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I 3ATAJIbHA YACTHHA

1.1 IlepexmoBa

Buma wMaremaTnka € OJIHIEIO 3 OCHOBHUX  JUCLMILUIIH
byHIaMEHTATBPHOTO MUKy Y MATrOTOBI (haxXiBIliB 31 CIEMIAIBHOCTEH €KOJIOTis,
Typu3M, HayKH Ipo 3emito Touo. BoHa crnpsiMoBaHa Ha BUBYEHHSI OCHOBHUX
MOJIOKEHb JU(EpPEeHIIaIbHOTO Ta I1HTETPAJBbHOTO YHCIEHHS, YHCIOBUX Ta
(YHKLIOHATBHUX PAAIB, 3BHUYAMHMX JAH(PEpEHLIAIbHUX PIBHSAHb, TEOpIi
IMOBIPHOCTI Ta MaTEeMaTHYHOI CTAaTUCTUKU Ta Y3araJbHEHHS MOXJIMBOCTEH
MPAKTUYHOTO BUKOPUCTAHHS BUBUYEHUX METOIB MPHU BHUPIIICHHI MPAKTHUYHUX
3aJlay y KOHKPETHIM HayKOBO-TIPAKTUYHIN AisUTBHOCTI.

Mera BHBYEHHS JAUCHMIUIIHM — 3a0e3neuuTd (yHIaMEHTalbHE
3aCBOEHHSI TEOPETUYHOTO KYpCy BHUIIOI MAaTEeMaTHUKU , CIPUATA (POPMYBaHHIO
HaBUYOK Yy 3aCTOCYBaHHI BIJIOMHMX METOJIB BHUIIOI MaTeMaTUKH B PI3HUX
rajxy3sx, HaBUYOK TBOPYOIO JOCIIIKEHHS Ta MATEMaTUYHOIO MOJEITIOBAHHS
3ajad.

3aranbHUI OOCST HABUAJIBHOTO MPOIIECY B TOJMHAX, PIBHSIHb 3HAaHb Ta
BMiIHb IPH BUBUYEHHI JMCUUIUIIHM  BH3HAYaIOTHCS OCBITHHO-MPO(ECIHHUMHU
nporpaMamu.

3apnanHa aucuuiuiing “Buma martemaTtuka” - HaBYUTH CTYJICHTIB
NpaBUJIbHO BHUKOPHUCTOBYBAaTM BHBUYEHI METOAM IMpPH pO3B’sI3aHHI 3a1ay 1
aHaJlI3yBaTU pe3yibTaTH MaTeMAaTUYHUX OO4YMcIeHb. BHUBUEHHS IUCUUIUIIHU
“Buma MmaremMatuka’ — 0a3yeThCsi Ha 3acajax I1HTErpauii TEOpEeTHUYHUX 1
NPAKTUYHUX 3HaHb, OTPUMAHUX CTYJEHTAMM Y 3arajbHO-OCBITHIX HaBYAJIbHUX

3aKJIazax.



MeTa MeTOAMYHMX BKA3IBOK - PO3’SICHUTU Ta JIONOMOITH CTyAEHTaM
3aCBOITH OCHOBHI MOHSTTS TEOPETHUYHOTO KypCy Ta HaBUUTH BUKOPHUCTOBYBATU
3HAHHS MPU PO3B’A3aHHI 3a71a4 TaHO1 AUCIUILTIHH.

B pe3ynbrati BUBYEHHS [IBOTO PO3JIIIY CTYICHT IIOBHHEH:
3HATH — OCHOBHI BH3HAYCHHS, TEOPEMH, OCHOBHI PI3HOBUIU PSJIIB, METOJIU
JOCTIPKEHHSI Ta HEOOXiJHI 1 JOCTaTHI O3HAKW 30DKHOCTI psiB, 30Kpema
CTEIICHEBUX, METOJM PO3BUHECHHS (QYHKIIH Yy CTENeHEBl psJId, OCHOBHI
3aCTOCYBaHHS PSI/IiB;

BMITH — BUKOPHCTOBYBATH TCOPETHUYHI 3HAHHS Ta HAaBHYKH IPH BUKOHAHHI
PI3HOMAHITHUX MPAaKTUYHUX 3aJlady, Y SIKUX 3aCTOCOBYETHCS MaTEeMaTUYHUI
amapaT Teopli CTENEeHEeBUX PsIIB, 3aCTOCOBYBAaTHM CTENEHEBl psAaUd JA
HAOMDKEHUX  OOYMCIICHb 3HA4Ye€Hb (PYHKIINA, OOYMCIEHHS BH3HAYCHUX
IHTErpalliB, pO3B’s3aHHSA AUQPEPEHIIAIBbHUX PIBHSAHb 1 T.C., MPABUIBHO

aHaJIi3yBaTH pe3yJbTaTH MAaTEMAaTHIHUX OOYHCIICHb.

1.2 3mict po3ainy

JocmipkeHHs 301)KHOCT1 CTEIIEHEBUX PSIJIIB.

PosBunenns ¢ynkiiil y crenenesi psau Teinopa Ta Makiopena

3acTOoCyBaHHS CTEMEHEBUX PSAIB Jis1 HAOIMKEHUX OOYMCIICHh 3HAYCHBb
GYHKITIH.

3acTOCYyBaHHS  CTENEHEBUX PAMAIB g  HAOIMKEHUX  OOYMCIICHb
BU3HAYCHUX 1HTETPAJIIB.

