Jlexmis 8.05.2020
3acTocyBaHHS CTeNeHEBUX PA/IB
1. HaGau:xeHe o04Mc/IeHHS 3HAYEHb PYHKIIT

Hexaii ¢yukiito f(x) MOXHa PO3BHHYTH B CTEICHEBHMH DPSI 1 3HAYEHHS X
HAJIC)KUTh iHTEpBaITy 301KHOCTI psaay. Toune 3HaueHHs QyHKIIT f (X)B TOUII X, JOPIBHIOE
CYMi I[bOTO Py IIPH X = X, a HAOIMKeHe — 4acTKOBik cyMi S, (x;).

[Moxubky nHabmmwkenus |f(x,) — S, (xo)| MOXHa 3HAWTH, OIIHIOIOYN 3AIIUIIOK
pay Ry (xo).

Jis 3nakonodepeskuux psamiB |R,, (xo)| < |ay—1(xo)|, ae a,—1(xy), — mepiumii 3
BIIKMHYTHUX WiICHIB psAmay. B ycix iHmumx Bumagkax BeauuumHy R, (x,), SK IpaBHIIO,
OIIIHIOIOTH TaK:

|Rn(x0)| < |ans1(xo)| + [ans2 (x| + - < ay +a, + -+ =5,

1€ Y j=q Qi — JI€ TOJATHU 301KHUH psijl, CyMy S SIKOTO MOXHA OOYUCITUTH.

Hpuxnanx 1. O6uyucnautu sinl 3 TouHiCTIO A0 3 1072,

Po3B’si3anns. [loxnagemo B popmyti

x3 5 2n+1
1 f— — — — — 0 & ® — n— K
sinx = x 3!+5! + (—1) (2n+1)!+
x=1
13 15 17
sinl = 1—54‘5—%4—“'
OCKUIbKH

1 1
la,| = =00 = 0,0002 < 0,001,

TO 3a Teopemoro JleiOHima 3amumok R;(1) psay, sSKHil MOYHMHAETHCS 3 WieHAa d,, HE

nepesuiye 0,001. Otxe,

. 1 1
szn1—1—§+§~0,842.



2. O0uMcIeHHS NOXiTHOT (PyHKIiT

x2

IMpuxnanx 2. Kopuctytounch po3BuHeHHIM QyHKIT f(x) = e 2 B psim MakiopeHa,
o6unciury 3uavenns f 19 (0).
Po3B’si3anHs1. 3acTOCYeEMO PO3BUHEHHS B psl QYHKINT e*

x? x™
e*=1+x+—++—+.
2! n!
_x_Z x2 x4— xlO
e 2=1——+ +-, x€E€R.

2 T3z T 3
B HaBeieHOMY po3BUHEHHI koediuient mpu x1° nopisaroe
FI0(0)

10!

! 101 = —945.

25.5!

Omxe, maemo f19(0) = —
3. Habau:keHe 004uc/IeHHsI BU3HAYEHHUX iHTerpaJiB

: . b .. :
SIK110 B BU3HAYCHOMY iHTETpai fa f(x) dx migiarerpansny ¢yHkiio f(x) MoxHa

PO3BHHYTH B CTEIICHEBHMH s/ 1 Biapi3ok [a, b] MicTuThCst B iHTEpBai 301KHOCTI psLy, TO
MOWICHHO IHTETPYIOYH Psii 1 OOMEXKYHYHCh CKIHYEHHOIO KUIBKICTIO MOro 4YJIEeHIB,
0OUYHUCITIOIOTH IHTErPAJl 3 HaMepe 1 3aJaH00 TOYHICTIO.

