Moayas 2: HUCJIOBI TA ®YHKIIOHAJIBHI PAIN

Tema 5: CteneHeBi psijau

3 yciX (PYHKIIOHAJbHUX PSIIB HAUOPOCTIIIMM 1 HAWMOUIMPEHIIIUM € CTEIECHEBI

psau.

OsnavenHsi. Cmenenesum psaoom HA3UBAETHCA (DYHKI[IOHATBHUN psl, SKUM Mae

HACTYITHUI BHTJIST

g+ a;(x —xg) + ay(x -x9)* + ... + a,(x —x)"+ ... = 2 a,(x — xo)"
(1)

ne X, — ¢ikcoBaHa TOYKa YHCJIOBOi oOci, a cTtam uucina a, (m=0,12,..)

Ha3UBaIOThCA KoedillieHTaMu creneHeBoro psaay. Ilpu xo = 0 psng (1) zaOysae

BUTIISITY
g+ a1 X + ax?+ .. + apx™ 4+ . = Yo apx™ (2)

3ayBakemo, 110 psia (2) Moke OyTH MpeAcTaBieHUM y BUrsial pany (1) 3aminoro:

XxX-x9g= X.
g + X +a X%+ o + ap, X"+ =Y a X"

Jlnst cteneHeBoro psiay 001acTh HOro 301)KHOCTI HAOyBa€e CHeli(piuHOrO BUTIISIAY.
J11st ¥ioro 3°siCyBaHHS JIOBEIEMO HACTYITHY TEOPEMY.
Teopema AGensi. Skmo crermeneBuit psag (2) 30bkHUN npu x = xo # 0, TO BiH €
a0CoMIOTHO 301KHNM VX: |x| < [x]

Jlogeoenns. 3ayBaxkumo ojpasy, mo psan (1) 30ixuuit npu x = 0. Hexail Bin
30LKHUN TIpu X = Xy # 0, TOOTO 301KHUN YUCIOBUHN PAd ). -1 An Xy . Ha migcTasi

HEOOXiTHOT YMOBH 301KHOCTI YHCIIOBOTO PsiIy 3BiJCH BUILTUBAE, 110 lim a,xf = 0
n—->00

Toni mocmimoBHICTD {a, x{ } oOMekeHa, TOOTO icHye Takuii Homep AM: Vn mae Mmicie
lapxg| < M

OckinbKu 3a yMOBOIO |x| < |xo| = % < 1To0

= lanxg : :<Mq zleq—|—|<1

Anxx™
xg

|anxn|=




Taxkum YHOM, MOYJTb KOKHOTO WieHa pAAy (2) He IepeBUIIY€E BIAMOBITHOTO WieHA
301KHOT TeoMeTpruyHOI nporpecii. Toi 3a 03HaKOI MOPIBHAHHA psija (2) mpu |x| <

|x¢| abcomoTHO 30ikHuMI. Teopemy m0BeaCHO.

Hacainok. Skimo psna (2) po30iraerbest mpu X = X;, TO BiH po30ikHui Vx: |x| >
|21 [.
JIifiCHO, IPUITYCTUMO, 1110 Ppsf (2) 30iraeThes A ASIKOr0 X = X,: [x,| > |x4].

Toni 3a Teopemoro AOeist BiH 301ra€Thest ISl X = X1, IO CyNIEPEYUTh YMOBI.

Teopema AGens BU3HAuYa€e XapakTep 00jacTi 301KHOCTI CTENEHEBOTO psay. SKIio
npu X = Xy # 0 psig 30ira€Tbes, TO BiH aOCOMIOTHO 30iraeThest Vx € (—|xgl, |xo])

Pan s Gue e

—_—

_lle 0 |'1'::|
Axmo npu x = x; pAn po30IraeThes, TO BiH po30iraeTbcs 1 Ha 1HTEpBaIax Vx €
(=00, =[x1]) U (|x1], +0)

0 mﬁ\ | 0 ol EHEE

| 1 ! -

— x| 0 x|

OTtxe 1t 0671aCcTi 301KHOCTI CTETIEHEBOTO PSTY MOKIIMBI TPU BUIAKH:

1) psin (1) 301xHMI nuie B Touli x = 0;
2) psin (1) 30ixkawMiA pu x € (—00, +00) ;
3) icHye Take ckinueHHe yncio R € (0,4+o0), mo npu x < R psx (2) abcooTHO

30DKHMM, a pu X > R — po301KHUIA:

pap po3bixHHIi pAD po30iEHIT

VY Toukax x = £R psna Moxe OyTH gK 30DKHHUM, Tak 1 po301KHUM, 1 MUTAHHS MPO

301KHICTD PSIY Y IUX TOYKAX BUPIIIYETHCS OKPEMO.



O3naueHHsi. Ynucino R Ha3UBAETHCA padiycom 30idCHOCMI CTEIICHEBOrO psdy, a
iaTepBan (—R, R) — inmepsanom 36idchocmi, MO IS KOKHOT TOUKH X, KA JICKUTH
BCEPEIMHI I[bOTO IHTEPBAITY, Psi 301KHUM 1 MPUUOMY aOCOTIOTHO, a JJIsl TOUOK X, SIK1

3HAXOJATHCS 032 IUM IHTEPBAJIOM, PSiJl pO3OIKHUIMA.

Busenemo Qopmynu s 3HaxoKeHHS paaiycy 30ikHocTi R. Cknaaemo psf i3
MOJTYJTIB YWICHIB psaa (2):
o n
2n=olanx™|
Tenep 11e 3HaKOIOJATHUM PSJI, IO TOCIIKEHHS 301)KHOCTI SIKOTO MOYKHA 3aCTOCYBa-

TU, HaIpUKJIaJl, o3Haky [anambepa. [Ipunyctumo, 1o icHye rpaHuls

lim = lim (

n-ooo |apx™| Nn—oo

=1

|an+1xn+1| an+1

-|x|)=l|x|¢0,x¢0

n

an+1
an

Tyt lim

n—>00

: : 1. :
Toni psn (2) € adbcomorHo 30ixuuM npu x| < 1, abo |x| < 71 PO3OIKHUM TIPH
l|x| > 1, Tomy 110 y IbOMy BUMAIKy 3arajbHUAN YiICH PsIy HE MpsAMYeE a0 Hyms. OT-

: 11\ . : :

&Ke, THTepBall (— 7 7) € THTEpBAJIOM 301KHOCTI psAy (2), a yucio

an

(3)

. a
l lim [2t1

n—-ool an

1 1 .
R=-=———=Ilim
| an+1

Horo pajitycoM 3015KHOCTI.

