3anaTTa 4. @yHKUIOHAJIBHI psian
1) Obracme 36ixcHocmi QyHKYIOHATLHO20 PSOY

Ipukaan 1. 3naiitTu 061acTh 301KHOCTI PYHKIIIOHATIBHOTO PSTY
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Ipukaan 2. 3HaiiTu 067acTh 301KHOCTI PYHKIIIOHATILHUX PSIIB
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Poze’szanna. a) OCKUIBEH A9 JAHOTO PADY
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TO 33 PATHKANBEHONK 03HaKoK Komm pag 30iracTeca, aKmo — < 1, TodTO
X

Ll.:l = |xP>1 = xe(—oe:-Du(l;+x),
X

_ | ?
1 AKIIO _l > |. TO pAZ PO30IracThCA.
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Otxe. 001acTh 30UKHOCTI CIIBMNAAaEe 3 OOJAcTIO aOCO/IOTHOI 30UKHOCTI 1
MHOxHHOKW X =(—0; —1)u(l: +o)..

0) OCKUIBKH J714 JAHOTO PAXyY

I(x)= lm up+1(x)
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TO 3a 03Hakow [ Amambepa psax 30iracTeCcd. OPHIOMY abCOMOTHO. AKmO |lx|<l.

TOOTO AKIMO ¢ ' < Xx <e.1 po3diraeTecs | In x> 1, Tob6T0 Ko X € (0; e‘l) (e: +x).

TMocaiouMo pAX HA 30LKHICT y TOYKAX x=¢ | Ta x=e (Ui TOYKH
BIANOBLJAIOTE BHOAIKY. KOMH |In x|=1), B AKkBxX o3Haka [["AmamOepa He Ja€ BIAIOBLIL
HA IHTaHHA 30UKHHIT 90 PO30UKHHH paa.
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301racThCA. alle YMOBHO.
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Otxe, 007acTe 30UKHOCTI PEOY JaHOTO PAAY € IHTEPBal [e—l:e). a obmacTe
abCoMIOTHOT 30LUKHOCT PAAY — (e'l; e).

B) OCKUIBKH 19 JaHOTO PAIY
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TO 3a PaJHKaJTBHOK O3Hakox Kom pag 36iraerbcx, OpHIOMY abCOMIOTHO, AKIIO
2x—3 = 3 =
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PO30IralTeCA.
OTxe. 007acTh 30UKHOCTI CIMBIAZAE 3 00JacTI0O abCOMOTHOI 301KHOCTI 1
muoxuHOK (—0.3:3.3).

r) Ockumkn V x,x#0. rpaguns lim cosnx He icHye. a npH x =() He BHKOHYETBCH
n-—»an

HeoOX1IHA YMOBA. TO PAI HE Mac KOJHOI TOUKH 301KHOCTI.
OTxe. 067aCTO 30UKHOCT! € IOPOAKHA MHOKHHA.

Ipukaan 3. 3HaiiTi 001aCTh 301)KHOCTI PYHKIIOHATILHOTO PALY
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Poze'azagEa. CKopHCTaeMOCHA 03HAKOH JJamamoepa:
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lim = lim . = |cos x]|.
n—ee | U, n=e= n+1 |cosx|®

OT#e, 3aJaHHH pAT 30ITAcTRCA, IO
|cosx| <1, adbo —1<cosx < 1.
I1% HEPIEHICTE BHEOHVETECA IIPH BCIX 3HAYEHHAX X OKPIM THX, I8
cosx=1 adbo cosx=-—1
Hexaficosx = 1 Maemo x = 2wk, Kk E Z.

Hexait cosx = —1. Maemox = (2k+ 1)m,k € Z.

JoCcmIKyeMO JaHHH PAX ITHX TOYKAX.
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Ilpu x = 2mk. cos x = 1 MaeMO PO30OUKHHI FAapMOHIYHHH PAT —.
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32 03HAKOK JIeHOHHIIA, TOOTO VMOBHO.
OTtxe. 007acTh 30LKHOCTI JAHOTO pAXY X + 2wk, k € Z.
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Hpukaan 5. J[na nanoro QPyHKITIOHATBEHOTO PSATY
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Poze azanns. MaeMoO OYEBHIHY HEPIBHICTH —|=— A B
n! n!
©
xe(—w+o), n=12.... . TakuM 9HHOM, pAT MaKOpPYETBCA HA 1HTEP-
n=] n!
- x -
Bam X € (—00,+00) YHCIOBHM PAIOM > — . 3aCTOCYEMO MIA JOCILLKEHHA YHC-
n=ln!
. - 1 1
JIOBOTO pAxyY O3HAKY " Anambepa: Ap =l A =""Tr-
n! (n+1)!
oAl o n! : 1 ks -
Im 2= =lm —=lm ——=0<1. Orxke. pax Y — 30UKHHH, TOMY 33
a3 a,  ze(n+1)! nsxn+l p=in!

