JlncTok Nel8 [Mpenen dyHKyUY 02.2016

Ompegenenne 1. Ilycts ¢ > 0, 7y € R. Muoxectso Us.(zg) = {z € R|0 < |z — zo| < &}, Hazpe-
BACTCS NPOKOAOMOT E-0KPECTHOCIILI0 MoKy To. Muoxecrsa Uf (1) = {2 € Rlzg < # < x + &}
u U= (20) = {x € R|xy — € < & < 20} HABBIBAIOTCS NPacoti U Ae60T NPOKOAOMBLMU NOAYOKPECTVHOCTIA-
MU TROYKU Ty COOTBETCTBEHHO.

Ompenenenne 2. Touka xy HasbIBaeTcst npedeavhotli mowkoti MHOXKecTBa M, ecim jrobast IPOKOIOTA
OKPECTHOCTH TOYKU T COJIEP:KUT XOTs Obl ojiny Touky muoxkectBa M. Touka xg € M, He gBidronasics
peJIeIbHOM TOUKOI MHOXKecTBa M, Ha3bIBAETCA U30AUPOSAHHOT TOIKONH STONO MHOXKECTBA.

3amaga 1. /lokaxkurte, 9TO CJIEyIONINE YTBEPXKICHUS SKBUBAJICHTHDI:

a) TouKa T SIBJISIETCH MPEJIeIbHON TOUKON MHOXKecTBa M

0) cymecrByer moC/Ie10BaTeILHOCTD U3 dj1eMeHToB MHOXKecTBa, M \ {70}, cxomgamasics K Touke xo;
B) B JIIO0OI OKPECTHOCTH TOYKHU T JIEZKUT OECKOHETHO MHOTO 9JIEMEHTOB MHOXKecTBa M.

Ompenenenne 3. ([Ipedes gynryuu 6 cmucae Tetine) [lycrs dyurus f onpenenena Ha MHOKecTBe M
U TOYKA T( SIBJISIETCS IPEIeIbHOM TOUKOM 9TOr0 MHOXKECTBa. UMC/I0 a Ha3bIBaeTcst npedesom dynwkuuu f
6 MouKe To, N JIs JII0OOH Hmocae0BaTeIbHOCTH (X,) deMenTtoB MuoxkecTBa M \ {zo}, cxonsmeiica
K xg, nociaeaosaresbHocts (f(z,)) cxomures K a.

O6osnauenne: lim f(z) = a wmm f(x) — a upu x — xo.

T—T0

Ompenemenne 4. (IIpeden pynryuu 6 cmovicae Koww) Ilycrs dynknus f ompenenena Ha MHOXKecTBe M
U TOYKA X SIBJISETCS MPEJIeITbHON TOUYKON 9TOro MHOXKeCTBA. UUC/I0 a Ha3biBaeTcst npedesom dyrruuu f
6 mouke Tg, CIU JId Kaxkioro € > () cymecTByeT Takoe 9ucjo 0 > 0, 9TO Jjid BCeX T U3 MHOXKECTBA
Us(xo) N M omonusiercs yenosue f(z) € Us(a).

Popmambao: Ve >0 30 >0 Va € Us(zo) N M : f(x) € Us(a).

3agaga 2°. JlokaxkuTe 3KBUBAJEHTHOCTD Olpeie/ieHnit 3 u 4.
3agaga 3. Moxket jiu (pyHKIMA UMeTh OoJiee OJIHOTO IIpejieia B JaHHONW TOUKe?

Bamaua 4. Ilycrs a, 29 € R, k € N. Haitjure cieyiommue npejiesibl (ecjin OHE CYIIECTBYIOT):
a) lim q; 6) lim x; B) lim {z}; r) lim zF; o) lim x; e) lim(z-sin?l).

T—x0 r—x0 r—x0 T—x0 r—xQ x—0
Onpenenenne 5. [Iycrs dyuknus f onpenpenena Ha MHOXKecTBe M 1M TOUKA X SABISETCHA IIPEIEILHOMN
toukoii MmHOKecTBa M N{z | * < 20}. Hncsio a naswsiBaercst npedenom caesa dynkyuy f 6 mouke o, ecin
JUIsL KazKI0ro dmcia € > ) CyIecTByer TaKoe 4ucso > (), 4To it BeeX & U3 MHOzKecTBa U s (o) N M
BoiosHsiercst yesopue f(xz) € Ug(a).

O6osznauenne: lim f(z) = a.

r—x0—0

Bamaga 5°. a) Banummure onpesenenue 5 HGopMaIbHO (IIPH TOMOIIM KBAHTOPOB).
6) Cdopmymmpyiite (B T.9. Ha A3bIKEe KBAHTOPOB) ONPE/IEJICHUE MTPe/Iesia CIIPABA.

3amaua 6°. Ilycte dbyukmus f umeer mpesesbl ciipaBa U CjeBa B TOUYKe Xg. JloKaxKure, 4TO Ipejien
lim f(x) cymecrByer Torjga u ToJbKO TOrda, Korja lim  f(z) = lim  f(x).

T—x0 x—xo—0 r—xo+0

Bamaua 7. [Ipusenure npumep GyHkimn Ha R, KoTopast B TOUKe Z:

a) He MMeer Ipejiesia HU CJIeBa, HU CIIPaBa;

6) wmMeer mpeJies1 ciieBa, HO He MMeeT Ipejieria CripaBa,;

B) WMeeT pasHble MpeJIesibl CJIeBa U CIPABA.