3acTOCYBaHHSI CTETICHEBUX PAAIB Il HAOIMIKEHOTO PO3B’SI3aHHSA

nudepeHiaIbHUuX PIBHSIHB
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II METOAWYHI BKA3IBKHA

2.1 3araabHi nopaaun

OcHOBHOIO (OPMOIO HaBUaHHA CTyJE€HTa € poOoTa 3 HaBYAJIbLHUM
MaTepiajoM, IO CKJIAJAEThCS 3 TAaKUX EJIEMEHTIB: BHUBUYCHHS Marepialy 3a
JIOTIOMOTOI0 TIPYYHUKIB Ta HaBUaJbHUX IIOCIOHMKIB, pPO3B’s3aHHA 3ajad,
camMoTiepeBipKa, BUKOHAHHS NPAKTUYHUX  Ta KOHTPOJBHUX poOiT. Ha
JOTIOMOTY ~ CTyJIEHTaM  YHIBEPCUTET  OpraHi3ye YHUTAHHS JIEKIIH,
MPOBEJICHHS] TPaKTUYHUX 3aHATh. KpiM TOTO, CTYyJIEHT MOXeE 3BEpTaTHCs 0
BUKJIaJladya 3 THTAHHSIMHU [JIs1 OJEp’KaHHS KOHCynbTamii. OIHaK CTYIEHT
IMOBUHEH namMm'sTaTd, MO0 TUIBKK TPU CHCTEMATHUYHIH 1 HAmoJICTJIUBIM
CaMOCTIMHINA poOOTI JOMOMOTa BHKJIaJadya BUSBUTHCSA JOCUTH €()EKTUBHOIO.
[Iporpamoro nependavyaeTbCsi HAMCAHHA MOJYJBHUX KOHTPOJBHUX POOIT Ta
1HIMBIAyaJIbHUX 3aBJIaHb, 110 OI[IHIOIOTHCS 3T1THO 3 poOOUOI0 MporpaMoro. Bei
poOOTH TOBMHHI BUKOHYBAaTHUCA CaMOCTIHHO 1 CIY>)KMTH JE€SKOK MIPOIO 1
rapaHTi€lo TOTo, 10 JaHa AUCIUILIIHA € 3aCBOEHOIO CTYJECHTOM.

Hacammepen cTyieHT MOBUHEH po310paTHCs y 3MICTI OKPEMOT TEMHU KypCy
3a JOMOMOTOI0 HABEJIEHO1 Y MYHKTI 1.3 HaBYaiabHOI Ta METOJIMYHOI JIITEpaTypH,
30KpeMa KOHCHEKTY JIEKIH , a SIKIO0 TMpH HOTO BUBYCHHI BUHHUKJIM MUTAHHSA -
BUKOPHCTOBYBATH 1HIITY OCHOBHY Ta J0JATKOBY JITEpaTypy Ta MOBYAHHS A0 IIi€i
teMu. [licig HbOro, KOPUCTYIOUUCH LI€I0 K JITEPATypOro, MOTPIOHO BIAMOBICTH
Ha TTUTAHHS JIsl CAMOTIEPEBIPKH TIO 111H TeMi, sIK1 HaBEeJIeH1 Y KOHCIIEKTI JIKITIH 3
mucrutTiay. Komm momnepenHiid MyHKT BUKOHAHO, CTYJICHT MOXKE MEPEXOIUTH
JI0 BUKOHAHHS IPHUKIIAJIIB KOHTPOJIBHUX 3aBJaHb , [0 BIJIOBIIAIOTh BUBYCHIN

TeMi, BUKOPUCTOBYIOUN HaBEJIEH1 PO3B’I3aHHS TUTIOBUX 33]1a4.



2.2 MetoauuHi BKa3iBKH 10 Po3B’si3aHHS 3a71a4

Jlimepamypa: [1], tn.ll, §10, [2], tn. XV, §5, [3], mlll, §1-3, Bopasu 38-42,
50-53, 59-62, 65-69, 73, 74, 83; §5,6,7, BupaBu 137, 138, 144-146, 150, 172,
176, 177; §9(2), BupaBu 264, 265, 268, 269, 271, [4], rtn.XI, §1-5; rn. X1, §2.

Jloeiokosuit mamepian

Cepen GyHKIIOHATBHUX PAAIB € KJAc CTETICHEBUX PAIIB. Psa BUrsay

ia (x=x,)" =a, +a,(x—%,)+a,(x—x,)* +
n=0

HA3UBAETHECA cmenerHesum 3a CTCIICHIAMU ( ) BI/Ipa3I/I a
“80,8,8y,-

NV 2
nocriiimi  umena.  Sxmo X, =0, pan Z a X" =a; +ax+a,x +...¢
n=0

crerreHeBUM 3a creneHsmMu  X. Ywmemo R Take, mo mis Beix X,‘X‘< R
CTEIIEHEBUH psll 301raeThes, a s BCIX X ‘X‘ >R, po30iraeTbcsi, HA3UBAETHCS

paoiycom 30ixcHocmi psdy, a 1HTEpBal (— R; R) HA3UBAETHCS  [HMEPBAIOM

s6ixcnocmi. Jlna pagy D a,(X—X,)" iHTepBai 361KHOCTI Ma€ BUMIIAL
n=0

xe(X,—R, X, +R) 3 HeHTpoM B TOHI] Xy Jns psany Zanx" 1HTEpBal
n=0

36ikHOCTI Mae Buraan Xe(—R, R) 3 uenrpom B Touni O. VY rpaHu4YHHX
TOYKax X =R moBeliHKa psiy BUMAarae J0JaTKOBOTO JOCTIKeHH. MoxHa

BKa3aTy MPaBUJIO JUIsl HAXOJKEHHS pajiiyca 30DKHOCTI CTEMEHEBOro  psiay.