AHaJOT14HO, BUKOPUCTOBYIOUH paiuKaibHy o3Haky Koriii, MmaTumeMo:
1 1
R=-=—5— (4)

l im "
i, Nl

3ayBa:xkeHHsl. Y BHUIAAKy CTEIICHEBOrO psay y3araiabHeHoro Burisiay (1) pamiyc
301’KHOCTI BU3HAYa€ThCs TakoX 3a opmynamu (3), (4), a IHTEpBaJI 301’)KHOCTI Mae

Burmsn (xo — R, xo + R)

pap po3bixHHIi pAD po30iEHIT




n+1
Mpukaan 1. 3HaiTH 06IACTh 36DKHOCTI PALY Yo o ——

n+1
3acTocyeMo AJis 3HAXOIKEHHS pajilycy 301kHOCTI popmyiy (3). Martumemo:
1 1
":T.-. = —_—. rTl_'_I = N
n+1 o+ 2
.| a . |a+2 ' 1
R =1lm[— = lim| :Lm,ir1+— =1
==la_| “~|la+l| == n+l

To6TO paz 3biracTeca, aEmo x<(—1.1).

HocmauMo 30UKHICTE PAOY V Me&KaX IHTEPBATY 30UKHOCTL, ToOTO Vv Toukax X=t1.

. i} = (-1)°

a) X=-1. Tom MaeMO YHCIOBHE pag ¥
=t g+1

. KW 301racTecd 33 o3Hakow Jled-

HIIa

_ : : - = 1 1 1 - . -
o) x=1. Tom MacMo0 rapMOHITHHH P E 1=1+? +§+_..- AKHA po30UEHHA
e+ 2

OT1xe, 00macTh 301)KHOCTI HAIIOTO pALY € miBiHTepBa [—1,1).
: . 1\’
Ipukian 2. 3HaliTH 00JaCTh 301KHOCTI PAY Yipeq (1 + ;) (x+ 1"

n2
3pobumo 3aminy 3MiHHOT 1 + x = z. Toai OTpUMAEMO P Y p—q (1 + %) z"

JInst 3HAXOKEHHS pajiycy 301KHOCTI IMBOTO psTy BUKOpHCTaeMo dopmyiy (4).
Maemo:

R=lim—2t  —fim— -1
oz o+ E'

: 11
TOOTO psizt 30iraeThest ipu Z € (— = E)'

Hocmaumo TOWKH 2Zz= T — . PO3rmAHEMO COOYMATEY TOUKY Z= —

—.  OtprMyeMC
e e

PRI

e

.\"\— - "
ts



IloKa#enMo, IO 3aTaIbHHHE 9IeH IBOTO PAOV HE IIPAMYE IO HYVILE. PosraaremMo

O

L (1+2

[, 1) 1 . m
”:=|1+_| —=exp/lIn—— | =

. o, & &

(o (1)) [ 11 (1) [ 1)
=E‘K]J|H']I‘l|1+—J—.?’! —eXp| —H+H| ———=+0 1J — exp ——| npH

i 5 ] l | I' Fif] n LT | I'._L 2 J

11— @ (TVT BEKOpHCTaHO opMymy Tefmopa).
: 1 : . :
Taxkum yuHOM, y TOUIll Z = — - pan pO301KHUN. 32 TOI X CaMOI0 IMPUYMHOKO BIH

: . . 1 . : : 11
pPO301KHUM 1 TIpU Z = = OT1xe, 001acTh 301KHOCTI psAy € iHTepBan Z € (— ;,;), a

: : .. . 1 1
TOA1 007aCTh 301)KHOCT1 BX1AHOTO psiay € iHTepBan x € (—1 — - -1+ ;)

5.2 BiaacTuBOCTI cTeneHeBUX PsiiiB
Teopema 1. fxmio uncno R > 0 € pagiycom 301:KHOCTI CTETIEHEBOTO psiay (2), TO 1ei
psia 30iraeTbest aOCONIIOTHO 1 PIBHOMIPHO Ha OyIb-sKOMY Binpi3ky [—q, q], ne 0 <
q < R.

Jlogeoenns. Ockinbkn 0 < qg< R, To nmpu x =q psaag (2) 30iraerbcs
abCOIIOTHO, TOOTO 306iracThcs 3HAKOMOAATHHM PN Domeq |y |q" . ko [x] < ¢, TO
yjieHu pAay (2) 3a aOCONMIOTHOIO BEJIMYMHOIO HE MEPEBUIITYIOTh BIATIOBIIHUX YJICHIB
IIbOTO PANlY, OTKE, 32 03HaKOI0 BeliepiTpacca aJist X 3Ha4€Hb X psij (2) 30iraerbes

a0CoOJIIOTHO Ta pIBHOMIpHO. Teopemy J10BENICHO.

3ayBaxkeHHsl. X0Ua 4YKUCIIO ( MOXKE OYTH K 3aBroJIHO OJIM3bKUM 70 yucia R, ane 3
1l€1 TEOpeMH HE BUIUIMBAE PIBHOMIpPHA 301KHICTH psiay (2) Ha BCbOMY 1HTE-pBai
(—R,R).

Teopema 2. Cyma cTeneneBoro psiay (2) € HenepepBHOO (QYHKIIIEO HA Oy/Ib SIKOMY

BiZpi3Ky [—q,q], e 0 < g < R.

[le TBepKeHHS 0€3MOCePEeTHHO BUILUIMBAE 3 MOIMEPEIHBOI TEOPEMHU.

Teopema 3. CreneneBuil psna (2) MOXHa MOWICHHO IHTETPYBaTH Ha OyIb SKOMY



BiZIPI3KY [, B], Takomy, mo — R < a < f < R, ne R — paaiyc 301kxHOCTI psaay (2).
[Tpu oMy, skmio S(x) — cyma psany (2), To

B - B © g
j S(x)dx=Zanf x”dx=z =
a =1 a n=1n+ 1

Jlogeodenns Ge3nocepe/IHbO BUILIMBAE 3 TEOPEMU MPO MOWICHHE 1IHTETPYBaHHS

(ﬁn+1 _ an+1)

(YHKIIIOHAJIBHOTO PsIIy Ta TEOpPEMH | IbOTO MYHKTY.

Teopema 4. fkiio uncio R > 0 € pagiycom 3015KHOCTI CTEIEHEBOTO Py (2), To 1e
YUCIO € TaKoX paalycoM 301KHOCTI  psLy, YTBOPEHOrO0 TMOYJIEHHUM
audepeHIlitoBaHHsaM psiny (2), mpu nbomy, ko S(x) — cyma psay (2), To
oo
S'(x) = 2 a,nx™ 1
n=1
losedenns Oe3nocepeHbO BUIUIMBAE 3 TEOPEMHU IMPO MOWICHHE TudepeH-

1[1F0BaHHS (YHKIIIOHAJIIBHOTO PSIIy Ta TEOPEMH | IbOTO MYHKTY.