IMpukaaa 3. [Ipu BUB4YEHH1 Teopii KMOBIPHOCTEN BAXIIMBY POJIb BIAIrpae PyHKILis

rql”

P(z) = de,

I
l —_
EF
V2w 0
x2
Ky Ha3uBarTh QyHKuicro Jlamaca abo inrerpaaom iimosipHocteit. Sk Bimomo, [ e~ 2 dx,
HE BUPAXKAETHCS yepe3 eneMenTapHi ¢yHkiii. Po3BuneMo migiHTerpanbHy (PyHKIIIO B P ,

34CTOCOBYIOYHU PO3BMHCHHS

52 X2 o 6
e 2 =1——+ — + -+, xE€R.
2 2221 233!
Toni s dyskiii @ (x) gicraneMo po3BUHEHHS B 301KHMI Ha BCii AiMCHIN OCi ps;
P 1 f z z° z
P(z) = T — + — - + ..
Vol 3-2 5.22.2! 7.23.31 ,

abo

In+1

o = 3 L

o7 ‘55 (2n +1)27n!



Hpuxnax 4. O6YUCIUTH ETINTAYHUNA IHTETPaJl, 3aCTOCOBYHOYHM PO3BUHEHHS

HiAIHTErpabHOT (PYHKIIIT B CTETIEHEBUI PSII.

dy
\f 1 —k?sm? ¢

D{"--jh:.il:l

Po3B’s13aHuA.

OPosrmagaemo  mimiHTerpanbHy (QyHKOiFO 4K YACTKOBHH  BHIAIOK
GiHOMianBHOTO paay, « = —k*sin® ) :

" gn
! =1—I—lﬁcgaing-,,:—-—ifcd‘sin*\;—l—ikﬁsmﬁ;—-—___.
\ll—kg sin? 4! 6!

" ] = (n ] aE " . & "
Ockimekn A sin® ¢ < k%, 1o weii pang 36iraeTsca piBHOMIPHO 18 BCiX
3HAYEHb o, 1 HOro MOKHA MOYIEHHO iHTerpyBaTH:

(2= = |

E1E

2 - 2 n

f d:J = | dp+ 1Jicﬂfsin2 \pdip + %k4fsin4 pdyp +

0 \l/l—f?" sin” e 0 2 0 4" 0
I - 17 . (3 15

+— | sinbdo+ . =—|14+ || BB+ B+ —| K5+ |
6! u! oo 2 [2_ 8 48

KilbKICTh YWISHIB ALY 3AI€KHTH Bid HeoOX1IHO1 TOYHOCTI OGYHCIIEHH. @

4, InTerpyBanns nudepeHuiajlbHNUX PiBHIHb

ko po3B’sA3KK AUPEPEHIIANBHOTO PIBHAHHS B €JIE€MEHTapHUX (PYHKLIAX 3HAWTH
HEMOXKJIMBO, TOJ1 PO3B’S30K (3arajibHuii ab0 YaCTUHHHUM) AMQPEPEHLIaTbHOTO PIBHSHHSA
MO>KHA 3HaXOJUTH Yy BUTJISII CTETIEHEBOTO PALLY.

Jnst oOuucieHHss  Koe(iIlieHTIB B PO3BMHEHHI  YaCTUHHOTO  PO3B’S3KY
nudepeHIiaTbHOTO PIBHIHHS, 1110 33JJ0BOJIBHSIE 3a/1aH1 TOYaTKOB1 YMOBH, B CTEIIEHEBUH PsiJl
3aCTOCOBYIOTh METO/ MOCHAiIOBHOT0 TU(epeH i lOBAHHSI.