Jocniooicenns 36ixcHocmi cmenenesux psois.

Teopema 1. fkmo icHye rpanuus |jmyla,|=p, TO R:i, MIPUYOMY
P

n—o

BBaxkaeMo R =0, sxmo p=o0 , 1 R=00 sxmo p=0.

Teopema 2. SIkmio icHy€ FPaHULA |jy|Yna(X)] _ o R :i, NpUYOMY MH
e | U, (X) P

BBakaeMo R =0, sxmo p=0 , 1 R=o00 sk10 p=0.
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CremeneBi psaum B o0macti 301KHOCTI 30iratloTbCsi aOCOJIOTHO, TOMY
MO>KHA IMPOCTO BUKOPUCTOBYBATH O3HAKH 301’KHOCTI 3HAKOJAOIaTHUX PSIJIiB.

3a o3nHakoro Jlamambepa, psa 30ira€Thes, SKIIO:

n+1
lim| Y2 O8] i Bl XT g | @ | <1
n—oo un(X) n |an||X| n—o a.n

3a paaukaabHO0 03HaKkor Kol psijg 30iraeTbes, sIKIIo
(x)|=limg/|a||x" =|x-limy/la,| = <1

Pozeunenns ¢pynxyiii y cmenenesi psou Tetinopa ma Maxnopena

limp

n—o0

Psioom Tetinopa pynxuii f(X) Ha3MBaeThCSA CTEIICHEBHH PSII:

, y f(n)
F(x f 2:(0 (x—x0)2+...++M(X_Xo)n+Rn(X)’

_ 0
F(x)=f (%) + 1 (x=%, )+ o
ne Rn(X) - 3anumkoBuii wieH psaa. HeoOXimHO YMOBO pO3KIaaHHS (YHKII
B psip Teitnopa € nuddepeniiiiioBanicTh PyHKINT HECKIHUEHHE Yncio pasiB. [Ipu

x0=0 11e#i psiT IEPETBOPIOETRCS Y psi0 Makiopena.

Po3zeunenns ocnosnux enemenmaprux Qynxyiu y cmenenesi paou

1-eX:1+x+)§2|+ +)I:n|+ ijo)g;,XER.
2. sinx=x—X—3+X—5—...+(—1)”+1£+...:iﬁ;xGR
3l 5l @n+1)! T & @n+)!
3. cosx=1— 2I+)ﬁ )§+ :zo(—l)”();n)!, xeR
4. Inf1+x|=x X22+)§ )f+...+(—1)”_1xr:+...=g(_znﬂxn;—l<x£1
5. arctg x=X— )§+X55 ...:n:(—l)”‘l)z(rz]n__i, ~1<x<1
7. @+ x) :1+gm(m—1)..n.!(m—n+1)xn xe(-11)
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3acmocyeanusa cmenenegux psoié 01 HAOIUNCEHUX 0OUUCTIEeHb 3HAYEHD
@dyHKYill.

Jns HaOmmKeHUX OOYMCICHb 3HAYeHb (YHKIIH BHKOPHUCTOBYIOTH
PO3BUHEHHS OCHOBHHMX e€JE€MEHTapHHX QYHKIIH Yy creneHeBi psaau. s
HaOJIMKEHOTO O0YMCIICHHS 3HauYeHHs (DYHKIIT Y TOUIll Xo Y PO3BUHEHHS (PYHKIIIT
MJCTaBISIOTh 3aMICTh X 3HAYCHHS Xo 1 32 HaOMMKeHe 3HaueHHS (PYHKINT y i
TOYIll OEpyTh CyMy MEPIIMX 7 TOJaHKIB po3BuHEHHS. [loxubka mpu 1iboMy Oyjie
MEHIIIA 32 NEPIINI BIIKUHYTHIA TOJaHOK Y BUIIAJKy 3HAKOMIOYEPEKHOTO Psay, a

1HaKIIIe OOYUCITIOETHCS 3a I0MTOMOT010 (DOPMYJIH 3aTUIITKOBOTO YJIeHA PAY.

3acmocysannsa cmenenegux psoie 0/ HAOAUNCEHUX 0OUUCTEHb BUSHAYEHUX
IHmezpanise.
CreneHeBl psiAu 3aCTOCOBYIOTHCS ISl OOYMCIIEHHS 1HTErpajiB, IO HE

OepyThCsi B eJeMeHTapHuX (yHKIiAx. Xail Tpeba OO0YMCIUTH BU3HAYCHUN

. b . . . . e e L s
inrerpan | f(x)dx. lligcraBumo 3aMicTh MHiAiHTErpanbHOi QyHKID i

PO3BUHEHHSI y CTENEHEBUM PsAJ 1 CKOPUCTAEMOCH BJIACTUBICTIO JIIHIAHOCTI
iHTerpana. B pesynapTaTi OTpUMAaEMO HECKIHYEHHY CyMy IHTErpajiB Bij
CTeNeHEeBUX (PYHKIH, sKI OepyThCs y KBaapaTypax. BasBmm w11 iHTerpanmu i
BUKOHABIIM TOJIBIHY MiJCTAHOBKY 3a TPAHUISIMH iHTETPYBAaHHS, OTPUMAEMO
YUCJIOBUN Psifl, SIKUM 30iraeThcs. 3a HAOMMKEHE 3HAYSHHS IIYKAHOTO 1HTErpaiy
BI3bMEMO 7#-HY YAaCTKOBY CyMy OTpUMAaHOro psiay. [Ioxubky oOuucioeMo K y

MOTNEePEeTHHOMY MYHKTI.