Takum yuHOM, psix (2) HA Oyab-skomy BiApi3Ky [, f] € (—R, R) MoxHa iH-
TerpyBaTu Ta AU(EpEeHLII0BaTH Oyab-sKe Yucio pasiB. [Ipu upbomy paaiycom 301%k-

HOCTI OTPUMAHUX PSAIB KOKHOTO paszy OyJie 3aIuIaTucs 4nuciio R.

3ayBaskeHHss. Xoua pajaiyc 301KHOCTI psAJIB, YTBOPEHUX MOUYJIECHHUM IHTETPY-
BaHHIM a00 nudepeHIiitoBaHHsIM psay (2), 3aJIMIIA€ThCsl TUM CaMUM, 1110 ¥ pajai-yc
301>KHOCTI caMoro psay (2), cuTyairis 31 301KHICTIO ITUX PSAIB y TOukaX +R MOXe He
CITIBIIAJIATH 3 CUTYAIlI€I0 31 30KHICTIO B IIUX Toukax pany (2). ToMmy mociiKeHHs

[AX CUTYAI[l} € OKPEMUM MTUTAHHSIM.
5.3 Psinm Teisiopa i Makiiopena

Jloci MU po3riisalii BIACTUBOCTI CYMHU 33JIaHOTO CTereHeBoro psay. I[loctaBumo
TEeTep 1HIlIEe MUTAaHHS: 32 JaHOI0 CyMOIO TOOY1yBaTH BIIIOBIAHIN 11 CTETIEHEBUH PsIJ.
OTtxe, Hexail f(x) — cyma CTEeNEHEBOTO ALY
fx)=ag+a;(x —xp) + a,(x -x9)%> + ... + a,(x —x5)" +

e = Xme0 A (x — x0)"



B inTepBaii (x, — R, xo + R). 3Haiinemo Koehilli€eHTH BOTO PSAAY. 3 L€ METOIO
OyJ1IeMO MOCIiI0BHO AU(EpPEHITIIOBATH LIEH psif

f'(x) =a; +2a,(x —xp) + 3az(x —xg)? + ... + na,(x —xo)" 1 +
f"(x) =2a;, + 3 2a3(x —x) + ... +n(n—Da,(x—xx)" %+
f"(x)=3-2az+ ... +n(n—1D(n—2)a,(x —x5)" 3 +
X)) =nn-1n-2)..-3-2a, +
[ToxmagemMo B X BCiX PIBHOCTSIX X = X,. [licTaneMo

f(xo) = ag=ag = f(xp)

/ "(x0)
f(x0)=a1:>a1=f1)!co

f”(xo)
2!

f"(x9) =2a;, = a, =

£ (x0)
3!

f""(xg) =3-2a3 => a3 =

(m)
f(n)(xo) =nn—-1)n—-2)-..-3-2a, =>a, = f n(!xo)

[TicTaBisitouy 11 CHIBBIIHOIIEHHS Y BX1JIHY PIBHICTb, JICTAHEMO:

’ " m)
F(x) = f(xy) + ! (::O) (x —xg) + ! z(TO) (x-x0)%+ .. + [~ (%) n(!x(’) (x —x0)™ +
oo ™(xg)
o= T (= )"
O3navenns 1. Psag
o F™(xo)
3o L0 (o — )" (5)

n!
Ha3MBAEThCA psioom Tetinopa Pyskii f(x).
[TonepeaHiM, MU JOBETTU HACTYITHY TEOPEMY

Teopema. Sxmo ¢yskmis B iHTepBami (xg — R,Xxg + R) pO3KIaga€Tbes y

CTENEHEBUH Psifl, TO e psAa euHU 1 € panoM Telnopa 1is JaHoi QyHKIIi.



O3nauenns 2. fAkuio y psai (9), 30kpema, xo = 0, TO BIANOBIIHUH psii HA3UBAETHCS
paoom Maxknopena niis QyHKIT
w (0

n=0 nl!

x" (6)

TakuM 4MHOM, CKJIQJIA€ThCSI BpaKeHHS, 1110 1100 HamucaTu psa Teimopa s
dysxkuii f (x) , Tpeda, o6 1t PyHKIis Oysia BU3HAY€HA B OKOJI1 TOYKH X 1 B TOYIl
X Maja TOX1JHI BCIX MOpsaKiB. [IpoTe MoXke TpamuTHCs Tak, IO CKIAJCHUN P
Teilinopa Oyne 36iratucs a0 iHmoOI GyHKIIl, a He 70 GyHKIIT f(Xx) , A sAKoi Horo
dbopmanbHO MOOY0BAHO.

3’sCyeMO MUTaHHS, 1K1 YMOBH TpeOa BBECTH, 1100 CTETNIEHEBUM psL 1J1s1 (PYHKIIIT
f (x) mainrepsami (xo — &, xo + &) 36iraBcs came 10 i€l GyHKI1? J{as po3B’i3aHHs

1i€1 3a71a41 BBEIEMO 3aIUIIOK psaaa Teinopa micis N-ro 4ieHa:

(0]

(k)
=y LT e

k!
k=n+1

3anumiemo Takox gopmyny Teunopa nns Gyakuii f(x):
n

(k)
Fo = > T syt Ry )

k=1 k
3ayBakumo, 110 TyT R, (x) — 3anumkoBuit wieH ¢hopmynu Teinopa, a He 3aJIMIIIKO-
Buil wieH psaay Teitnopa 1, (x). CTBepIKyBaTH, 110 Il BEIUYUHU CITIBIAIAI0Th, MO-
’KHA JIUIIE TOMA1, KOJIM BCTAHOBJIEHO, 110 psij Telmopa 36iraeTbest came 10 QPyHKIIIT

f ().

[Toznauumo y dopmymi Tewmnopa:
n

(k)
S0 = » LT Gy

k!
k=1

Otxke

fx) =5, (x) + Ry (x)
OueBuaHO, 1110 S, (x) cmiBmaaae 3 N-10 YaCTHHHOIO cyMoro psay Tetiopa (5). 3Biacu
BUILTHABAE, IO I TOro, 00 dyHkiis f(x) cmiBmagana Ha intepsaii (xo — &, xy +

&) 3 cymoro cBoro psiay Teiinopa, TOOTO 11t TOTO, 100



lim S,,(x) = f(x), Vx € (xg — 6,x9 + &)
n—-oo

HeoOXIOHOo T docmammbo, o0
lim R,(x) =0,Vx € (xg — 6,x9 + &)

n—>00

Sxmio e mae micre, To R, (x) = 1,(x), TodTO0 3amumikosuii wieH popmyau Teitnopa

€ TaKO CYMOIO 3alMIIKy psay Teisiopa micist N-ro 4ieHa.

