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sinx + cos

1. VYxaxwuTe BCe TOYKM pa3pbiBa (PYHKIHU Y = U YKaXKUTe TUI, KOTOPOMY OTHOCHTCS

KakJasdg TOYKa Pa3phIBa

2. VYkaxwuTe BCE TOYKU pa3pbiBa QyHKIME Y = tgx - Ctg T m yKaKuTe THI, KOTOPOMY OTHOCHUTCS
KaKJad TOIKA Pa3pbhIBa

_ In(1+ z)

3. VYkaxwure BCe TOYKH pa3pbiBa PpyHKIHU Y P—
e —

U YKaZKHUTE€ THUII, KOTOPOMY OTHOCHUTCHA

KazKJJad TOYKa Pa3pPbIBa

In(z?)

4. YxaxXure BCE TOYKH pa3pbiBa PYHKIUH Y = p— 7 yKasKUTe TUI, KOTOPOMY OTHOCUTCH
KaxKkJad TOYKa pa3pelBa

_|z|(«* + 5) — 62

5. VYkKaxwuTe BCE TOYKH Pa3pbiBa (PyHKIHU Y U yKayKuTe THI, KOTOPOMY

x
OTHOCHUTCA KazKJdad TOYKa pa3pbIBa
x
npu x < 0,
6. [loxaxkure, aro Touka T = 0 mra GyHrmum y = COS{ ABJIAETCA TOIKOH

sin — mpu x > 0,
x

paspeiBa. Knaccudunupyiite Touky paspsiBa (yCTpaHUMBIH, TEPBOro, BTOPOTO POAA)

_ In(z + 1)

7. Knaccudumupyiite sce Touku paspbisa dbynkmun f(x) =
° —x

8. VYxkaxwure Bce BepHBIE yTBepXKaeHud: Kcim dyaknua f(r) HempepbiBHA B TOYKE T = Z(, TO
(a) maiigercsa Takas OKPECTHOCTH TOYKHU Z(, B KOTOPOi f(x) orpanmdena.
(b) 36 >0:Va: |a— x| <5:>E|}:ig}lf(m).
(c) 3 lim f(z) = f(zo) .
T—T0
(d) f(z) — f(zq) — Geckoneuno managa dbyHKIEA TPH T — L.

(e) f(z) mmeer KacaTenbHYIO B TOUKE I .

(f) Ve>036>0:Va: |z —zo| <0 = |f(z)— f(zo)| <e.

9. Tycrs y = f(x) - crporo ybuiBaiomas dbyHKIUsA, oNpesieeHHasd Ha cermenTe |a; b].
CdopmynupyiiTe JOCTATOYHBIE YCIOBUAA CYIIECTBOBaHUSA 0OpaTHON (DYHKINM HA MPOMEXKYTKE

[£(6); f(a)].

10. Iycts z — 0. Yro ozmaugaer 3anucy 2 - 0(1) = o(1) ? Eciu sT0 BepHO, HOKaxKuTe; €CIH
HEBEPHO, IPUBEJHUTE OMPOBEPTAONIHIL IPHMeD.

11. Tlombaysich onpesenenuem u ceoitcrsamu cumbona O(f), mokazkuTe, 9TO HA MHOKECTBE

x € [—0.5; 0.5] mmeer mecTo cooTHOMmEHNE 12 1+2* +2'+0(2°) upn 2 — 0
-

12. PaccMoTpuM TONBKO CTPOTO MONOKHUTENbHBIE pyHKIMM. JoKaxmuTe, 94T0

o(v/z) - o(¥z) = o( Va7) upu = — 0

13. Ilycts f(z) — 6eckomeurno mamas byHKIHA IpA T — G X
36>0: Vz:0< |z —a| <6= f(x)# 0. Yro osmagaer bopmyna o(f2)-o(f*) = o(f")?
JlokaxkuTe MIn MPUBEIUTE OMPOBEPTAIOMINIA IPUMED.
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14. Teopema. 0(;1:_2) + o(x_4) = o(2”) mpu & — +00. 3ameTuM, uTO B POPMYIUPOBKE TEOPEMBI
He yKa3aHO 3HAYEHWEe 7. YKa)KUTe BCe BO3MOXKHBIE 3HAYEHUs 7Y, IPH KOTOPBIX TeopeMa OyJeT BEPHOIi.

15. TIpeanonoxuwm, aro Bepuo yrBepxkaenue f(x) = o(1) mpm = — 0 . Ykaxmure Bce
YTBEPKJIEHUS, KOTOPBIE IIPH ITOM YCJIOBHHU Tak:Ke OyayT BepHbl: (a) 3 liII(l) f(z) (b) 3 lirr(l) f(z)=0
T— z—

(c) Eliii%wf(w)zo (d) Eliii%f(a:)/a::o () 34, 30 >0:Vz: |z| <d= |f(z)]| < A
(f) 3A, 36> 0:Vz: |z| <6 = |f(z)] < Alz]

16. [okaxure, uto ecmu f(x) = 0(:1: + o(ac)) npu ¢ — a, o f(x) =o(x) npu = — a.

17. Tyers f(z) =z — 22° + o(2?), g(z) =2z + 32> + o(2?) mpu z — 0, f(0) =0, g(0) = 0.
Hokazure, ato 3p, q: g(f(z)) = px + q2* + o(x?) upu z — 0. Haiizure 3naverns kosbdpumuenTon
b, q.

12— 1+ 2z +o(z) npu & — 0. Berumcinre npubImIKEHHO 0.08

18. Jlokaxkure, 4TO

T
19. Vcnomssysa dopmyne sinx =z +o(z) u vV1+z =1+ 3 + o(z) mpu = — 0, moxaxwure, 9TO
2
T
cosx =1— 5 + o(z?)

20. Ilome3ysichk ompesenenuem u ceoiictBamu cumioia o(f), mokazkure, 9To

2
\/1+x:1+g—%+0(1‘2) npu z — 0

3

x
21. Wcnomnb3ya dopmyny tgz = x + 3 + 0(:64) npu & — 0, mokaxkure, 9TO

tg 3r = pr + qx® + 0(:134) npu & — 0 u Hajigure 3HAUeHUA KOIDDUIMEHTOB P, ¢

3 3
T _ T
22. Ucnonsaysa dopmynst arctger = x — Y +o(z?) u arcsinz =z + 6 + o(z*) mpu = — 0,

nokaxkure, uto arcsin (arctgx) = pr + gz + 0(:64) npu ¢ — 0 w maligure 3HAYeHNa K03 DUINEHTOB
b, q

x
23. Vicnombsysa popmyay v/1+ 2z =14 —+ o(z) npu & — 0, BeramCITETE Tpemes
n

lim (\?’/x3 — 722 — Va3 — 2:1:2)

Tr—+00

24. Ilyctp B HeKOTOpPOI OKpecTHOCTH Touku & = () ompemesieHa, HeIpEpPLIBHA W BO3PACTaeT (PYHKINA
f(z), B mekoTOpOit okpecTHOCTH Toukn T = ( ompenenena obparHad dbynkmusa f 71(:1?). [Tpemmomoxum,
aro byrxnus f(z) Moxer GeTh npeacrasiena B suge f(x) = 4z + 22° + o(z*) mpu x — 0, a
dbyskmua f _l(w) MOXKeT ObITh TpeJCTaBIeHa B Buge f _l(w) = px + qz® + 0(:174) mpu z — 0.
Haiingure 3nauenusa koaddunuentos p, ¢q
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