3acmocyeanusa cmenenegux psoie 0/ HAOIUNCEHO20 PO38 SA3AHHA
ougepenyianbHUx pieHsHb
[Ipu HEOOXimHOCTI HAOIMIKEHHOTO PO3B’si3aHHS  AU(EpPEeHITIaTbHOTO
PIBHSIHHS 3 TOYAaTKOBUMH yMOBaMHu (KOpPEKTHO mocTaBieHoi 3amayl Korimi)

pOBB,HSOK IIYKArOTh Y BI/II‘J'ISIJIi CTCIICHCBOI'O pAAY 3 HCBU3HAYCHHUMUA
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KoepiieHTaMH Y= a,+ax+ a2X2 +... an=? . Xii T10janbIOro

PO3B’sI3aHHS 3aJICKUTh BiJl METOAY BIAIIYKAHHS IIMX KOC(IIIEHTIB.

a) Memoo nocnioognozo ougepenyirogants MONIATae B TOMY, M0 (PyHKIIISA-
PO3B’SI30K TMpeJicTaBieHa cBoiM psaoMm Teitnopa (abo Makiopena), ToOTO
KoeQIli€eHTH MICTATh MOXIAHI mi€l QyHKHIT y omHii 1 Tik camiit Toumi. Lli
MOXIHI MOXKHA 3HAWTH, TMOCHIIOBHO JU(EPEHIII0Yr OOHIBl YaCTHHH
nrdepeHIliagIbHOro PIBHSAHHSA, 10 PO3B’sA3aHE BIHOCHO CTapIIOi MOXI1THOI, Ta
MJICTABIISIOYM BXKE BiJIOMI 3HAYECHHS MOJIOJIINX MOX1THUX y TOYII.

0) Memoo HesusnaueHux Koeghiyienmis nependayae  n-KpaTHe
nudepeHIIIOBaHHS. CTEIEHEBOr0 pANy, SIKUM TMPEJCTaBICHUN pPO3B’SI30K, 3
NOJAJIBIIOK MiJACTAHOBKOIO LKX BUpa3iB y AudepeHuianbHe piBHAHHA. [ami
MPUPIBHIOIOTh KOEQIIIEHTH TPU OJHAKOBUX CTEMEHSIX Yy TMpaBiii Ta JiBid
YaCTUHAX PIBHSAHHA 1, TAKUM YHWHOM, OTPUMAIOTh CHUCTEMY JIIHIMHUX PIBHSIHBb
JUISL BIIITYKaHHS KOCe(IIlIEHTIB CTEIIEHEBOTO PSAIY.

VY 000X BUMAgKax y SKOCTI HAOJUKEHOTO PO3B’S3KY OEpPYyTh HACTKOBY

CyMY CTENEHEBOIO PSAY, IO 3a10BOJIbHSIE MPUITYCTUMY MOXUOKY.

Ilpuknaou po3e’azanns 3aday

Hpuxnan 1.

n

3HalaITh 00J1aCTh 301)KHOCTI PATY ixf

n=1

Po3B’s13aHH4.

R=— L _Jim

lim @m‘ "

a,

+1

_limN*+1.q
n—oo n

n—oo

Inrepan  36ikHocTi X €(-11). Jlocmimkyemo rpaHmuHi  TOYKW.

Xx=1= ii — s po30iraeTbes;

n=1
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0 _1 ! . )
X=—1= Zﬁ—nl - 301ra€ThCs YMOBHO 3a O03Hakow JIenOoHuIIs.
=1
BignosBink:

O6macts 36ixHOCTI pay: X € |-1,1) .

n

Mpuxnan 2. 3uaiiniTe 0071acTh 301)KHOCTI PSAY zm,
n=1 -

Po3B’si3anng.

|
R—Iimmzlim(n+1)=w;

n—oo ! n—oo
Bianosinn:

Psin 36iraeTbest pH BCiX X € (—00,00) .

Ipuxaan 3.
O6uunciutu SIN10° 3 Tounictio 0,001.
Po3B’s13aHH1.
3 X5
SN X = X— 3 + 5 Psin 30iraeTbes npu 3HadeHHi X € R.

10° :7;;()(3:) =17§3; sin10° :&_?%!(1723)3+51!(17§3j5_"'

Psn 3HakomepeMiKHUN, 3aJIMIIOK PSAY MOXKHA OIIHUTH 3a O3HAKOIO

JleliOHuts. 3HaitnemMo ujeH psaay, MeHIui 3a Moaysiem, Hix 0,001.

\u2\=(§j3-;<0.001

3a o3Hakor0 JIeHOHMI MoX1uOKa Bl BIAKUIAHHS BCIX YWICHIB, IOYMHAIOYH

3 N -T0, TIOPIBHIOE ‘Rn‘<‘un+1‘, 3HAYUTH ‘Rl‘<‘u2‘<0.001 ; Sinl0° :%:0.174-
Bignosinn:
: o __ T _
Sinl0° = 18~ 0.174
Hpuxnan 4.