Teopema. Hexait ¢pyukiis f(x) B inTepBam (xo — 8, x, + §) Mae noxiaHi Oyb-
SKOT'O MOPSIKY, Ta icHye Take unciao M > 0, mo Vx € (xg — &, x9 + &) 1 ams BCix
n = 0,1,2, ... BUKOHAHO:

IfM)| <M (*)
Toni na inrepBaini (x, — &, xy + 8) psan Teitnopa s Gyukiii £ (x) 36iraeTbcs came
1o ¢yskmii f(x).

Jlosedenns. IlokaxkeMo, 1110 B YMOBaX TEOPEMHU BUKOHAHO:
lim R,,(x) =0,Vx € (xy — 8,x5 + )

n—oo

3anuiieMo 3anuiKkoBui wieH Gopmynu Teisiopa B popmi Jlarpanxa:
fE)
(n+1)!

ae & MICTUTBCS MK TOUKaMH X Ta X. 3 HepiBHOCTI (*) TeopeMU BUILINBAE:

R,(x) = (x — xo)™*?

(x _ XO)TL+1 (x _ XO)TL+1
R (0] = [ V()] - <
(n+1)! (n+ 1)!
Ockinekd |x — x| < 8, TO
n+1

R <M-——-=

IRy ()| < TR
3BijcH

n+1
: < M i
fim Rn(x) < Mlim ==,

Ha mincraBi dpopmynu lim Z_=90 OTPUMYEMO CIIPABEIJIUBICTh YMOBU TEOPEMU:

n—oo (n)!

lim R,(x) = 0. A 1e o3Havae, mo psaa Teitmopa ans Gyukmii f(x) 30iraerbes Ha

n—oo

inTepBani (x, — 8, xy + 6) came no miel pyukmuii. Teopemy q0BenEHO.



Posknaoanus enemenmaprux ¢hynxyiti 6 cmenenesi psiou. Ocnosui gpopmynu
[lepetineMo Temnep 10 MUTaHb MPAKTUYHOTO PO3KIaAaHHs (PYyHKIIIM B CTETICHEB1 PSIIU.
Sk MU BCTaHOBWJIM, TaKl CTEMEHEB1 pAaAM O0OB’SI3KOBO € psamamu Tewnnmopa mis
BIIMOBITHUX (DYHKIIIH.

Ha mpaktuii dacrime BChOTO KOPHUCTYIOThCS psanamu  Makiaopena. 3
BUKJIQJICHOTO Yy TOIEpEIHROMY ITyHKTI BUIUIMBAE, IO JJIs PO3KIIaJaHHS (YHKIT B
psan MaknopeHa noTpioHo:

a) sHaiitu f(x), ' (x), f"'(x), ..., f™(x), ...;

0) obumcauTH 3HadeHHs GyHKio f(x) Ta Beix ii moxigHux y toumi X, = 0, T0OTO
suaiita f ™M (0), n = 0,1,2,...;

B) 3amucaTu psia MakimopeHa ajis JaHoi (yHKINT 1 3HaUTH 00J1acTh MOTO 301KHOCTI;
r) Bu3HA4YMTH iHTEepBal (—4&, ) y IKOMY 3alUIIKOBUI WieH GopMynn MakiopeHa
R, (x) npsiMmye 10 HyJIs TIpU N — ©0;

S0 Takui 1HTEpBaJ ICHYE (BiH MOKE BIJIPI3HATUCA B1Jl IHTEpBAITY 301KHOCTI psy,

TO B I[bOMY iHTepBasi GyHkiis f(x) 1 cyma psay MakiopeHa CITiBIagaroTh.

Posrasinemo Temnep po3kiiagaHHs B psia MakiopeHa NeaKuX KOHKPETHUX (PYHKITIH.

1. y=f(x)=e".

V paHOMY BHOAZKy Maemo: [ (x)=e&" Ya=012. . otxe £7(0)=¢" =1.

1 3r1IHO 3 psigoM MakiopeHa:

o XU x?  x3 x™
e =Ynom=1l4+x+5+5+ -+ 5+ (1)
3HaieMo 001acTh 301’KHOCTI IIBOTO PALY. 3a (OpPMYIIOI0 paailyc 301KHOCTI:
1
R = lim |22 | = lim &2 = o
n—>o |*/(n41)1 n-oo M

Omxke, psan 30iraerbes Vx € (—oo,400). Hexaii Temep |x| < § < +oo. Tomi:
| fF (x)| <edvn=0,1,2,..., TOGTO yMOBY TCOPEMH BUKOHAHO 3 KOHCTAHTOIO M =

e9. TakuM YMHOM (PYHKIIIFO MOXHA PO3KJIACTH B CTCIICHEBHIl P HA OyiIb-SKOMY

inTepBani (—6, +8) < (—o0,+00), a 0TKe, 1 Ha BCboMY iHTepBaii (—oo, +0).



2. y= flx)=smn x.

MMaenmo:
( ) ( | | T )
flx)=cos x= sml A+;J (x) —cost xh— =sm~l x+2—|.. ..
: T
1“"(.’:)=sm( X+n;].
. om 0. gxmo n=2m
Otxe £~ (0)=sm—=-’[ =
2 1_(—1)  gxmo n=2m+1.
TaxkHM THHOM:
: _ voo (DAL x3 x2n+1
sinx = Lo T =Xy g e (D g @

AHAJIOTIYHO MOIEPEIHbOMY JIETKO JOBECTH, IO psa 30iraerscs Vx € (—oo, +00)

Kpim Toro,

| (x| = <1<2, Vxe(-o, +m), 2=012...

*sin( .I-:+E|
\ 2 )

ToOTO yMOBY T€OpEMHU BUKOHAHO 3 KOHCTaHTOIO M = 2. TakuM 4MHOM (PYHKIIIO Yy =
Sin X MO’KHA PO3KJIACTH B CTEIIEHEBHUH Psil HA BChOMY iHTepBaii (—oo, +00),
3.y =cosx

Hudepeniroroun nousieHHo paj (2), OTpUMaEMO:

. (_1)nx2n 6 XZ
cosx=Zn=OW= —Z+—|——+ (= 1)”(2 mrRa (3)

Lleit psag 36iraerses 10 QYHKII Y = COS X Ha BChOMY iHTepBaii (—oo, +0),
4. y=f(x)=(1+x)".

