Jleknis 16. 3acTocyBanHs moxiaHol

Iian
1. Po3kpumm: Heeu3Ha4eHOoCMmi U0y (0) ma (z)
2. Ilepemeopenna nesuznauenocmeil uoy
(0 00); (0%); (22); (1°); (o0 — @) do audy (§) ado ()
3. @opmyna Teinopa ona muozounena

4, @opmyna Teitnopa ona gyukuii. Pizni popmu 3anumkoeozo unena

5. Po3knao 3a popmynoro Maxknopena ¢pyuxuiii e*; sinx; cosx; In(1 + x).

0 oo

1. Po3kpumms nesuznauenocmi 6uoy ( )ma (OO)
Teopema I1(Ilepwe npasuno Jlonimana). Hexai ¢ynxyii f(X),p(X) €
HenepepsHUMU | Oughepenyitioganumu 6 0esKoMy OKONL MOYKU X, 34 GUHAMKOM,

MOJNCIIUBO, CAMOI MOYUKU ¥, NPUUOMY
lim f(x)=XILrQ(p(x):0, @'(x)#0.

Tooi, axwo icuye lim 0 =k, mo 0608 ’a3x060 Iimmzk.

X=X @ (X) X—Xo ¢(x)

Teopema 2. Hexau @yuxyii  f(X),p(X) e6usnaueni npu x>a €

Oupepenyitiosanumu na yiti muodcuni i lim f(x)= lim ¢(x)=0. Tooi, sxwo icnye

lim f I(X) mo 0606 ’si3x060 lim —~ fo) _ = lim —= F(x)
X+ @) (X) X—>+00 (p(x) X+ ) (X)

Teopema 2 (/Ipyze npasuno Jlonimans). Hexaii pynxyii f(X) i ¢(X) euznaueni
i OughepenyitiosHi 8 OKOL MOYKU Xo i 8 YbOM) OKOJI

lim f(x)=Ilimp(x)=w, @'(x)=0.

Tooi, sikwo icuye epanuysa lim Fx ), mo icHye epanuysa lim ——= F(x )
=% '(X) X=X co(X)
lim f(x )_I ')

o p(X) o p'(X)
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Ipuxnad. 3uaittu lim sin 7x )

x->0  2X

o . . . 0
Bukonapmu rpaHUYHUMN TMCPEX1a, MAICTAHCMO HCBU3HAYCHICTL BUIJISAAY (6)

3acTocoByeMo miepiie npaBuiio Jlomitas:

_sin7x .. (sin7x) . 7cosx 7
lim =lim ~=1im =—.
x—>0 2X x—0 (2X) x—0 2 2

2. Ilepemeopennsa negusnauenocmeii 6uoy
(0 - 00); (0°); (00°); (1%); (o0 — 0) 00 suy (5) ado (=)
[IpaBuno  Jlomitaias MOXHa  3aCTOCYBATH  TUIBKA  JUIS  PO3KPUTTS

o 0 (o) .. . o

HCBU3HAYCHOCTCU BUIY (6) a6o (—) HpI/I PO3KPUTTI1 ITHIIHUX TUITIB HCBU3HAYCHOCTCHU
[0 0]

1X IEpETBOPIOKOTH A0 OJHOTO 3 [UX BHU/IIB.

Hesuzuauenicte Buay (0 - ). Hexait limu(x)=0, limv(x)=c .

X—a X—a

[MoTpibHO 3HANTH Iim(u(x)-v-(x)). Ile meBusHauenicth THIy (0 - 0). SKII0

X—a

JTAaHWW BUpA3 3amucaTH y BUTIISI

) . u ) .V
limu-v=Ilim-— 360 limu-v=Ilim—
X—a X—a l X—a X—a

\' u

TO IpH X —> & JICTaHEMO HEBU3HAUYCHICTh BIMMOBIIHO BUTIISITY

Hesusnauenicts Buay (0°0); (000); (1%). Hexait Maemo ¢yHKIIiI0 U(X)V(X).
[Ipu X — a (¢ — ckinueHHe a00 HECKIHYCHHE) MOYJIUBI TPH BUIIAIKH:

a) U—> 0, V— 0 maemo neBusnaueHicts suny (09);

6) U—> o, V—>0 gicranemo neBusHaueHicTh (0°);

B) U—>1, V— 00 maemo neusnauenicts Buxy (1%).