OGuwnciuty 3 TounicTio 10 0,01 3nauenus IN8.
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Po3B’sa3aHHs.
IN8=1In23=3In2; O6uncimmo IN2 . Cxopucraemocs poskiananum
jorapudmiuHoi QYHKINT B pAI;

x2 X3
In(1+x) X— oty

x2 X3
|n(l—X)=—X—7—§—
InM:In(1+x)—ln(1—x):2 x+—+ + X|<1
(1=x)
[Tpu sskoMy 3HAYEHHI X ?_)):_2’? l+x= 2(1 X X= %
1 1

_o(1, 1 1
|n2_2(3+34+35.5+...J

_qo(1, 11 1 1
In8=3 2(3+33 3+...+32n+1 2n+1+"'J

CKilbKY 4iIeHiB MOTpiOHO 3amuimuTH, mo6 obuucauty IN8 3 TouwmicTio

0,017
11 12 (1Y, |
<6'32n+1'2n+1{1+(3j +(3j +...

.1 1 1 _,1 1
32n 2n+1 1_% 32n 2n+1

R =3-2 1 1 1 1 }<

32n+1 2n +1+32n+3 on+3t

119 1 _ .
R, <245 =180 ~0:005<0,0%

11 2
In8= 6(3 81} 2+.2,22,07.

Bignosiab:

Ln&=2,07

Hpuxaan S.

OO6uncauTu Q/ﬁ 3 TounicTio 0,01.

Po3B’s13aHuA.
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Y7 =61 =241+ =2[1+1]“

16
CxopucTtaeMocsi 01HOMIHAJIBHUM PSIOM, BBOKAIOYH x = 116 m :i
1
1Va_pq, 1 FU3(1P 1372717, |
2[“16) 2{1 216" a2 |16) T4 4743 16] Fol =
1 3 7 _
T AR TR ‘Rn‘<‘un+1‘
3
\u3\_163<0,01 ‘RZHUS‘
417 =2+ 1 —210,031=2,03
32
BiagnosBiak:
317 =2,03
Ipuxaax 6.
OO0unciuty unciio € 3 rouynictio o 0,001.
Po3B’si3anns.
OuiHUMO OXMOKY HAOJIMKEHO1 PIBHOCTI:
2 n
X _1,. X, X% X
e _1+1!+2!+"'+"'n!’ O<x<l1.
n+l n+2 n 2
R (x)= %+ % =X Xy X +...0<
h(X) (n+1)!" (n+2)! n![n+1 (n+1)(n+2)

X" x X 2 (x ¥ |
< n!{n+1+(n+1J +[n+1j +"}_

3a (hOpMYJIOIO JIJIsi CYMU HECKIHUEHHO CITaJIHOI T€OMETPUYHOT mporpecii

X
n Y n n
:XiJ]iL:LLDR (X)<L' X
nlq_ X n!n+l-x n n! n+1-x
n+1

JInst 00UKCICHHS Yuciia € OI[iHUMO Rn(x) npu X=1:

1

m<0,00l n=>5.
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1 1 1 1
e+ S35 432 5432

=2+0,5+0166+0,041+0,008=2,715

Bignosianb:
e=2,715

Hpuxnax 7.

2
. —X
OOGuucauTH 1HTErpal Ie dx
0

Po3B’s13aHH9A.
4 6
e_X2=1—x2+>§|—él+
a a 4 6
!e_xzdx:l{l—x2+2|—3|+ de—
x 3 x> xoja_ ad a al
[1 13 25737 Jo‘a 13 2573177

BuzHauuMo, CKUIbKM 4YJIEHIB PSAYy NOTPIOHO BpaxyBaTH, 100 OTpUMATH

pesyabrarT 3 Tounictio 0,001 ; a=1.
l 1 1

Psin 30iraerbcst 3a o3Hakoro JleiOHuLs, mpu oMy S <u,. Binkunemo 4iieHw,

TS SIKIX mzl_)_oom n=012.. = n=5.
Ilpukaan 8.
Slnt

OOGuucauTH 1HTErpal j —t
0
Po3B’si3aHHs.

X o ( :I_)nt2n+1dt f( 1) t2n+1dt: io: (_1)n ].(thdt:
‘0

1sint
—d
(J;nzo t(2n+1)! 3y t(2n+1)! no(2n+1)1;

17



. (_1)'1 w20+
r]Z::()(2n+1)! (2n+1)

Ipukaan 9.
3HaiTH po3B’ 130K 3ada4i Korri:
y'=x?y?=1, y(0)=1

Po3B’sizanus.

[lykaemMo po3B’sI30K y BUIJISI/IL CTETIEHEBOTO PALLY:

y(x)=y(0)+ y’l(!o)x+ y"2(!0)X2+m

3acTOCYEMO METO/T MOCIIAOBHOTO JU(DEPEHITIFOBaHHS. 32 YMOBOIO
3aBJIaHHA y(O): 1, migcraBnsroun X=0 B gudepenuiansHe PIBHSHHS
y' = x2y2 —1, orpumyemo y’(O): —1. TlochimoBHUM AuQepeHIiIOBaHHIM
BUXIJTHOTO TH(PEPEHLIATBHOTO PIBHAHHS 3HAXO0IUMO:
y"=2xy?+2x2yy', =y"(0)=0;
y" =2y?+4xyy'+2x?( y’)2 +2x%yy", =y"(0)=2

1T.0. Y macymMKy
y(x):l—x+%x3—...

Hpuxnan 10.
3HaiTH po3B’ 130K 3adaui Korri:

y'=2xy'+4y, y=0, y'=1npu Xx=0
Po3B’s13aHHs1.

