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Omnpenenenue 1. Tosopst, uro dyuknus f(x) ects "o manenskoe " ot dyukun g(x) (upu £ — a), ecm CyIecTByer
rakas yHKIUA «(x), 9T0 :lllz}z a(z) =0u f(x) = g(x) - a(x). Oboznauenue: f(x) = o(g(x)).

NucTok Ne20g ®opmyna Telinopa

Basaua 1. Jloxaxkute, ato sinz = o(1) u 22 = o(z) npu z — 0; z = o(x?) npu z — oo.

Omnpenesenne 2. [Iycte M C R — orkpbiToe MHOXKecTBO. PyHKImio f : M — R Ha3BIBAIOT N pas HENPePwuIsHO Jugh-
dpepernyupyemoti, ecan sa M cymecTByroT 1 HenpepsiBHbL npoussonuste [, £, ..., . Muoxkecrso Takux dbyHKIui
obosunauator C™(M). Muoxecrso dyukuuii, muddepennupyembix Ha M sr060e uncio pas, obozuadaror C(M).
Bamaua 2. Iycrs f € C™(U-(x0)), f(z0) = f'(z0) = --- = f(x0) = 0. Toxaxwure, aro
a) s moboro k < n u s smoboro & € Us () cymectsyer Takoe a € Uz (x0), aro fF)(z) = (z — z0) fFFT)(a);
6) st 1106010 = € U (x0) CYIIECTBYIOT Takue T, X2, ..., Ty € Us(xg), 9TO

f(@) = (& — wo) (w1 — x0) (w2 — @0) - .- (a1 — 70) f7 (20);
B) f(x) =o((z —0)").
Bamaga 3. IIycrs f € C"™(U:(xp)). Jokarxkure, 4T0 11epBbIe N IPOU3BOJIHBIX B TOUYKE T( MHOTOWIEHA

"o ar (7) (4
P(w) = fao) + D (0 ) ¢ 00 (g g L0 (e

! n!
COBIIQJIAIOT C MEPBBIME 7 IPOU3BOIHBIME B TOUKe z¢ byHKImH f().

Bamaga 4. a) Ilycrs f € C™(U-(xp)). dokaxkure, uro npu nobom x € Uz () ClIpaBeiInBo Cle/lyoliee PABEHCTBO:

"2 e () (g
(&) = Flao) + L) P10 (o a2 4 T2 o o — o))

(.CIZ — iUo) + |

(ono mazwpiBaercs dhopmysioii Teittopa ¢ ocTaTodHbIM YIeHOM B (hopMme Heaho).

6) [lokaxkuTe, 9TO BBIIOJIHEHUE PABEHCTBA II. a) Ipu JioboM = € U (o) o3Hadaer B ciaydae n = () HEIPEPHIBHOCTD
dyuknun f(x) B Touke xg, a B ciydae n = 1 — nuddepeniupyemocts dyaknun f () B TOUKe Tp.

Bamaua 5. a) Ilycrs f € O™ (U.(xp)). Hoxaxmure, uto mus moboro x € U.(xg) cymectsyer Takoe a € U (7o),
9TO CIPABEJINBO CJIEYIOIEee PABEHCTBO: i)

/ n+1

@) = f(a0) + H @ = ) oo T @ g L)

(ono HasbiBaercs dopmysioit Tefiopa ¢ ocratounbiM dieHoM B dhopme Jlarpanxa).
6) Ilycrs f € C®°(U(xp)). Ilycrs © € U-(x¢) u cymecrByer Takoe 1uciio ¢ > 0, aro upu jaobom o € Uz () u upu
mo6om n € N pomoeno nepasenctso |f(™ ()| < ¢. Jlokaxure, 4To TOr/I2

_ (o) f"(xo) 2

f(x) = f(xo) + (z — o) + (x—w0)"+ ...

1! 2!
(T. e. crosuii cupasa psj (HasbiBaeMblii psiiom Teitnopa ¢ nienTpoM B z¢ dyuknuu f) cxomurcst K f(x).)
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(.CE _ :L’o)n+1

Bamaga 6. Hanwmmre psin Teiisopa ¢ rierrpom B 7/6 dyuknnu sin . Cxoaures jin oH K sinx npu « € R?

Bamaua 7. Hanumure psasr Teiisiopa ¢ menrpom B Hyse juis cieayomux dyskimi: — a) e®; 6) a® (a > 0);

B) sinz; r) cosz; a) 12 e) In(l+z); x) (1+2)* (« €R); 3) arctga; m) arcsinz; K) ﬁ
Bamaua 8. a) Icciemyiite cxomumocts nosydernoro psiza Teitopa k coorsercrBytomieit dpyHkimu npu @ € R B
KazkJIOM M3 IIYHKTOB 3aja49n 7. 6) Hapucyiite B 110601t yn06HO# mporpavme rpadukn HeCKOIBKIUX (DYHKITHIT 1 UX

MHOrouweHoB Teiiyiopa ¢ nenTpoM B Hysie (1 nocmorpure posuk: youtu.be/3d6DsjIBzJ4).

Bamaua 9. Jlokaxure, uro a) tgz =z + 23 +o(23) npu 2 — 0; 6) e — (1+z+ %? oI < ﬁ npu
0 < 2 < 1 u BBIUMCIIHTE € ¢ TouHOCTBIO 0 107°%; B) |sinz — (x — %3)\ < 1075 npwm |z| < 1/4.

—x2/2

Bazmaua 10. Boraucsiure npesenst: @) lim ——————; 6) lim 3
z—0 X z—0 x

cosT — e e’sine —x(x + 1) . arctgz —sinz
; B) lim —————

’ -0 tgx — arcsinx’

1/x?

3agaua 11. Ilycre f(z) = e~ npu z # 0, f(0) = 0. Haitaure nns f psang Teitnopa ¢ nienTpom B HyJI€.

Bagaua 12. Ilycrs f € C°°(U(0)). Bepuo s, aro psn Teiisopa ¢ rieaTpom B Hyste Jyist byHKImn f
a) cxomurcs npu Beex = u3 U:(0)7 6) ecam cxopures npu HekoropoM x u3 Ue(0), To obsizarenbro K f(x)?
Bamaga 13*. Ilepecranoska (1,2, ..., Ty) duces 1,2, ..., n Ha3bIBAETCs 3Mmeel (JIMHBL 1), €CJIU BBIIIOJHEHBI HEPa-

BeHCTBA ] < Tg > x3 < x4 > ... (Hampumep, npu n = 2 ecrb TonbKO oniHa 3Mest 1 < 2, mpu n = 3 j1Be:
1<3>2un2<3>1.) Iycre k,, — auciio 3meii jumnel n. a) Haiinure pekyppeHTHy0 (hOpMyIly Jiist BEIYHCTIE-
o0
mns kn. 6) Ilyers K(z) = Y ky%p. Hokaxure, uro 2K'(2) = 1+ K?(z) n naiiaure K (), pemms 510 ypaBHeHHue.
n=0 ’
xQn—l

o
B) Jloxaxure, uro pan Teiimopa Tanrenca ects tgzx = 197 + 22—? + 16%? +oe=3 ]{an_lm.
’ ' ' n=1 ’
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