Ili HeBM3HAUEHOCTI 3a JOIMOMOTOI JorapudMyBaHHS 3BOASATHCA 10

nesusHaueHocti Burisaay (0 - o). Cmpasai, mo3HaunuMo AaHy (YHKLIIO depes3 ),

67



T00TO Bi3bMeMo Yy =U' . IIponorapudmyBaBuix 110 PIBHICTh, JAiCTAHEMO
Iny=v-Inu(u>0).

Jlerko mepeBipuTH, moO nOpu X —>a jgobyrok V -lNnu Oyxe
nepu3HaueHicTio (0 - 00) I BCiX TPHOX BUIIAIKIB.

BigmosigHo 10 migmyHkry 1 poskpuemo HeBusHadeHicTh (0 - 00), TOOTO

sHaraemo rpanuitio limlny =k (k— ckinuenne abo ).
X—a

3igcu limy = limu’ = e,
X—a X—a
Hepusznavenictb (00 — ) . fkmo ¢ysknii u(x)—>oo, v(Xx)—>oc mpu
X — & (a — ckinueHHe abo HECKIHYEHHE), TO PisHUIA (U—V) mpu X —> & Jae

HEBU3HAYCHICTh (00 — ) . OcTaHHS 3 JOTMOMOIOK anredpaidHuX MEepeTBOPEHb

. (0 ']
3BOJAUTHCA 1O HEBHU3HAUYCHOCT1 (6) abo (—)

oo

) 1 1
[Ipuxnao. 3HaiiTi rPaHUITIO |Im(_— - —] .
>0\ SINX X

MaemMo HEBH3HAYEHICTh BHIY (00 — 00). AsreOpaidHUM IePETBOPCHHAM
: . (0 : ..
NPUBEJEMO IO HEBU3HAYEHICTH 10 HEBU3HAYEHOCT | ), @ MOTIM JIBIi 3aCTOCYEMO

npaBuio Jlomirans:

: 1 1) .. x-sinx .. 1—-cosx
lim| ——— |=lim———=Ilim— =
x-0\sinxX X/) 0 XsinX  x>0Sin X+ XCOS X

. sin x 0
=lim — =—=0.
x=>0 COSX + COSX — XSinx 2

3. @opmyna Teitnopa ona mHozounena

Sk BiIOMO, MHOTOWICHOM N-TO CTETCHS Ha3UBAIOTh (DYHKIIIFO BUY
P(x)=ax"+..+ax+a, a,=0.

n

3amuc MHOrouneHa P, (x) y Burmasui

P,(x)=C, +C1(x—xo)+C2(x—x0)2 +C3(x—x0)3+...+Cn(x—x0)n 1)
Ha3HUBAKOTHb p03KJZa00M MHO20UJIEHA 3A CMENEHAMU (X — XO)
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Hokmazemo B pisHocTi (1) X=X, , Tomi omepxumo P, (x,)=C,

n

[Ipoaudepenuiroemo piBHICTH (1)
P/(X)=C, +2C, (X=X, ) +3C, (X=X, )" +...+nC, (x=%;)". )
Ioxnanarouu B piBHOCTI (2) X = X, 3HaiaeMo P)(X,)=C,. [Iponudepenuioemo
PIBHICTH (2)
P/(x)=2-1C, +3-2C,(x—a)+..+n(n-1)C,(x~a)"". 3)

Hoxnanarouun B piBHOCTI (3) X =X, 3Haiinemo P/(x,)=2C,. Ilponosxyiouu

aHAJIOTTYHO OyJIeMO MaTu
6C, =P(X, ),
4-3-2.1c, =P (x,),
nic, =P (x,)-
Ax 6aunmo, koedirieaTy B pssi (1) o0UUCTIOThCS 32 hopMyTIaMH

P’ P x P x P x
Co:Pn(Xo)’ C.= Pn’(xo): g_:(O)’ C,= (20): ;0)' C3:—gl())""’

P(x)= Pn(xo)+M(x—xo)+w(x—xo)2 +LXO)(X—XO)3+...+

pn(n) (Xo)
n!

(x=%)". (4)

PiBHicTh (4) Ha3uBatOTH hopmynor Tetlnopa 0nsa MHO2OUIEHA.