[IlykaemMo po3B’SI30K Y BUTJISIIL:
— 2 —_0 .
y=a,+aXx+ax-+... an="7;
3acTocyeMO METOJ HEBHU3HAYEHHMX KOE(QILI€HTIB. 3 MOYAaTKOBUX YMOB

ClIaye ao =0, a1:1. Tomi

18



_ 2 3
y=X+aX +a X +...
r_ 2
y _1+2a2x+3a3x +...
" _ .
y _2a2+3 2a3x+...
[TizcTanoBKka B piBHSAHHS Ja€:

2 — 2 3 2 3
2a, +6a,X+12a, X" +...=2X+4a, X" +6a,X" +...... +Ax+4a, X +4a,x +...
[IpupiBHIOEMO KOEDIIIEHTH MPU OJHAKOBUX CTEMECHSX X!

x°:2a2:O—>a2=0;x1:6a3=2+4—>a3=1;

2a
2. _ N _ n=2
X .12a4_4a2+4a2—>a4—0, ...... a = Noq e
—2_1 5 0. Sy=x3+1x64.
G=4170 & y 2

2.3 [lnTaHHs 11 caMonepeBipKu

1. O3HauyeHHs CTENEHEBOTO PAAY

2. Ilo Take iHTEpBaJ 301)KHOCTI CTENEHEBOTO PSIAY; KA MOro CTPyKTypa?

3. llo Take paaiyc 301kHOCTI cTeneHeBoro psay? Sk oro BuzHauuTU?

4. Sk pocmiauTy Ha aOCONIOTHY 301XKHICTh (PYHKIIOHAIBHUM psin? Ski o3HAKU
301’)KHOCTI MO>KHA 3aCTOCOBYBAaTH?

5. 3aranpHuii Burisig paais Teiinopa 1 Makimopena.

6. Po3BunenHs y psg MakiiopeHa OCHOBHUX €JIeMEHTapHUX (QYHKITIH.

7. 3acTtocyBaHHSI CTENEHEBUX pAMIIB i1 HAOMMKEHUX OOYHCICHb 3HAYEHb
NeSKUX anreOpaiyHuX Ta TPAHCLEHACHTHUX (DYHKIII.

8. 3acTocyBaHHS CTEIICHEBUX PSIB TSI HAOMMKEHUX OOYMCIICHh BU3HAYCHUX
IHTErpalliB, K1 He OEpyThCsS y KBaJpaTypax.

9. 3acrocyBaHHS CTENEHEBUX PAMAIB  JUIsi  HAOJMIKEHOTO  PO3B’SI3aHHS

nudepeHIiaTbHUX PIBHSIHB 3 MOYaTKOBUMH YMOBaMHU.
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2.4 TunoBi NpuKIaaM KOHTPOJIbLHUX 3aBIAHD

BAPIAHT 1

(x=1)"
3n

. 3HailTH 061acTh 301)KHOCTI (PYHKITIOHAILHOTO PSIAY: Z

. Po3BunyTu B psig Teitnopa dynkiio f (x) = In(x? +2x+2) 3a crenensimu (x+1)

. O6uucmuTH Sin 10° 3 TounicTio 10 1072,

02
. O0uucIuTH j

0

1dx 3 TouHicTiO 70 1072,
X

BAPIAHT 2

. 3HAWTH pajiiyc Ta iHTEpBal 301’KHOCTI CTEIICHEBOTO PSITY: Z (x=2)".
n=1

. Po3BunyTH B psg Maknopena ¢yskmiro f (X) = 1X =
—X
. O6umcmuta In 1,04 3 TounicTio mo 1074
. O0uucauTn _[ (1= )(zosx dx 3 TounicTio 10 1072,
0
BAPIAHT 3
g~ In” (x> 0).
n=1

. Possunytu B psig Teinopa Gpyukuiro f(x)=e* B okoii Touku xp = —2.

. O0uucnouTy T 3 TouHicTIO 10 1073, BUKOPUCTOBYIOYM PO3BMHEHHS (YHKIi

f(x) = arctg x.

0,5

. O6uucautu I dx 3 TousnicTio 10 1072

\/1+x

BAPIAHT 4

o0
. 3HaiiTn paziyc Ta iHTepBaN 301KHOCTI cTeneneBoro pagy: » Nk(x—5)".
n=1

20



. Po3BunyTH B psg Maxknopena ¢pynkmio f(X)=X-In(x+1).

. O6umcimuTa c0S 18° 3 TounicTio 10 1074,

0,2 x

. O0uncuTH I — dx 3 TounicTIO 110 10°°.
X

01

BAPIAHT 5

o0
. 3HailTH 061acTh 301>KHOCTI (PYHKITIOHAILHOTO PSIAY: Z—X :
n=1N

. : : T
. Po3Bunytn B psj Teitnopa pynxkuito f(x) =sin3X 3a crenensmu X + 3

1
. O6uucautu € ° 3 TouHnicTio 70 1074,

05
. O6uucautu I =dx 3 Tounictio 10 107,
o 1—X
BAPIAHT 6
) XS(n—l)
. 3HATH pajlyc Ta IHTEpBaJI 301)KHOCTI CTENEHEBOTO PSIAY: ot
n=

. Po3BunyTH B psig Maxopena ¢pynkmiro f(X)=x*-e*.

. O6uncuta 37 3 Tounictio 10 1072,

05 .
. O6uucauTu I ~———dx 3 TounicTio 10 1072,

O \/;
BAPIAHT 7

o0
. 3HailTH 001acTh 301)KHOCTI (PYHKIIIOHAJIBHOTO PSIAY: Z—n :
n=1

. Po3Bunytu B psij Teitnopa ynkitito f(x) = B OKOJIi TOYKH Xp = 2.