HexaH, HanpHkIag, NDOoTpidHO 3HAHTH Po3B’A30K 3amadyi Komi g1a
nudepenniateHoro pieraEna ¥ = flz.v.y'). v(z,) = ¥y, ¥'(x,) = yp. Axwo B
OKOIIi TOYKH {mﬂzyﬂ;y{]) BHKOHYVIOTBECA YMOBH TEOpPEMH ICHYBAHHA Ta €IHHOCTI

po3B’A3KY 3adadi Kormi, Toai 9acCTHHHHH pPO3B’ 430K MOJKHA CIIpOOYBAaTH IMYKATH V
BHIIAOL pAny TeHmopa



o) = 3 LBk gy
=0 -

IMepmi aea koedillieHTH pAdy BH3HAYAKOTR 3 MOYATKOBHX YMOB, iHIII
KoedillieHTH 3HAXoJATh I[IOCTUIOBHHM  JH(QepeHIIOBaHHAM  pIBHAHHA 1
0GIHCIEHHAM 3HAYEHD MOXITHHX B TOYIN z,. JaHHH METOI MOKHA 3aCTOCOBYBATH

1A PIBHAHHA JOBUIBHOIO MOPAIKY. AJsle MeTO MOCIiI0BHOr0 AH(epeHIIi-oBaHHA
He I03BO/AE , AK [IPABHIO, 3HAHTH aHAIITHYHHH BHpa3 3alrajJbHOr0 9IeHa pAdy,
TOMY JOCTiIHTH Ha 301KHICTE HOr0 HEMOIIHEBO.

IIpukaaa 5. 3HaliTy nepII YOTUPU HEHYJIbOBI WIEHH PO3BUHEHHS B CTETICHEBUH Pl
po3B’s3Ky 3anaui Kori:

(@) = o) + Y@ -1 + L V(e 1P + .
Po3B’s13anug. -

Q Touka y = 1 He € 0cOGIHEOK TOYKOK A1 JAaHOTO PIBHAHHA, TOMY HOTO
PO3B’A30K MOKHA IIYKATH Y BHIVIALL pAIY:

"
_ 1
¥(@) = y() +yW)(@ 1) + yz—“t —12 4+
[To4aTKOBi YMOBH 3a[al0Th 3HaueHH Koedimientie pamy y(1). y'(1). 3 piBusnHA

3HAXOHMO: y”{l} = 1. JudepeHuirordd o6HIB] YACTHHH PIBHAHHA, JICTAHEMO:
i

y" = cosy —asiny -y" y"(1) =1
y¥ = —y"siny'siny’ — y"siny’ — ay" siny’ — 2(y")* cosy’,
y¥(1) = -1

ITincTaBHMO 3HAHOEH] 3HAYECHHA B DAL

1 1 1
) = ¥ - .—1? = _13__ _]_"1 o
y(z) +2(I ) +5{$ ) 24& )+

IIpH iHTerpyBaHHI OH(epeHILIATEHHX PIBHAHL 33 JOMOMOIOK CTElNEeHEBHX
pAdIB 0714 o0YHCIeHHA Koe(IllI€HTIE CTENEeHEBOIO PAIY 3aCTOCOBYIOTH e MeTOxd
HEBH3HAYeHHX Koe(illi€HTIB.

MeToa HeBU3HAYEeHUX Koe(Iili€eHTIB
Axmo audepeHiianbHe pIBHAHHA JIHIMHE BIZHOCHO (PYHKINT y 1 ii MOXITHUX, TO
PO3B’S30K PIBHSHHS IIYKAEMO Y BUIJISI/II CTETIEHEBOTO PAY

o0
n
§ an (x - xO)
n=0
KOe(]ili€EHTH SKOro HE0OX1THO 3HAWTH. Po3riisitHeMO MeTO 1 HeBU3HAUYCHUX KOE(IIIEHTIB Ha
MIPUKJIAII.



Ipukaan 6. 3naiinemMo po3B’s130k 3amaa4i Komri:
y' +y=0y0)=0y0) =1
Po3B’si3annus.