5 i % L cosnx . : =
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Ipuknan 6. 3HaiiTH 00671aCTh 301KHOCTI PAIY Zn=1$ Ta MOKa3aTH, 10 B
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Mpn —1< x <1 pan 36bkumii.

Mincrasnmo X =1, x =—1 B zanannii paa;
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x=1 2— - 30KHAH, 00 € VIAralLHCHHM FapPMOHIYHEM NPH P = 3>1;
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Ormxe, obnacts W0iknoeri —1 € x <1.
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o . . x+1cosnx
IMpukaanx 7. 3HalTH 00J1aCTh 301KHOCTI PAY Yopeo ? Ta MOKAa3aTH,
ns5+1

1o B o0xacti [0,2] psig 306iraeThesi piBHOMIPHO.

a) TIlosmammMo u,(x)= . Tomi. ocxutekr 0=<x<2. a aus

IIOBiJEHOPO X |COS nxl =1l.710
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3HAKOJOJATHHM 1 301racThbciA. 00 p=;>1. Tom 3a o3Hakow BelepmTpacca

3aJaHHH 33 YMOBOIO PAI PIBHOMIPHO 301ra€Thesa Ha Biapi3ky [0.2].
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IMpuxnan 8. 3Haiiti 001aCTh 301KHOCTI PAAY Yp—q X" Ta IOKA3aTH, IO B
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obmacTi [— > E] psia 301raeThbesi pIBHOMIPHO.
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PosragremMo 3HAKOJOJATHHH pAX Ea,, 1 OBeeMO. IO BIH 30UKHHH, TOOTO.
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BIH € MaXOPaHTHHM PAZOM 3aJaHOTO QVHKIIOHAABHOro pazxy. [IificHo.

3aCTOCOBVIOUH 03HAKy JamaMOepa, OaepKHMO:

) a ) 7n! ) .-)f.'.' ) l
Im—22 = lim—— = lim — hm——=0<1.
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Otxe, pan Zan 301raeThCA 3a 03Hakow Jazambepa. 1 TOA1 3aJaHHH 33 VMOBOK
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G VHKINIOHATEHHE PA 301ra€ThCA PIBHOMIPHO Ha IPOMUKKY l:—;. ;:] :
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Mpuxnan 9. 3HaiiTi 001aCTh 301KHOCTI PSIAY Yipre 1 n(j;—n) Ta MOKAa3aTH, 1110

B oOmacti [—5, —1] psin 36iraeTbest piBHOMIPHO.
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B) Ilosmawmuo u,(x)= -

Ockimekn —S<x<-1. 710 |[r+3<2 |
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TOI1 |HE[:I}|= N =da,.
= = n2" .
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fim %4 _ i | ]'H, tim 24 1) -
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VMOBO, PIEBHOMIPHO 30IracThCE Ha IpoMIEKY [—5, —1].



Jlupepenyirosanns ma inmeepysanis qbyHKL;iOHaﬂbHux pAois

COS Tx

n+1
Ipukaan 10. 3uaiitu cymy psaay: Yop—1(—1) n(n+1)

< |cos ;\1"‘1

6) Jlns 3HAXOKEHHA 00JaCT1 30UKHOCTI PATY. POIMVIAHEMO PAX ) 2D
nal 1T\ +

Ta 3aCTOCYEMO A0 UBOTO pAY O3Haky Jamambepa:

), B g E ]
n—=| 1 (x) "‘*°°(n+l)(n+2)-|cosx| ""‘tl+l](1+;]
n)\ n)

HepiBHicTh |cosx|<1 BHKOHYeThCH M1% BCIX x=kz., k<M. are mpm
x=kx., k€. 3zaganEi QVHKIIOHATBEHHA pax 30iracTecs. ToMy oOnacTio
30UKHOCT! IBOTO PAAY € VCA IHCIOBA BICh. AJle IS NOJATBIIOrO 3aCTOCYBaHHA
TEOPEMH TIIp0 MNOWIeHHe Ju(EpeHIIOBaHHA. OyZeMO BBaXaTH, IO
x=kr, kelN.
n+l

7+1COS X
nn+1)

IMosHawmmo mykany cymy:  S(x)=> (-1)
Ml
cos" X

Tom S'(x)=smx-S,(x). ze S§,(x)= i (-D"

Tie]

S{(x)=smx-S5,(x); me S,(x)= Z(—l)”*’1 cos™ " x.
Nl

1

Ocriasen S,(x)=——_TO
1+cosx
in 1 *d(cost
5(x)= [ = df=—[ﬂ——]n[l+cnsx}+]n2
1+1:c:+5i!‘ 1+cost