. O6uucmuTH Sin 16° 3 TounicTio 10 1072,

1
. OGuucauTu _[COS(XZ)dX 3 TouHicTIO 10 1073,
0
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BAPIAHT 8

. 3HANTH pajiyc Ta iIHTepBaJ 301KHOCTI CTETICHEBOTO PSIY: Z (x+ 3)
n=1
. Po3BunyTH B psg Makiopena ¢yskigito f(X)=cos(x+4).
. O6uucutu In 5 3 Tounictio 10 107°.
He
. O6uncnuTu Iex -\J/xdx 3 Tounictio 10 1073,
0
BAPIAHT 9
2 (2x=3)"
. 3HaTH 001acTh 301)KHOCTI (PYHKIIIOHAJIBHOTO PSIAY: Z n BT
n=1

. Po3BunyTH B psan Teitnopa pynkmito f(x) = 1 3a CTereHsIMH (x — 2).
X

. O6unciut 3751 3 TounicTio 10 1075,

0,2 -
r SIN X .
. O0uuciuT j =~ 2 dx 3 TounicTio o 1074,
X
01

BAPIAHT 10

e 0]
. 3HaifTn pasiyc Ta inTepsai 36ixkHOCTI cTenenesoro pamy: » 3" X",

n=1

. PosBunytH B psin Maknopena dynkiio f(x) =e*

1 )
. O6uucauTu COSE 3 TouHicTIO 10 1073

1
. O6uncnuTu f In(1+x) dx 3 Tounictio 10 1073,
X
0
BAPIAHT 11
. 3HaiTH 00;1acTh 301)KHOCTI (PYHKITIOHAILHOTO PSIY: ZL
2t (x=1"

. Po3Bunytu B psa Teitnopa pynkiito f(x) = Jx® B okoni Touku (o= 1).



. O6uucauTH € 3 TounHicTio 10 107°.

0,5

. O0uynucnuTu I
0

arctgx
X

dx 3 TounicTio 10 1072,

BAPIAHT 12

0 n

. 3HalTH pamyc Ta lHTepBaJ'I 301’)KHOCTI CTCIIEHEBOTO pany: 2—2 .

n=1

. Po3BunytH B psa Maknopena ¢yunxmio f (X)=e™*

0.8
. O6uucautu leo -sin xdx 3 Tounictio g0 1073,
0

. O6uncuTH arCtg(lT(c)j 3 TouHicTIO 70 1073,
BAPIAHT 13

n
. 3HalTH 00J1aCTh 301)KHOCTI (PYHKIIIOHAJIBHOTO PSITY Z (~1)" {M} ’

— 3n-/x+4

x> 4.

. Po3Bunytn B psj Teitnopa dynkmito f(X)=C0SX 3a crenensmu (x — Ej :
3

. O6uuncuru Sin 0,4 3 Tounictio 10 1074,

1/4
— 2 .

. O6uncnuTu J. e * dx 3 Tounictio 10 1073,

0

BAPIAHT 14

Xn—l

. 3HaliTH pajiyc Ta iHTepBaI 361KHOCTI CTENEHEBOTO PALY: z D
n=1\"'""

1
M+x

. Po3BunyTH B psig Maknopena ¢yskiito f(X) =

. O6uucautu In 3 3 Tounictio g0 107°.

0,5 1

. O6uncnutu j 7 dx 3 Tounictio g0 1072,
1+ X




BAPIAHT 15
In" x
n?

0
. 3HaiiTH 001acTh 301KHOCTI (PYHKIIOHAIBHOTO PAIY: Z
n=1

o . . TiX .
. Po3Bunytu B psin Teiiopa dynkimiro f(X) =sin " B OKOJII TOYKH Xp = 2.

. OGuucauTu 37641 3 Tounictio 1o 1074,

0,2 —x
. O0uncuTH I ~—-dx 3 ToumicTIO JI0 10°3.
X
01

BAPIAHT 16

. 3HaTH pajilyc Ta iIHTepBaJ 301)KHOCTI CTEIIEHEBOTO PSIY: z [(n —l)x]

n=1

. Po3BunyTH B psiig Maknopena ¢pynkmio f(X) = =
1-Xx

. O6umciuTu CoS 1 3 TounicTio g0 1073,

1 _x
e .
. O6uucautu I—dx 3 TouHicTio 10 1075,

01 X

BAPIAHT 17

0 n
. : : : X

. 3HailTH 001acTh 301)KHOCTI (PYHKIIIOHAJIBHOTO PSIAY: Z —.
n=1

n-1

. : . T
. Po3BunyTH B psja Tetinopa pyskmiro f (X)=sin X 3a cteneHsmu (X + gj :

1 )
. O6uncnuTu % 3 TouHicTiO 70 107°.
€

COSX
X

dx 3 TounicTio 10 1072,

T
4
. O0uucauTn j
T
6
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BAPIAHT 18

0 n
. 3HANTH pajiyc Ta iIHTepBaJ 301KHOCTI CTETICHEBOTO PSIY: Z —.
n=1

. PossunyTu B psn Maxiopena dynxuiro T (X) =e™"* .