1 1 1 2 3 4 4 4 4 4 4 5 5 6 7
a 0 B a 0 B r e




JlncTok Nel8 Crpanuria 2

Onpegenenne 6. Ilycts dynkmusa f onpenenena Ha HeorpanmdenHoM MHoxkecrse M. Yucio a nHasbiBa-
ercst npedesom Pyrryuu f npu T, CMpemMAWEMCA K 00, eCU JId KaxkJIoro ducia € > 0 cymecTByeT
takoe ducao C' > 0, aro mas Becex © € M u3 mepasencrsa |z| > C caeayer f(z) € U(a).

Ob6oznauenne: lim f(x) = a.

T—r00

Bamaga 8°. a) Banumure onpeseenue 6 GopMaabHO (IIPH TOMOIIK KBAHTOPOB).
6) Cdopmymmpyiite onpeenenne npesena GyHKIUU f 0pu z, CTpeMsIIeMcs K +00 (K —00).
B) Cdopmymupyiite (B T.9. Ha A3bIKE KBAHTOPOB) CJIEJLYIONIEE ONpeesenne: npeaen pyHkmun f npu .,
CTPEeMSIIIEMCSI K X, PaBeH 00 (COOTBETCTBEHHO, +00, —00). O6oznauenne: lim f(x) = oco.

T—xQ

3amaua 9. Ilycre dyuknus [ He obpalaercs B HOJb B HEKOTOPOI OKPECTHOCTU TOYKHU Xg. JloKakure,

gro lim f(x) = 0o Torga u ToabKo ToOra, Korjga lim —— = 0.
T—x0 T—T0 (ZL”)

Bamaua 10°. (Apupmemura npedenos) Ilycrs obactu onpeiesnernst GyHKIWIA f 1 g COBIAIAIOT, TPUIEM
lim f(z) =a, lim g(x) = b (Bo3moxkmO, 7 = 00). lokaxmure, 9ro: a) Vee R lim cf(z) = ca;
T—T0 T—T0 T—T0
. _ _ . o - flx) _a

6) lim (f(z) £g(x)) =a+£b; B) lim (f(z)g(z)) = ab; r) ecm b# 0, To lim ——= = —.

T—x0 T—x0 T—T0 g(l’) b
Bamaua 11°. (ITpunyun dsyx musruyuonepos) Ilycrs obaacrtu onpesenenus: Gyuknuii f, g u h coBnaia-
0T, U JIJIst JIIOOOTO X M3 HEKOTOPOil OKPECTHOCTH TOYKHM X BbIIOJIHEeHbI HepaseHcTBa f(z) < g(x) < h(x).
Hokazxkure, aro ecin lim f(z) = lim h(z) = a, To cymectByer npejesn GYHKIUE ¢ B TOUKe g, IPUIEM

T—T0 T—T0

lim g(z) = a.

T—T0

3anada 12. Haiiaure cienyrorue mnpeieib:

. 2?2 —6x+8 o a? 3t 2?4 32t o Vl+az-—1
a) lim ———; 6) lim ——— B) lim ———— r) lim ——.
z—2 2 —4 z—0 312 4+ 24 z—oo 312 + 4 z—0 T

Bamaua 13. Jlokaxkure, 9T0 (DyHKIUSA, MOHOTOHHAsI Ha OTpe3Ke [a,b], mMeer mpejes cjieBa B KaxkKIoi
TOUKe TosynHTepBasa (a,b], u upemest cupasa B KaxK/0il TOUKe MOJyHHTEpBaIa [a, b).

Bamaga 14. a) [lokaxure, 910 ecimn 3161511 f(x)=0bmn ilgi g(x) = ¢, TO paBeHCTBO ilg{ll g(f(z)) = ¢, BooG-
II[e TOBOPsI, HE BBIOJIHACTCS.

6) Byjer jmm BepHBIM 3TO PaBEHCTBO, €CJIU JIONOJHUTEJBHO M3BECTHO, YTO CYIIECTBYET IPOKOJIOTAs
OKPECTHOCTb TOYKH @, B KOTOPOii f(x) He npuHuMaer 3HaueHue b?

B) A ecsmm BMecTO 9TOrO M3BeCTHO, 410 ¢(b) = 7

Bamaua 15*. Ilycrs obnacru onpesenenust dbyukuuit f u g copnagaor, lim f(x) = a, lim g(x) = b
r—To T—T0

u pu 9toM a > 0 (Bo3MOKHO, ¢ = 00). JlokaxknTe, 910 TOrAa mligcl Fla)'™) = ab.
0

Bagaua 16*. [Tpuseanre upumMep dbynkum, onpeaencnnoi na R, Koropas Obl He ObLIa PaBHON TOXKIe-
CTBEHHO HYJIIO HU Ha KAKOM HHTepBaJe, HO UMeJia B KayKJIOi TOYKe HYJIEBOM IIpejier.

Bamaua 17*. Cymecrsyer i pyHKIWMS, onpeaeacnnas Ha M u uMeromas B KazK 10l Touke 6eCKOHeYHbBII

pees1, ecim a) M =Q; 6) M =R?
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