3amMeuaTeJbHbBIE npeaejabl

Haubonee yacTo Ha MpakTUKE MOXKHO BCTPETHUTD J[BA 3aMeYaTeIbHBIX Mpe/ena:
nepewlii 3ameuamesnbHulil npedesl i 6mopoil 3amedamenvHulii npeoet.

IlepBolil 3aMedaTeIbHbBIN IPEAE:

. sinx . sina(x)
lim—— =1, u ero pacmmpennas Bepcus: lim————=

=1, ecmu a(xX) —>0.
x—0 X x—0 a(X)

Eciu noMeHATh YNCIUTEIb U 3HAMEHATEIIh MECTaMHu, TO OT 3TOT'O HUYCTO HC U3MCHUTCA:

. a(x) . . X
lim———"— =1 — ToT ke 3aMeYaTeabHbIN Ipeei, B yacTHOCTH, lim——=1.
x>0 5in (X) x>0 §in X

BTtopoii 3aMedaTenpHbIi Opeaet:

X—>+00

lim (14‘ lj =e (e=2,718281828... — uppayuonanvroe uucno).
X

OT1o0 ucropuueckas popmya.

a(x)
Pacmpennas Bepcust: lim |1+ —— =e, ecmu a(X) —> +oo mbo a(X) — —oo.
X—>+00] a(x)
a(x)
Kpowme toro, lim (1+ T] =e, ecnn a(X) = +oo Mmb0 a(X) — —00, B YaCTHOCTH:
X—>—00 a(Xx

lim (1+ Ej =e
X—>—00 X

Hepezu(o MOKHO BCTPECTUTDH MO)II/I(I)I/IKaI_II/IIO BTOPOT'O 3aME€UYAaTCIbHOI'O MIpeaAciia:

1 1
|irr(1)(1+ a(X))at =€, ecmu a(X) =0, B YaCTHOCTH, |irr(1)(1+ Xk =e
X— X—

HeomnpenenenHocts Buna 1° Takxke MOKHO YCTPAHUTH C TOMOIIBIO (YOPMYJIBI:

] lim[(u(x)-1)-v(x)]
limu(x)"® =e=

X—a
BmecTo X Besne, pazymeercsi, MOKeT ObITh U Apyrasi nepeMeHHasi, t, N u 1. 1.
C npumepaMu pemieHMH MOKHO O3HAKOMHUTBHCS HA YPOKax:

3ameyqaTesbHbIE ITPEIEITbl
MeTopl peleHus IpeIenoB
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Pexe BcTpeuaroTcs Apyrue 3aMedaTtesbHbIe IPeieIbl:

lim log, -+ %) = ! , (b>0,b=1), B yacTHOCTH: |im—|n(1+ X) =1
x—0 X Inb x>0 X

. b*-1 . e*-1

lim =Inb, (b>0,b#1), B yactHoctu: lim =1

x=>0 X x=0 X
 (+x)*-1

Imgi =k, roe k — mr000e 1efCTBUTENBHOE YUCIIO.

X—> X

Ecmu BayTpu npenena BMECTO x naxomutest pynknust «(X) — 0, TO pe3ynbTaThl HE
HU3MEHSATCS (N0 ananozuu ¢ 1-m 3ameuamenbHvim npeoeiom).

Bunmanue! [TepecraHoBKa YMCITUTENS ¥ 3HAMEHATESI B JAHHBIX Tpejiesiax B 00IeM
ciy4yae He 00X0auTcs 0e3 Moc/eACTBHIA:

lim—————=Inb, (b>0,b=1)
x>0 log, (1+ x)

lim X :i,(b>0,b¢1)
x>0p* -1 Inb

X 1 "
=—,Trac k — J'IIO60€ AJCHUCTBHUTCIIBHOC YHCJIO, OTIIMYHOC OT HYJ'IH.

lim—
=0 (1+x)* -1 K
HO paCHpOCTpaHéHHBIC YaCTHBIC ClIy4Yan ICPECTAHOBOYHBI YHUCIIUTECIICM U 3HAMCHATCIICM

0e3 M3MeHEeHUs 3HaUeHUs Ipeiena;

. X
im————=
x=0 In(1+ X)
=1

. X
lim
x—0 ex -1

C HEKOTOPLIMHA IIPUMEPAMHU MOXHO O3HAKOMHTHCA HAa YPOKE CnoxxHble Ipeaciibl
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3amMeuaTeJIbHbIE DKBHBAJTEHTHOCTH

Eciu a — 0, TO cripaBeTUBEI CIEIYIOIINE 3aMeYaTelIbHbIC SKBUBAICHTHOCTH:
1) sina~a

2) tga ~a

3) arcsina ~ «

4) arctga ~ o

5) 1-cosa ~ %-az

6) Iogb(1+a)~ﬁ (b>0,b=1), BuactHoctr: In(l+a) ~

7) b*-1~alnb (b>0,b=1), B yvacTHOCTH: €* -1~
8) (1+a)* —1~ ok , kak Bapuant: (1+a)* ~ ok +1
B 4acTHOCTH, @ MOKET PaBHATHCS X .

C npuMepamMu UCIMOJIb30BaAHUA MOKXHO O3HAKOMHUTHCS Ha YPOKEC!:

beckoneuno manbie PyHKIIMU. 3amMedaTenbHbIE 9KBUBAJICHTHOCTH
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