. O6umcmuTH /27 3 TouHicTiO 10 1072,
V3

3
. O6uncnuTu J x> -arctgxdx 3 Tounicrio 70 10°2.
0

BAPIAHT 19

n

o0
. 3HailTH 061acTh 301)KHOCTI (PYHKITIOHAIBHOTO PSIY: Z n
n=11"

o . X .
. Po3Bunytu B psn Teitnopa dynkiito f(x) = COS? B OKOJIi TOUKH X = 2.

. O6uuncutu Sin 18° 3 Tounictio 10 107°.

1
S dx .
. O6uucauTu J‘ 3 TouHicTIO 10 1072,
o V1+ X4
BAPIAHT 20
00 X2n
. 3HaWTH pajiiyc Ta iIHTepBa 301>KHOCTI CTEIIEHEBOTO psiay 1+ Z:(—l)n . o
n=1 n):

. Po3BunyTH B psig Maxinopena ¢pynkiio f (X)=cos® X.

. O6uuncuru In 0,98 3 TounicTio 10 1074

1
. OGuucauTu J. sin(x?)dx 3 Tounicrio go 1073,
0

BAPIAHT 21

o0
. 3HaiiTH 001acTh 301KHOCTI (PYHKITIOHAIEHOTO PSIY: Z In" x.
n=1

. Po3Bunytu B psn Teitnopa pynkiito f(x) = 1 3a cTeneHsamu (x — 3).
X
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. O6uucautr 3130 3 TounicTio 10 1073,

05
. OGuncnuTn IX- In(1+ x?)dx 3 Tounictio g0 1072,
0

BAPIAHT 22

o0
. 3HalTH pajlyc Ta IHTEpBaJ 301)KHOCTI CTEIEHEBOTO PSIAY: z nkx" .
n=1

. Po3BunyTH B psig Maxnopena ¢pyrkmiro f (X) =In(1+x).

. O6umcmuTu oS 10° 3 TounicTio 10 1072,

0lox _q
. O0uncnutu j
0

dx 3 Tounictio mo 10°3.
X

BAPIAHT 23

=, NX
nx
n=1

. 3HalTHU 001aCTh 301)KHOCTI (PYHKIIIOHAJIBHOTO PSTY:
. : . : T
. PozBunytn B psin Teinopa gpynkmito f (X)=Ssin X B okoui Touku X, = 5

1 .
. OGUHCIINTH £~ 3 TOYHICTIO JI0 10°°.
e

01
FIn(1+ X .
. O6uncnuTu J de 3 TounicTio 70 1073,
X
0

BAPIAHT 24

o0
. 3HANTH pajlyc Ta iIHTepBaJ 301)KHOCTI CTETICHEBOTO PSIY: z n°-x".
n=1

1+x
L-x)*

. Po3BunyTH B psiig Maknopena ¢yskmiro f(X) =

. O6uncutu 3500 3 TounicTio g0 1073,
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1/2
. O0uuciuTn f
0

1-cosx
NG

dx 3 TounicTio 70 1074,

BAPIAHT 25

n

n+\/_

. 3HailTH 061acTh 301)KHOCTI (PYHKITIOHAILHOTO PSIAY: z

. Po3Bunytn B psn Teitnopa dynkimito f(X) = ; 3a cTereHsMu  (x + 4).
X* +3x+2

. O6uuncautu Sin 9° 3 TounicTio 10 1074,

1
. O0uucmTH _[ arctgx
X

0

dx 3 TousnicTio 10 10°°.

BAPIAHT 26

I'] n

- X
. 3HAITH pajlyc Ta IHTEpBAJ 301)KHOCTI CTENEHEBOrO psiay: 1+ Z |
n:
n=1

. PosBunytu B psg Makiopena dynkuiro f(x)=3%.

. O6uucmuta In 6 3 TounicTio 70 107°.

X .
. O6uncmutn | —=dx 3 Tounictio 70 1072

O
w
>

BAPIAHT 27

0 n

. 3HailTH 001acTh 301)KHOCTI (PYHKIIIOHAJIBHOTO PSIAY: Z In

. PosBunyTu B psig Teitnopa dyrkmio f(X)=In(x? -4x+6) B oxomi To4KH xg = 2.

. O6uncautu /11 3 Tounictio go 1074

1/2
. OGuucauTu f cos(x?)dx 3 Tounictio mo 1073,
0
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BAPIAHT 28

[o0)
. 3HalTH pajilyc Ta iHTepBal 301’KHOCTI CTETIEHEBOTO PSIY: Z 2"t

n=1
. Po3BunyTtH B psig Makiopena pynkiiro f(X)=+1+X.

. O6umciuTH COS 1° 3 TounicTio 10 1072,

1/9
. O0uucauTn J.\/; -e*dx 3 Tounictio 10 1072,
0

BAPIAHT 29

o0
. . . —_— 2
. 3HailTH 061acTh 301)KHOCTI (PYHKITIOHAIBHOTO PSIY: Ze e

n=1

n-1

. Po3Bunytu B psn Teitnopa dynkmito f(x)=In x 3a crenensmu (x — 1).

1 .
. O6umncmuT — 3 TouHicTIO M0 1073,
€

1 -

SINX .

. O6uucautu _[ “——Zdx 3 Tounictio mo 10°°.
X

0

BAPIAHT 30

0 n
. 3HATH pajlyc Ta iIHTepBaJ 301)KHOCTI CTETIEHEBOTO PSIY: Z —
n=1 "'

. PosBunyTH B psin Maknopena dynkiito f(X) =sin’ x.

. O6uncnuTu 3 TounicTio 70 1073,

1
3/0,997
1 2
. O6uncautu _[ e * dx 3 TounicTio 10 10°2.
0
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