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?A@CB6D!EGF(HGF(IKJMLONQP8R5PSPUT�T�P8V�P

limx→0−f(x) = limx→0+f(x) = 0

WYX[Z]\�^�_
0 < sen2(x) < 1

T�`'V�a
0 < xasen2(x) < xa bdc6e Zgf�h0Z�T�P a > 0

`'ikj
i]X[V�`

limx→0+f(x) = 0 lnm f�X[igopV�P 0 < cos2(1/x) < 1 b�c6e Zgf�h0ZqT�P b > 0 b
limx→0−f(x) = 0 lr PS`5sQt

limx→0+f(x) = 0 lr PQu-sQt
limx→0−f(x)

f�X[f�PUTpZ]T�o�P l
WvXwT�T�Zx`'y�Xz\UX[f�\8i e h>P8V�PS\�^�P|{�}3~���_S\UX[f6opZgf e `�T�P a ≥ 0

P
b > 0 l

?A@CB6D!EGF(HGF(IK�1L���Z]T�X[�wfM`zZgf>fM`'f>�UZgo e opo�X2R5P8VpZk�M\C`'V�P�\�^�P limx→π/2tg(x)
PUTpZ]Tpo�P�PUh�_

��f>Zgo�X>�-T�\8VpZgR�Zx`'y�X
tg(x) = senx

cosx
b `'igi]X[V�` limx→π/2

senx
cosx = ∞ � c6e Zgf�h0Z�ix`q{ e f>�UZ]X[f�Pf�X[f$_|\UX[fGopZgf e ` l

?A@CB6D!EGF(HGF(I��1LO��Z]T�X[�wfM`�Tpo�`'u>ZgigZgV�P�T�P

limx→0+f(x) = limx→0−f(x)

yz`
limx→0+

x
|x| = 1

y�P8f6opV�P
limx→0−

x
|x| = −1

� c6e Zgf�h0Z�ix`�{ e f>�UZ]X[f�P�f�X[f$_�\UX[f0jopZgf e `�P|^M` e fM`�h0Z]T�\UX[fGopZgf e Zgo�a+h0Z1�>VpZgyz`�T���PU\8Z]P l

?A@CB6D!EGF(HGF(I)��L r Z�^M`
\�^�P
limx→0sen(x)/x = 1 b yz`�ix`O{ e f>�UZ]X[f�P�f�X[fq_�h>P���f>Zgo�`�Zgf

x = 0 bwcGe Zgf�h0Z�^�X e fM`
h0Z]T�\UX[f6opZgf e Zgo�a|P8igZgy�ZgfM`'u>Zgi]PdP�ix`O{ e f>�UZ]X[f�P�TpZ6� e�� �>V�X[i e f>�G`'V�P��P8VO\UX[fGopZgf e Zgo�a�Zgf c6e PUTpo�X�y�X�h>X>�

f(x) =

{

sen(x)
x

T�P 6= 0
1

T�P
x = 0

�



?A@CB6D!EGF(HGF(I���LS}(Z3�
f(x) = ex T e (−∞, 1)

��`'�>�>igZ]\�^>Zx`'y�X�ix`�h>P���f>Zg�UZ]X[f�P|P
R5PUh0Zx`'y�X
T�P|_QR5P8VpZk�M\C`'o�` lr P |x − y| < δ

`'igi]X[V�`�TpZ1^M`0�

|ex − ey| = ey|ex−y − 1| < e|ex−y − 1|
\UX[f�T�Z]h>P8V�`'f�h>X�Zgi�{ `'opo�X�\�^�P

y ∈ (−∞, 1) b P c6e Zgf�h0Z�\�^�P ey < e1 l
�AT�`'f�h>X�X[V�`

limα→0
eα−1

α = 1 b `'igi]X[V�`�TpZ1^M`q\�^�P

e|ex−y − 1| < e|x − y|ε < eδε
� e Zgf�h0Z�ix`�{ e f>�UZ]X[f�P�_ e f>Zk{"X[Vpy�P8y�P8f6o�P�\UX[f6opZgf e ` l
}(ZgZ3�

f(x) = x2ln(1+x2

x2 )
� T�P

x ∈ [1,∞) b f(x)
_�\UX[fGopZgf e `0� R5P8VpZk�M\�^>Zx`'y�X Zgf�X[igopV�P\�^�P|^M` e f�`[TpZgf6o�X[o�XzX[VpZg�U�CX[f6o�`'i]Pw�
Zgf0{ `'opopZ

lim
x→∞

x2ln(
1

x2
+ 1) = lim

x→∞
ln( 1

x2 + 1)
1
x2

= 1

� igi]X[V�`
f(x)

_ e f>Zk{ X[Vpy�P8y�P8fGo�P�\UX[fGopZgf e ` l }��OZ]\UX[V�h0Zx`'y�X2\�^�P lim
x→0

ln(1+x)
x

= 1
� l

r P
x ∈ [1, 2] f(x)