Tom S'(x)=-smx-In(l+cosx)+In2-(sinx):

S(x) =—| sint - In(1 + cost)dt + In 2| sinrdr =
] 1]

[]ﬂ{l+cnsa‘}d(l+msr}—]ﬂ2-(msx—1}=
0



=[(1+ Eﬂsf}]ﬂ{1+cﬂ52‘}—(l+c[}5?}}|; —]nl-(msx—l}=
=(1+cosx)ln(l +cosx)—1—-cosx—2In2+2-In2-(cosx)+In2 =

={1+cﬂsx}]ﬂ(l+cnsx}—(l+]n2}c::-s:r+1—]n2, x+kr, k=Tl

n+1 tan X
IMpukaan 11. 3uaiitu cymy psaay: Yop—,(—1) ot D)
B) [ns 3HaXOIXKEeHHA 007acTi 30UKHOCTI JaHOro ¢VHKIOHAIBHOIO PAIY.

JaMHIIEMO PAZ 13 MOAV/IIB WISHIB 33aJaHOTO PAAY

< ltexf’
—n(n+1)

Ta CKOPHCTaEMOCA 03Hakow [lanamoepa. OgepxHEMO

n+1
. tgx| - 1
hmii”ﬁ('L)= |g1| n(n + )n=|tg_\'|<1’
n—solu, (x) | "= (n +1)(n+2)-|tgx|
T T : T
TOOTO. ——+kir<x<;-+k;r, keN. OckuiskH OpH x=i:+k7z. kelN,

PAX 301ra€ThCA. TO 00IACTh 30LUKHOCT! OBOI0 PAXY MAa€ BHITIAL:

p-{s

Ane Hajam 79 3aCTOCYBAHHA JO 3aJaHOTO 3a YMOBOK PHIY TEOpPeMH IIPO

_£+kﬂ5x$£+kﬂ . keN.
4 =

mowIeHHe JHQEpPeHIIIOBAaHHA, MH OyZeMO PO3IIAJaTH JHINE Ti 3HA4YeHHA X 3
: T =
MHOKHHH D fK1 3aJ0BOIBHAKTE YMOBY X = t: +km. kel.

[To3HAYHMO IIYVKaHY CYMY

tgx

n+l
S(x)= Z( 2 n(n+1)

Ta NEePeNHIIeMO IIeH pAx Y BHITIAA1L

n+l

1 18
n(n+ 1)

S(x)= LS] (x). me S)(x)= % G ) i
tgx ol

Tl

Tom



S(x)= $,(x). me S;(x)=3 (-1)* tg"x
CosS™ X = n
Ham.
S3(x) = S;(x), me S;(x)= V‘( 1)"+1 5 o

cos” x =z

OCKUTBKH A9 THX 3Ha49eHb X 3 MHOKHHH D, fxi 3aJOBOJIBHAXOTE VMOBY

ﬁ { oo d
X# 1-: +km. k<Z.BHKOHYETHCA YMOBA |tg x| <1.70

1 1 1
S;(x)= ,a SS(xX)=—7—- :
1+tgx z cos"x l+tgx
X
Tomy S,(x)= “ 1 dt =[M=ln(tgx+l)-
cos t l-rtgt s 1+igt
3BigcH S (x)= In(tgx+1);
cos™ X

S, (x) = [ —In(tgt+ 1)dr-[1n(tgr+1)d(tgr+1)—
OCOS T

= (tgr +1)-(In(tg? +1) -1)| =(tgx+1)(In(tgx+1)—1)+1=
=(tgx+1Din(tgx+1) —tgx.

tex+1

. HapemTi, omep&EyeMo  S(x) = In{tgx+1)—1.

2n+1

Ipuknaan 12. 3uaiitu cymy paay: Yp=,(—1)"*nx

a)  3HafimeM0 CHOOYATEY IHTepBal 30UKHOCTI 3aJaHOTO pANY. IO IBOTO

zacToCcyeMO o3HAKY JamaMoepa:

1, (1) = (1) ", () = (CD™ (- D)

U ()| _ | ~1)"(n +1};r‘”+3| ST ]J.Ii‘lﬂ[l+ 1'] 2ot
H.

u,(x) ﬂ—ﬂ‘ (—1)" 2 | n—@ J n—e

Lim

e

Xt <1= :r|-::1::= re(=L1).

IBIOEH OJEPEHMO 1HTepBanl 30ukHOCTI x=(—L11). OcCKinekH IDaHHHA pag €



pO301EHEM IpH X¥= =1 To 00MACTE 301AHOCTI UBOTO PATY — e 1HTepBam (—1, 1).