4., @opmyna Teiinopa ona hynkuii. Pizni gpopmu 3anumikoeozo unena

BisbmeMo mesky ¢ynkmiro f(x), BU3HaueHy B OKOJi TOYKH ¥ i TaKy, IO B

TOYII X, Ma€ NOXiiHi 10 (7 +1)-ro mopsaaky. Toni mo ananorii 3 popmyinoro Teiinopa

JJIA MHOI'O4JICHA MOXKEMO CKJIACTH MHOI'OYJICH
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B 3aranpHoMy BMTanKy Led MHorouneH He Oyje piBHuil f(X), TOMy MoHa

samucatn f (x)=P,(x)+R,(x), ab0 y po3ropHyTOMY BHIJISI

f(x):f(xo)+%f’(xo)+%f"(x0)+%f’”(xo)+...+ o

+(X‘n’l‘°)n £ (x,)+R, (x).

Jlonarok R (X) Ha3WBAIOTh 3ATMINKOBMM WIEHOM. OTO TyKaroTh 3 pOpMyIH

n+l
X=X n+
Rn(X):ﬁf( 1)(XO+®(X—X0)),I[GO<®<1.

IlincrapuBum R (x) B piBHiCTb (5) oTpumyemo Qopmyny Teinopa i3

3aJIMIIKOBUM 4WieHOM y ¢opMi Jlarpanxka:

F(x)= f(x)+ =20 f’(xo)+%f”(x0)+(x_3—:(°)f"’(xo)+...+

n 1 . (6)
X—X n X — X -
+( n!O) f()(XO)jL((nfol))!f( 1)(x0+®(x—x0)), (0<®<1)
Y3sBun y popmyni X, =0, gicraremo ¢popmyny Makiopena:
X ., x* X"
f(x)=£(0)+ 3, 1(0)+ - 1(0) .t 10(0) +
Xn+1 (7)
+ f(n+1)(® X)

5. Po3knao 3a popmynoro Maknopena pynxuyiii e*; sinx; cosx; In(1 + x).

X

Poskinan ¢ynxuii f(x)=e*. IocminoBHo mudepenuitoroun ¢ynkuio e,

ICTAaEMO:
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[Tigcrapmnsitoun 3100yTi BUpasu y popmyny MakiiopeHa, MaeMo:

2 3 Xn Xn+1
=l+—+—+—+...+—+

e” 0<O<1.
120 30 " (ne)!

[Ipu x = 1 Mmaemo GopMyily aJisi 3HAXOJXKEHHS HAOJMKEHOr0 3HAUYEHHS yucia

e:
e =1+1+%+%+...+$z 2,71828,
IpU IbOMY JIOMYIIIEHA MOX1OKa He MEePEeBUIIY€E Yucia ; a60 0,00001.
Po3knan ¢PyHkuii f (x) =sinX . 3HAXOAMMO MOCIIZOBHO MOXIAHI BIJ
f(x)=sinx:

f(x)=sinx, f(0)=0;

f(”)(x)zsm(x+n£j, f(”)(o):sm”—n;

2 2

f(”“)(x):sin(x+(n +1)%J, f(”+1)(®x):sin(®x+(n +l)%},
(0<©<1)

[TincTaBnstoun 3100yTi 3HaueHHs y popmyny Makiopena, micTaeMo po3Kiaa
dynkuii f(x)=sinx:

) 3 X5 Xn . n+1
S|nx:x—§+——...+—sm—+

g —Sin= (nx+1)! sin(®x+(n +1)%).
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Po3kaan ¢pynkuii f (x) = COS X . 3HAXOIIYU 3HAUYEHHS ITOCIIOBHUX ITOXITHUX
mpu x = 0 Bixm Qymkuii f(x)=cosx Ta mixcTaBmsioun y (opmyry Maknopena,

ICTAEMO:

2 4 n n-+1
X

X n
cosx=1-—+——...+—C0S— +
21 4] n! 2 (n +1)!

cos(@x +(n +1)%), Ox| < |x].

Poskiran pynkmii In(1+ x)

n-1 n
In(1+x):x—1x2+1x3—...+(_1) x”+(_1)( X j 1, |Ox| <|X|.
2 3 n n+1\1+0Xx
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