SIxmo uHcI0 ¢ HaTypadsHe (Toéto @ =m € N) To paaom Maknopera a1 mi-
€1 QVHKI € BimoMa dopyyaa 6iHoma HeroToHA:

m
m
(1+x) =) Cix*.
— v
k=l
V npoMy BHIIAAKY pAJ NEPETBOPIOETHCA HAa CKIHUEHHY CYMY. TOOTO Ha MHOTOWIEH.
Po3rmareMo BHIIAOOK. KoH ¢ € [N . Maemo:

£i(x)=a(1+x)™



f"(x):oz(_a—1)(1+.r)a-:.

f"('.\')=a(oz—1)(01—2)(14-.1')“-3.

-

" x)=a(a=1)--(a—n+1)(1+x)"". .
Otxe
f0)=L f(0)=a. f(0)=a(a-1). f(0)=a(a-1)(a-2)....
f0)=a(a—-1)--(a—n+1)....
TaxkumM THHONM, MRMAERI0

(14 x)% = Tipp TR 4)

Psin (4) Ha3uBaroTh OIHOMIAIBHUM (3a aHaJoriero 3 Gopmysoro O0iHoma HproToHA).
3HaiaeMo Horo paaiyc 301KHOCTI:

. | aja—1)--(a—n+1)(n+1)!

a n+1 -
2 =1, TOOTO

=lim

R—+m

R =lm

H—x

oL—H

a4 ”—3‘1'|.?i|1.{:{|::-:{ —1)(a—n+1){c—n)

pAg 301EHHEE B iHTepBami (—1;1). MoEHa IoBeCTH, mI0 V LBOMY I1HTEPBaTl
mR (x)=0.

A—*m

3okpeMa, npu @ = —1 3 popmynu (4) Maemo:

— =3O (-D"x"=1—x+x%— x5+ (5)

1+x

5. IIpoinTerpyemo psx (5) y mexax Big 0 1o X, ne |x| < 1:

X = X
Fiz E[Z—]]“{ t"dt., TobTO
‘ﬂ l+f Fumi) ‘D

n+1 2 3 4

x x x
—x—7+?—7+~- (6)

X
n+1

In(1+x) = Xpzo(=1D"

Hecknagno mepeBiputh, mo 1ei psg 36iraetecs no ¢yskmii y = In(1 + x) Ha
niBiHTepBaii (—1; 1].
6. IToxnanemo y gopmyii (5) x = z2. Orpumaemo:



N St

1 = )
=S (=1 =1- -
1+z° 1o
[IpomTerpyBaBmH Uel pag eix 0 1o x, oTpHEMasMo:
= dz = x = (1) ..
arctg x= - =5 (-1) [2%dz=T% X =
'n:r1+z' =0 ':[ =02n+1
¥ x x
=x-—+ -4
i 5 7
5 7
(7)

2n+1 3
— \'o©0 nX _ X X X
arctanx = Y,—o,(—1) =Xttt

Jlerko mepeBipuUTH, 110 LIEH psll 30iraeThbes 10 QyHKINT y = arctan x mpu BCIX x €

[- 1; 1].
7. TloxnaneMo y 6GiHoMiansHOMY psni (5): x = t2,m = _%
" % R}
1 (1Y 2) |._%J|_%'1J|[ y
' =l+| —— -t —t= |+
"'-,,'I]. _ _t: |.__ 2___.'| 1 1 _
i Y LT I._ 2
+|_l|_l_1:_l—jfi ! -
v2A 2 A2 ) 3
1, 1-3t% 1.3.5¢° 1-3-5-...-(2n—-1) t™=
- 21 27 3 o nl

PiBHicTh cripaBeanuBa npu -1 < t? < 1, to6ro mpu t € (- 1; 1). Interpyroun

onepxkanuit psa mo npoMikky [0; x] (0 < x < 1), omepkyemo

= dy (1t B
=ty 7t st o5t
0+/1—1t° \ 2 3 2=.M 5 2- .3l 7
1-3-5...-(2n-1) t=*" I
+ n -"Il +ee
2 .nl 2n +1 0

IBLIKH BHILTHEAE



3 5

; X 1-3 x 1-3:5
arcsinx = x +—+ — 4+
2:3 22.21 5 23.31

x7 1-3:5-..-(2n—-1) x2n+1
Y E . (8)
7 2nn! 2n+1
MoskHa AOBECTH 110 11 PIBHICTH Ma€ Micile npu Bcix x € (- 1; 1).
Taxkum yrHOM, TaONMIA pO3KIaAaHHS B psii MakiopeHa AesSKUX KOHKPETHUX

(yHKIL Ma€e BUTIISA!

2 3 n n
=l+x+o+5+ =+ =30 = x € (-o,+®) =R (I
3 5 A+l o In+l
a'hx=.1'—1—+IT+-__+1—+...=E—_ xeR: (1)
31 5 (2n+1)! = (25 +1)!
2 4 2n = Erz
chy=1+2 %2 . 2 =52 xeR; (11)
21 41 {2}1}' = (2n)r
_ _x_3+_3__+ ( 1)1’1 21’L+1 _Z ( 1)11 2n+1 E R(IV)
sinx = Xx 5! (2n+1)' n=0" 2n+1)
cosx—x—x—2+—6——+ (—1)"Z - =) O« anE]R (V)
6! amy T n=0 @y
L+20%=1+ax+ZE2x2 4o 4 2 1)(n()f‘ ULED P
yoo @@ ) yn g e R x € (—=1;1) (V1)

(n)!

KOpHCHO BHIUTHTH HACTVIIHI 9aCTKOBl BHNATEH O1HOMIATEHOTO PAIY:

— =1 NPT (Vit2)
o — x4+ -+ (—1)"x +---—Zi,—1] x",
=1
=1+x+x?. . 4+x"+- =ZI”J
— - (VI16)
1 . (Zn—1) _
=1+ ) (—1)'"———x",
V1+x (Zn)!
ey (Vllg)
e x € (—1;1).
2 3 4
In(1+x) =x =S +7 ="+ = ;1] (V)




5 7

e = Ty (- 1)

3 5
; X 13 x 1-3-5
arcsinx = x +—+ — 4+
2:3 22.21 5 23-31

X3 2n+1

X
arctanx = x—?+

?;._

x
2n+1

, X € [—1;1]

1:3:5-...(2n—-1) x?n+1
2nn! 2n+1

7
ST
7
x€(—11)

Ilpuxnaou na poskiadanus QyHKyiti 8 cmenenesi psaou

(1X)

(X)

Sk BiaMIYanocs y MOMEPEIHbOMY MYHKTI, N1 pO3BUHEHHs (yHKuIi B psa Ma-

KJIOpeHa TpeOa MOCIiJOBHO 3HAUTH MOX1AH1 11€T PYHKIIT Ta 00UYMUCINUTHU iX 3HAYCHHS

y toull X = 0. Ane y 0araTb0X BUNIaJKaxX e METO/ MOB’SI3aHO 31 3HAYHUMU HE3PY-

YHOCTSIMH, OCKIJIBKH BUPA3u IS TIOX1THUX, OCOOIMBO BUINMX MOPSIKIB, YaCTO OY-

BaIOTh JIOCUTh rpoMi3AKi. | 3aranbHUM WieH psiay 3HAWTH CKJIaHO, a OTXKe, U 3HAUTH

o0nacTh 301KHOCTI psay. Pasom 3 nmuM Bukopuctanus po3suHeHb (1) — (X) B Hu3Mi

BUIMAJIKIB JO3BOJISIE YHUKHYTH II1€i mpouenypu audepeniiitoBanus. PosrisiHeMo

HacTynHi npukianu. Hexai Tpeba 3anany (yHKIIIIO pO3KIacTH B psijl MakiopeHa 1

3HAWUTH 001aCTh 301’KHOCTI IIBOTO PSIY.