OPo3r’ 120K JHQEpEeHIIATEHOTO PIBHAHHA NIYKAEMO Y BHIVIAAI CTENEHEBOTO
pALY 3 HeBH3HAYeHHMH KoedillieHTaMH:

[ =]
y = Ea-ﬁa:”‘ = ay + o+ H_ng + a-3m3 + ...
n=0

ABi4i JHGEPEHIII0EMO LIEH PAL:

y = Zn-a-r_:v”_l = a + 2a,x + 3{1-_3:1!2 + 4a4$3..._.
n=1

y' = Z n(n — ljlua-na::':“_2 = 2a, + basz + 12:14:1'2 -
n=2
[TigcTaBHMO PANH 414 ¥,y B PIBHAHHA:

n(n — l)anm”_z + z anm” =0,

1M

n="=2 n=0
abo
z (n+2)(n+1)a, 2" = —Z a x" .
n=0 n=0

3piacH, mpHpiBHIOWYH KoedillicHTH NPH OJHAKOBHX CTeMEHAX &, OJSPKHMO

PeKypeHTHe CIIBBiIHOMEHHA A4 3HAX0KeHHA KoedillicHTIB pAdy:
(n+2)(n+1la,_, =—a,.

3 MOYaTKOBHX YMOB 3HAXOJHMO:
ay = y(0) = 0,¢y = 9'(0) =1.
OGuHCIIOEMO 1HII KoedilieHTH:
Gy, =@ = @g = ... = Gy, = =10
1 1 (=1)
3 = —31% = Ty %ens1 T 5 1y
3! 5! (2n 4+ 1)!
OTxe, po3e’A30K 3ama4i Kol Mae BHI/IA]

3 a 7 n

x L (—1)
r)=0——+_—-——+..+ —
vie) TITIT @2n +1)!

2"l L —sinz.®



3aBJaHHs 1J11 CAMOCTIHHOTO PO3B’sI3aHHS

6. Hcnoassys paaioxene mofwHTerpaasHofl (yHKumu
B CTeNEHHOH psA, BHIYHCAHTL YKA3AHHLIH oOnpereseHHui
HHTerpaa ¢ ToyHectwhio go 0,001,

0.2

. a
6.1. | In(i+~/x)dx. (Orser: 0,070.)

6.2. \ arcig (é)d.::. {Orser: 0,162.)

T e y—

2

8.3. | /xe “dx. (Oraer: 0,054.)
L}

X

0.5
6.4. 5 arclg X gx. (Oraer: 0,487.)
a

. 7. Haitru paznomenue B CTEMeHHOH PAN TO CTeNeHAM X
peirciya  IupPepeHtnaisHoro YpaBHCHHA (3aliucats TPH
NepPBLIX, OTJAHYHBIX OT HYJA, WIeHA 3ITOr0 pPasdomedHs).

i1,y =xy+¢, yil) =0 (GTEET-' y = A:Jr%f"—l—
2.3
7.2, y =5 4+ 1, y(0}=1. (Dr&er: y=1-—x+

l
T

7.3, ¢ = 7 — 1, $(0) = . (Dmer: Y = é-

4. ¢ =x 4+ 1, y(0) = % ({?THET: y= % + 1:-1:' +



8. Meronom nochnenoBatenwioro gHddepeHUHpPOBAHKHA
HAHTH mepBule £ UIEHOB PA3JOHKEHUA B CTCIOCHROH pAl pete-
HUA THDDCPEHUHANBHONO YPABHEHHA IPH YKa3anHLX HAYA b-
HEIX YCJOBHAX.

8.1. ¢ = arcsin y - x, y(0) = ? fa=4,([}mer: Y= —-4

()R G R )R
+)

8.7. ¥ =y +y + 4+ x y0)=1, y‘(ﬂ}—ﬂ y"{0) =
— 05, k=6. (Gme: y=1+2x+% L %x*—i—

12
~+- 4—3-:1: +)

8.8. y =x"—xy, y(0)=0,1, k=23. (Orger: y=0,1 —
—0,05x% 4 0,333 +..)

3k

8.9, ¥ =2yy, (0} =0, (0)= l,kmﬂ.(ﬂrser:y=x¥|—
+ 3+ 5+



