIF€6paI/I‘{€CKOFO JACIICHUA:

METOJIOM



1

=1-x>+x" =+ (=D"xY + ..
I+x

2

Torna

X

arctgx = J " +1x2 dx = ji(—l)"xzndx = iji(—l)”xz”dx = i(—l)"
n=0

0 0 n=0 n=0

OxoHYaTEeIBHO IMoJIydacM:

3 5 2n+l1
X

arctgx=x— "+ — +(=D" +
& 3 5 7 2n+1
2.
9.2. Paziokuts B paj Teiinopa B okpecTHOCTH TOYKH X =
_? . 1+ x x
dyukuuu: a) e ; 6) cos’ x; B) sin® xcos’x; 1) In < 11) ;
, l—x Vi+x
e) (arcsinx)"; %) arctg/x; 3) ch’x.
Pewenne. a) 3amenss B pase (I) x va — x2, nomyunm
2 4 2n
- X X n X
e =1t (1) —+...
2! n!

0) Pan moxHo monyuuTk ymHoxenuem paaa (I1T) camoro na
3 1
ceDs UK ¢ NoMOLIBIO peobpa3oBanua COs” x = 5 (1+cos2x) u pas-

nokeHua cos2x no dopmyne (ITI) 1 3amensl x Ha 2x

r 4 _4 In _In
coszx=%+%[l—2; + 4: —t(=1) :E; —Fe =
! ! n)!
2 3 4 In=| _1In
=I—E£‘- 2;: —...+(—l)"-2—x~+...
21 4 (2n)!

B) [Ipeobpa3syem cHauaga 3TO NPOU3Be/IEHHE
. 7 2 1 . 32 _ 1
sin” xcos” x =—sin 2x—g(l-cns4x], Packnazsisasi cos4x ¢ no-

Molelo cTanaapTHoro paaa (III) u samenss x Ha 4x, nonyuum

2.2 4 4 2n _2n
sinzxcoszx:%—l[l~4 al -1~4 ad ~-...+(—1)PI4 ad +,..}=

g~ 21 4 (2n)!

2 a5 4 an-3 2
_2x" 2'x w1 277 X

(1) (2n)!

2 4

r) [peacraBum ln:H]"—JE B BHJIE ln(1+x)—ln(]—x). INepsoiii
-X
norapudm gax pasnoxenuem (VI), a BTropoit MoxkeT ObITH NMOJIYYEH

M3 HErD 3aMEHOH X HA — X

2n+1
X

2n+1




ln(]—x}— —‘—2"'——'3'-—...— .

Brruuras 3ToT papg u3 paga (VI), nonyuum

k! -1
lnl+x=2{x+%+,,.+ X +]

l—x 2n—1

n) Ilpeobpa3zyeM gaHHYI0 QYHKLUHIO B MPOMU3BEAEHHE
1}
x(1+x) 2. Jlanee ucnonnsyem Gunomunanbiblii paa IV, nonaras

B HEM .I'I"I--—l
2
= ’ . (2n=1)1x"
x(1+x) 2 =x l—l.{ l_:’ix__iiéx k(=) (2n—1)"x + =
211 2220 2223! 2l
2 3 .. 4 _ 1" a+l
=x_li+i:£___] - SJc—+...+{—1)”M+

2"n!
e) [TpencTaBuM (hyHKLNIO B BH/IE MTPOH3BEACHHA
arcsin x arcsin x ¥ BOCIOJIB3yEMCH CTaAHAAPTHEIM panom (VIII)

Rt Ix* 13X 1x* 13x%°
(arcsinx) ={ x+=—+—-=—+.. | x+==—+=>"—+.. |
23 245 23 245

Tepemuoskas psbi 1o cxeme (7.2°), umeem

.o . 2x 24%° (2n—-2)Nx*
(arcsinx)” =x* + = —+ ==+ F—— Tt —+
32 353 (2n—=1)11n
k) 3amensas B page (VII) x Ha \E, HMEEM

;s L
xt x? n-l X

2
rotg = xt ~ X+ X (<]
arctgVx =x* = 7=+ =0 5

3) IlpeacraBum runepbonuueckHii KOCUHYC B BHIE

x - Y Ix —3x x -x
cx=[ e | Le te s te 1 1ichx+3ch).
2 al 2 2 | 4

ITpu paznoxeHun B psj BOCIONb3yeMCs CTAHIAPTHBIM PAIOM
X, 3ameHAA B NepBOi QYHKLMH X HA 3x

+ ...

1 (Sx)2 . (341::)‘1 . (31)2]“

hix=—|1
] TR )

/ X2 x-t 2
+3| 1+ —+— Tt +... ||
2" (2n)!
\

CknaabiBas nowieHHo, Oy/ieM HMETh




3 = (31n—l:+l)xln

ch3x=1+12 )

n=]