BimoMo. 0 CTeNeHEBHH PRI BCEpPeOHHI HOrO MPOMUKKY 30UKHOCTI MOMHA
NOLIEHHD JHGEPEHIIEATH TA IHTETPYEATH, IPH UBOMY OTPHMAHI B PE3VIBTATL
mHGepeHIIIOBAHEA Ta IHTETPYVBAHHA pPAOH OVIVTE MaTH TOH Ee pamiyc

30UKHOCTL, IO 1 BHXUTHHE AT

[MozHadEMo WMYVEAHY CoyMy  Si(x) = Z[—l}"m:z'”', re(-1.1). Ta

A=l
NepeNHIIeMO JaHHH pal v BHIIAIL
1 g - g 1 - T
S(x)==x"> (-1)" 2mx" = — xS (x). me Sy(x)= > (-1)"2mx™
2" 5 2 =

InTerpyoun pax Sl(.vr)=z(—l)".7_rz.1r2""1 mo x (3a ymoBH. mo [|x| <1).

Pie]

OOCPAEKHMO

X = : X . x : x2n ® - _xl IZ
[S()dt = (~1)"2n[ " dt =Y (-1)"2n=—=3(-x?) = e
0 riel 0 Nl N pa I o o X

;.

x -
abo [Sl(t)df=— 2 -. x=(-11).
° 1+x°

Tenep audepeHINOOYH OCTAHHIO PIBHICTE. OTPHMAEMO

r

x ’ - \ Yy
[[Sl(r)dr} ={- = :J = §(x)=———. xe(-11).
0 1+x° ), (1+x7)

X

; S 1 , 2x X
Otxe. otpumaemo S(x) =;x‘81(x) =X T = =, xe(=L1).

= (1+x2)‘ —-(I+x:)-

Mpuxaan 13. 3uaiiTi cymy paay: Yeeo(n? + 3n + 3) x™+1
) Coodatky 3HaHIeMO IHTEpBan 30UKHOCTI JaHoro paxmy. Jnda meoro

CEOPHCTaeMocCA 03HaKow [Jamamoepa:

u,(x)= (n* +3n+ 3" u, (x)=((n+ D7 +3(n+1)+3)x™:



‘((n+ 1) +3(n+1) +3};lr'”3

fz—m| (n* +3n+3)x™ |

Hrz+1|:'r}

i1, (x)

IBIMEH OJepAHMO 1HTepBan 30i&HOCTI x<=(—11). OCKIIBEH JaHHE PO €

hm

H—300

=|;r|-l=|_r|{1 = |I| <1,

PO301EHHM IpH X = =1, To 06IacTs 30UKHOCT] ILOTO PAOY — IIe 1HTepBan (—1. 1).
[lepeTEOpHMO LeH pan:

Z(ﬂz +3n+3)x™ = EL(H +2)Y —(n +1]|}:vf'HI =D (n+ 2)* x™ —x> (n+1)x".
r 1=l 1=l nd}

OTpHMaH] PAIH TAKOXK 301ra0Tecd B iHTepeam (—1, 1) [To3HaTaMo pagH depes

S(x)= i(ﬁz +3n+3)x™, S5 (x)= i(ﬁ' +2)°x™ 1a §,(x)= i[h‘ +1)x"
A=l =l el

Tom S(x)=S5,(x)—xS,(x). xe(-11).
ITowIeHHO IHTErpPYIOYH OBa OCTaHHI PAaH mo X (33 yMoBH. mo ] <1),

OO€PAKHMO

X ) X > @
[51 (Ndt=> (n+ 2)? f " dt = S (n+ D) e xD (n+ 2)x™ = x5,(x).
0 ne=l) ° e ne=0

ae 55(x) = i(n +D)xX™. xe(-11):

el
X o X E x_n+l o X
[S,dt =Y (n+D)["dt =Y n+1)—= ™ =—— xe(-L1).
.0 e ~° nd 717 - Nl l-x

JudepeHiio0TH OCTAHHIO PIBHICT. OTPHMAEMO

Fa ' ' .
; 1
[ [Sz(t)dr] ={L] = §,(x)= - xe(-L1).
0 Jy, EEER (1-x)
Jam. iHTerpyrouH S;(x) mo x. MaeMo
X @ X x 1
[83(t)dr =>'(n+2) [t"*ldt= Zx”’: =x'—, xe(-1D),
0 n=0 0 N 1-x

a MoTiM. JHOEPEeHIIIOTH OTPHMAHY PIBHICTE II0 X, OJZEPKHMO



') = 2
s x; . xe(-L1).
(1-x)"

x p=ad  [fE ) (2x2-x)
OTtxe. MaeMO 2‘;Sl(t)dt=x - . 3BUIKH ( E‘;Sl(t)dr) =[ 1—-x) J

S;(x)=

:
¥ =3x" +4x

= §;(x)= (- 1_)3

3 2
—3x?+4
X XT + x_ X = XE(—l,l)-

S(x) =
(x) (=3} (1-x)°