Ilpuknao 1.y = 3%*

y'=2x-31n3, y"=2-3 n3+4x-3 %3, y"=12x-3° In?3+8x*-3" In®3,

¥ =12.3% In?3+48x% -3 In®3+16x*3" In*3,

JIX 6a9HMO. 111 BHPAa2H MIBHIKO YVCKIATHIOIOTECA 3 POCTOM MOPAIKY NoXiaHoL. ToMy

3poduMo 1HakIne. [TogaMo aaHy QYHKIIIO YV BHITIAIL
o | / - r' I R
}E=3A =‘eb3) =g m;_

3anmmemo po3puHeHH (1) 1 yHKIIIT e?:
"

{1 1 [
g€=" ", —m<z<+m.
i 71
nel) 11
TTokTageMo B il dopMy™ = = x° In3 . MaTHMeMO:
Lo _ = (x*ln3)" _=In"3 xn
S ———
1= n! =0 n!

Ile & € myEaHe po3BHHEHHT. JIeTHo 3HAATH 1 001acTe Horo 300EHOCTI. OCKUIBEH

—w<z<+o.T0 0Sx In3<+o0, OoTEE — < X<+,



Ilpuknao 2.y = cos?x
[TogaMo JaHY QVHEIIKD V BHIJLEIL

.11
V=005 X=—"+—_—"C05.X.
- b I

P Ea

CkopucraeMoch po3BuHeHHM (V):

x _1 ﬂ._]"i
EHEI=E¥- —00 < Z <400
nal) [Lﬁlj!

[MoxmageMo TVT z = 2x. ¥ HACTOKY JICTAHEMO:

1 1 1 = (-1)"(2x)" 1 1
l1'=cn::53x=:+—=:c:|52x=:+—z ) ) =-—4—
Z 2 Z 2 el 2??}! 2 2
T _1 ﬁz.r.ﬂ— _:!I,_H
=1+‘)—IE }q —00 < X <+00
| LH:I'
X
Ilpuxnao 3.y = —
1
Cxopuctaemoch po3BuHeHHsM (V) npu o = — >
1 i 1 Y I-" 1 ™
——| ———lJ | ———}i‘—ll
11 = 20 2 2 .
(1+z) =E ' - I, —l<z<«l
v n!
IMokmagemo TVT 2 =—2x. ¥V HACTOKY JICTAHEMO:
1/ 1 1
WS ) R Sy
172 % 2' 2 A A i
y=x(1-2x)"" =x 1 (—2x)" =
i) n
{1 3 (1 )
) ——| ———1J {—=—n+1]

— T E | E L r {_1:]?! 2.'1_1_.'1+'|. _l - X '::l
— ! } 2 2
; ! < =

X
Hpumad 4, y = m

PozxnageMo JaHHH Opid Ha eIeMeHTAPHI Jpo0H:
1( 1 1

\
V=— .
!

3IVl-x 1+2x,

3rigHo 3 po3BuHeHHsIM (V1) Mmaemo:




L =% x" —l<x<l.
l-x 3
;=T{—l}”2rx”- —1{1 -:::1_
1+2x 73 2 2

JBIICH DICTAEMO:

1/ & = T - 1 1
v=—| > x" =D (12" == A-(-1)"2")x". ——<x<—.
N = 3= 2 2

IIpuxnao 5.y = In(1 + x + x? + x3)

[lepeTBOpuMO AaHy PYHKIIIFO HACTYITHUM YHHOM:

y=In(l+x+ xt+x :l = 1:1{{1 +x)(1+x° :l] =In(1+x)+In(1+ x° ] r=—1

Ckopucraemoch po3suneHHsM (VII):

. o . ,j,:l'l'—]
In(l+x)=>(-1) —, —-1<x<1.
' oy n+1
| . {12 ]|”+1 . TE.II—'-'
In(l+x )= (-1)'——=3(-1)'"——. —1<x=]
: o n+l 3 m+1
Tomy
n+l In+d ¢ "
x ; m - x 1 f . T | .
I S ) i O ) SR " ) (S F i I P T
pr n+1 3 n+1 san+1l 2}

5.4. 3acTocyBaHHS CTeNeHEeBUX PAIiB
Buknanenuit Buiie mMaTtepiad MOXXE CTBOPUTH BPaKECHHS, IO TEOPIS PAMIB AYy-Ke
aOCTpakTHa, Ta 1l HE MOe OyTH BUKOPUCTAHO ISl pO3B’ sI3aHHS MPAKTUYHUX 3a-7ad.
AJe 1ie ITKOM He Tak. [CTOpUYHO psii BUHUKIIM SIK 3aC10 pO3B’si3aHHS caMe 3a-1ad
npakTuku. Hema CyMmHIBY, 110 BIIKPUTTS HECKIHUCHHUX PSJIB HAICKUTH 10 HaM-
3HAYHIIIUX JOCATHEHb MaTEMAaTUYHOI'O aHATI3Y 1 BCiX MOr0 3aCTOCYBaHb, 0€3 SIKOI0
HEMOXJIMBUM OyB O MOJAIBIITUN PO3BUTOK MAaTEMaTUKU. TYT MU PO3TIISIHEMO JIUIIIE
JIesIK1 3aCTOCYBaHHS CTETICHEBUX PSIIiB

5.4.1 Habnuowcene obuucienus 3naienb OyHKyii



Hexait Tpe6a o6uncnutu 3HadeHHs QyHKiii y = f(x) npu x = x,. [Ipumycru-
MO, 1110 (PYHKI[IF0O MOYKHA PO3KJIACTH B CTeTIEHEBUM psl B iHTepBai (—R, R), Ta x €
(—R,R). Toni Toune 3HaueHHSA f (X,) AOPIBHIOE CyMi ITbOTO psxy S(Xg). Ane, sk
MPaBUJIO, 3HAWTU TOYHY CyMYy Psy JOCUTH CKJIaJHA 3ajayda, 1 TOMY 3aMiCTh IIbOTO
3HaXOJSATh YACTUHHY CyMY IIbOTO PSAY 1 KOPUCTYIOTHCS HAOIUKEHOIO PIBHICTIO:

f(x0) = S(x0) = Sn(xo)

[ToxnOka 111€i PIBHOCTI OIIHIOETHCS BEJIMYMHOK 3aIHMIIKOBOTO wWieHa R, (xg)
CTEneHeBoro psaa. Akio, 30kpema, pan s f(xy) 3HAKO3MIHHUN, TO Ha MiACTaBi
HACJIJIKY 3 TEOPEMU BEJIMYHMHA HE MEPEBUIILY€E MOAYJIS IEPIIOTO BIIKUHYTOTO YJieHa
Ry (%) < |an44l

IIpuknao 1. O6uucauty yucio 1 3 TouHicTio 0,01.
Cxopucraemocs po3suHeHHsM (IX) pu x = 1:

T = (-1 1 1 1

arctgl = — = =1l——+———+___
4 =02n+1 3 5 7

3 wici pIBHOCTI OTPHMYEMO:
i o
i 4-1)
=t 2n+1
OUeBHIHO . IO UeH PAT 3HAKOZMIHHHE 1 30UKHHHA 33 03HaKoK Jlef0HIDa (meperipTe

CaMOCTIHHO). a TOA1 HOTO 3alIHIIOK HE NEPEBHINYE 3a MOTVIEM MOIYIA MNEpPIIOro Bi-
OKHHVTOTO WiIeHa. 3HAHIeMOo TaKe g, JNA SKOTO:

4-1)
2n+1

< 0,01,

tobTo 2+ 1> 400 _ago n= 200 . Taxmy uHHOM:

Ipuknao 2. O6uncauty yucio € 3 Tounictio 0,001.

Cxopucraemoch po3BuHeHHsM (), y sxoMy mokiagemo x = 1:
e=1+14—+141
a3 4

3 owiHKH (*) J€rko BCTAHOBUTH OIIHKY JIJISI 3aJIMILIKOBOTO YJIEHY PSY:

_ (n+1) ] (1_0)n+1 (1_0)Tl+1
=1

Bubupatoun M = e oTpruMaeMO HACTYMHY OIIHKY:



e 3
T (a+1) ﬁ(ﬂ+1}.'-

BubepeMo 2 3 HEPIBHOCTL

3
< 0.001. To6To (m+1)>3000.a60 n=6.
(z+1)
OT#&e. 419 JOCATHEHHS MOTP10HOT TOMHOCT1 Tpeda B3ATH:

1 1 1 1 1
exl+l+—+—+—+—+—=~27181.
23 4 56

5.4.2 Habnuoicene obuucnenus inmeapanis.

Hexal Tpeda 00UHCIHTH
b

‘[ F(x)dx.

4]

[IpHEOVCTHMO. IO B IHTEPBATL (— R. R) bvuknis fT:x]' PO3ENTATAETECE V CTe-
NIEHERHH PAT

flx)= 'i ax,
h" -
1 MPOMLUKOK 1HTETPYBAHHS [ﬂ' E:r] ILUTKOM HATe&HTS iHTepBaty (— R, R). Tomi Ha mi-

.EEI'HBI TEGPEMH ]IIJ'D' MNoOYIcHHE II-I'I'E'I'P}"BE!.I-H-I_H CTENEHCEBOTD DATY MATHMEMO!
- bn—l n—.

j flx)dx= FZaex dx= Zﬂ'ﬂj xdx=7% a,
2 250 =0 5 2= n+1

V SKOCTI HAOTHAEHOTO 3HAYEHHA IHTErpaly NpHAMAcMO YacTHHHY CVMY
OTPHMAHOTO THCIIOBOID PATY.

Ilpuxnao 3. 3 Tounictio € = 0.001 oOuucnutH iHTErpan
05
j e dx.
]
TlepBicHA Bil QVHENIT & * He BHPAKAETHCA B eTeMEHTAPHHX (DYHEIAX, TOMY
3aCTOCYBATH popuMyny HetoToHa — JIeHOHIA HEMOZIIHEO.
CkopucTaBmuch po3BUHEHHSIM Yy psf (1), MmaeMo:

2 X x" X
e =l-x+—- —

21 3r 4
TDI[i

“:6 E ™,
j"dx: Hl .a:+———+——.. dx=
2 6 24 )



¥ ¥ ¥ £ 11 1 1 1 1
=l x——+———+——_.| =—- t——— ———+— -
3 10 42 216 2 2.3 2°.10 2'-42 2-216

Ile 9HCIOBHE pPAI, 3HAKH WISHIE SKOTO YePIryVIOTHCH, 1 AKHH 30IracThCH 33 OZHAKOHD
Jlefiorima. Horo 3aMHIIOK He DepeBHITVE 33 MOTVISM MOIYIIA MePIIoTo BIJKHHYTOTO

WIEHA 3HAHIeMO NePITHH WIEH UEOT0 PANY, SKHH 3a MoayneM He nepesHmye 0.001:

31 3 ™ 0.042 = 0,001 = 0.003 > 0.001:

<l

=0,5>0.,001:

= oba | =
I

= 0,0002 < 0,001.

27.42

Otxe. 3 TogricTeo 0,001 Maemo:

a3
j.e-f'.:utwl—iJrimﬂ_:lﬁl_
2 24 320

5.4.3 Habauocene inmeepy8anHs ougeperyiaibHux pieHIHb
Hexaii Tpeba po3s’a3aTH 3agaay Kom:
{}”’ = flx y)
Ax)= ¥

[IpEnyCeTHMO, o PO3E 30K Mi€1 320391 MOKHA POIKIAcTH B pag Tefmopa:
{ ] ] ¥ {"*7:- ) (x— }3 +
21 3!

Hx)= 5(x)+ ¥ Mx—x)+ I (x— x
..t —}M{%] [x— .!.::,:]n +

1
MHu po3B’ TEeMo 3aJady, SKINO 3HAHIeMO 3HaTeHHA dyvEEmi M x) Ta 1 moxigEEx ¥

TO9Il X = X,. 3Ha4eHHA caMoi byHEmi yf{x] MacM0 3 IIOYATKOBOI VMOBH
Hx )=y Ham:
Hx)= flx. x))

Ef+af$1

y"{&]ﬂﬁ(ﬂ]' =i[f{x}{x]]+ =[5x cy dx

T

=X

E-’f{;w:[,,_}gjl 51‘(.&::,,_};,]
= + ¥
ox & fx. %)



AHATOMYHO PO3B A3VETHCA 3adada Komm Ang piEHSHE BHIDHX [IOPAIKIB.

Izomi podaaTe iHakme. [IIyEawTs po3e 220k W X) v BHIIAI cTeNeHeBOTO pA-
Iy 3aralbHOTO BHIV

Hx)=a,+alx—x)+alx—x F+...

M1JCTaBIISIOTh HOTO Y AudepeHiiiaibHe pIBHSHHSA, a OTIM Y JIIBIX 1 IpaBiid YacTUHAX

3pIBHIOIOTH KOS(DIIIEHTH MPU OJHAKOBUX CTEIMEHSX , BHACIIJIOK YOr0 3HAXOASATHCS:

ag, A1, Ay, ...

llpuknao 4. 3HaliTy TpU NEpUINX, BIAMIHHUX BIJl HYJISl, WICHU PO3KIIATy B PAJl
po3B'si3Ky 3aaaui Ko

V=x4+¥
Hl)j=-1.

[IykacM0 pO3E 430K V BHITIAIL

Hx)= 1)+ #lix-1)+ -T;{r”{x_ 1) + (1)

(x—1) + .
Maemo:
Hl)=-1, #(1)=1"+(-1) =0.
Wix)=2x+355. y1)=2-143 (=1V-0" =2,
Wix)=24+6 ) +35 . ¥(1)=8.
OTHE
- 2 » & 3 : 4, 3
1+ =(x-1) +=(x-1F =-1+(x—1) +=(x-1)"
Ax)m -1+ 2 (a1 + 2 (x-1) (x—1) +(=x-1)
Ilpuxnao 5. 3HallTH TpU MEPUIMX YJICHA PSAOY 3a MaJIuM NapaMeTpoM [ 27-
MEPIOANYHOrO PO3B’ 3Ky NU(PEPEHIIATLHOTIO PIBHSIHHS
d’ x

— 4+ 2x=sinf+ Uy
dr

[IIykacMo pO3B 30K V BHLIIAML
Adep)=x(e)+px(e)+ s+ )i+ ...

ne — xo(t), x,(t), ... HOKM 110 HEBiIOMI -TTepioguuHi QyHKIIT 3MIHHOT t.

[lizcTaBisitoun psiAPO3B’ 30K 10 MUPEPEHINIATBLHOTO PIBHSIHHS, 1, 3pIBHIOIOYH



KOoe(QIIIEHTH TIPU OJHAKOBUX CTEMEHSX [, TOCIIIOBHO JICTAaHEMO HU3KY

nudepeHIiaTbHIX PIBHSIHD BITHOCHO X (t), x4 (t), ...

d°x ?
dzl 2
dt21 +2x, =x5(1)

d*x,
=4+ 2%, = 2x, (1) (7).

JIK B1IOMO 3 Teopii MHIHHAX JHQEpPeHIATEHEX PIBHAHE 31 CTATHMHE Koedilne-
HTaMH. [IepIIe 3 IHX PIBHAHD Mac €JHHHH 2Tl -IePI0AHYHHH PO3B I30K:

x(t)=smnz.
II1ACTaBIAIOYH HOTO Y IPaBY YacTHHY APYTOTO PIBHAHHA. JICTAHEMO:
d’ P e 34
_‘:5.,.21‘-1 =sm” f=——o.
dr 2

€aunEi 27 -NepIOAHYHHH PO3B I30K UBOTO PIBHAHHA
(#) l+1 2t
=—1T—CO0S L.
A=Y

[T1ACTABIRIONH X;(f). .vq(t) Y IIpaBy YacTHHY TPETHOr0 PIBHAHHA, J1ICTAHEMO:
d o :
—‘?"+ 2x, =2sin :{—-i-—cos 2!) =—sin t+lsm tcos2t=
dr . 4 4 2 2
, - ; ; | (-
= —sin t+—(sin3f—sin 7) = —sin r+ —sin 37
2 4 4 4

€aunEi 27 -NepIOIHYHEH PO3B 30K OO PIBHAHHA:

x(t)= lsin t—isin 3t.
XY e 5

Taxkum yrHOM, TITYKaHWUN HAOJMKEHUN PO3B’ 30K TU(DEPEHITIATBHOTO PIBHSIHHS Ma€e
BUTJISL

1 1 Vooaf1 1 )
x(t.p) =sinf+p —+—1:c}52a‘]+p.‘ —siur——siu3r|
4 4 | 4 28 )

k.,



Konmponoui numanns 0o memu
JlaiiTe 03HaYEHHS CTENEHEBOTO (PYHKIIIOHATBLHOTO PATY?
Cdopmymroiite Teopemy AbGenst po 301KHICTh Ta po301XKHICTh CTEIIEHEBOTO PATY
[Ilo Ha3uBa€eThCS IHTEPBATIOM 301KHOCTI CTEIIEHEBOTO PSIAY?
Hagenith hopmynu 3HAXOKEHHS pajilyCy 301)KHOCTI CTETIEHEBOTO PSIY
CdopmynroliTe OCHOBHI BJIACTUBOCTI CTEIICHEBUX PSIIB
Jlalite o3HaueHHs psaiB Teitnopa 1 MakiiopeHa
HeoOxiaHa Ta noctaTHd yMOBH po3kiany GyHKIi B pan Tewmopa.
Cdopmymroiite HEoOXIHY 1 JOCTaTHIO YMOBY 30DKHOCTI psiaiB Teimopa i
Makmnopena 10 QpyHKIIT po3KiIagaHHs
HageniTh nmpukiaay po3kiagaHHs eleMeHTapHuX (PYHKIIH B pax MakiopeHa.
HaBenith mnpukiagu 3acTOCyBaHHS CTENEHEBHX PSIiB 110 pPO3B’sI3aHHA 3ajad

00UYMCIICHHS 3HaYeHb (QYHKIIi1, IHTErpaliB, AMGEepeHIIaJIbHUX PIBHSIHb

MOCUJIAHHS 10 JEKIII:
https://www.youtube.com/watch?v=U30hHoG2yaY

https://www.youtube.com/watch?v=Ih8PrhzS03k

https://www.youtube.com/watch?v=BcuvNFPmc Q

https://www.youtube.com/watch?v=AX4s089RVGY

https://www.youtube.com/watch?v=gHpEv6nxqU4

https://www.youtube.com/watch?v=x0 aUXsdMes



https://www.youtube.com/watch?v=U3ohHoG2yaY
https://www.youtube.com/watch?v=lh8PrhzS03k
https://www.youtube.com/watch?v=BcuvNFPmc_Q
https://www.youtube.com/watch?v=AX4sg89RVGY
https://www.youtube.com/watch?v=gHpEv6nxqU4
https://www.youtube.com/watch?v=x0_aUXsdMes