_ e fM` { e f>�UZ]X[f�P \UX[f6opZgf e ` h>P���f>Zgo�` T e e f \UX[y��M`'opo�X } e fZgf6o�P8VpR[`'igi]X+\�^>Z e T�XzPQigZgy�Zgo�`'o�XG� b `'igi]X[V�`�{�}3~���_ e f>Zk{ X[Vpy�P8y�P8fGo�P�\UX[fGopZgf e ` l
r P

x ∈ (0, 1)
\UP8V�\�^>Zx`'y�X�h0Z1PUTpo�P8f�h>P8V�P

f(x)
`[h e fM`�{ e f>�UZ]X[f�P|\UX[f6opZgf e `zT e [0, 1]

�
Zgi

limx→0+ x2ln(1+x2

x2 ) = 0 b P limx→1− x2ln( 1
x2 + 1) = ln2 b P cGe Zgf�h0Z1��XwT�TpZx`'y�XPUT�o�P8f�h>P8V�P|Zgi�\C`[T�X�`'igi�� Zgf6o�P8VpR[`'igi]X

[0, 1] l
}(ZgZgZ3�
	v`${ e f>�UZ]X[f�P f(x) = arctg 1

x

f�X[f _2h>P���f>Zgo�` ZgfKt0��R5PUh0Zx`'y�X T�P2PUTpZ]Tpo�X[f�X P
\UX[Zgf�\8Z]h>X[f�X$Z
igZgy�ZgopZ�h>PUTpopV�X�PzTpZgf>Z]TpopV�X b XwT�TpZx` T�P f(x)

_z`'igy�P8f�X \UX[fGopZgf e `0��\UX[f0jT�Z]h>P8V�`'f�h>X+Zgi \C`'y�u>Z]X h0ZYRw`'VpZx`'u>ZgigZ
y = 1

x
b T�P x → 0−

`'igi]X[V�`
y → −∞ P c6e Zgf�h0Z`'u>u>Zx`'y�X

lim
x→0−

arctg
1

x
= lim

y→−∞
arctg y = −π

2\UX[f�T�Z]h>P8V�`'f�h>X|Zgi>\C`'y�u>Z]X|h0Z>Rw`'VpZx`'u>ZgigZ
y = 1

x
b T�P x → 0+ `'igi]X[V�`

y → +∞ P c6e Zgf�h0Z`'u>u>Zx`'y�X
lim

x→0+
arctg

1

x
= lim

y→∞
arctg y =

π

2WYX[Z]\�^�_�ZYh e PSigZgy�ZgopZ�f�X[f�\UX[Zgf�\8Z]h>X[f�X b ix`�{ e f>�UZ]X[f�P�f�X[f _�\UX[fGopZgf e `)P c6e Zgf�h0Z�f�X[f_Qf�PC`'f�\�^�P e f>Zk{ X[Vpy�P8y�P8fGo�P�\UX[fGopZgf e ` l
?A@CB6D!EGF(HGF(I���L r Zx`

P (x) = anxn + an−1x
n1 + ..... + a0

\UX[f
n = 2h

Zgi���X[igZkj
f�X[y�Z]X h�`)f�X[Z
\UX[f�T�Z]h>P8V�`'o�X b `'igi]X[V�` limx→∞P (x) = ∞ ��P8V�\�^�_

an > 0
�vZgf�X[igopV�P

limx→−∞P (x) = ∞ ��P8V�\�^�_
an > 0

PQf _A�M`'VpZ �>Zgf0��f�P
limx→0P (x) = a0

\�^�PS_
< 0 b6cGe Zgf�h0Z>ix`Q{ e f>�UZ]X[f�P P (x)

T e�
 \C`'y�u>Zx`ST�P8�wf�XSh e P�R5X[igo�Pw� e fM`QopV�` −∞ P
0
P

i�� `'igopV�`SopV�`
0
P ∞ l WYX[Z]\�^�_Aix`A{ e f>�UZ]X[f�P
_
\UX[fGopZgf e `2}"PUT�T�P8f�h>X P (x) e fz��X[igZgf�X[y�Z]XG���P8VdZgi1o�PUX[V�P8yz`�h>P8�wigZ��CP8VpZ

P (x)
^M`qh e P|V�`[h0Z]\8Z � e fM`qf�P8�G`'opZgR[`�P e fM`q��XwT�ZgopZgR[` l
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?A@CB6D!EGF(HGF(I �-L }(Z3�
f(x) = xex

|x|
T e [−1, 0)

_ e f>Zk{"X[Vpy�P8y�P8f6o�P \UX[f6opZgf e ` ��P8V�\�^�_
T�Z�� e�� PUTpo�P8f�h>P8V�P `[h e fM`�{ e f>�UZ]X[f�P \UX[f6opZgf e ` T e igi�� ZgfGo�P8VpRw`'igi]X \�^>Z e T�X P+igZgy�Zgo�`'o�X
[−1, 0] b ��P8V�\�^�_ limx→0 f(x) = 0

}(ZgZ3�
f(x) = x log x

T e (0, 3]
_ e f>Zk{"X[Vpy�P8y�P8f6o�P�\UX[f6opZgf e `���P8V�\�^�_ TpZ�� e�� PUTpo�P8f0jh>P8V�P�`[h e fM`�{ e f>�UZ]X[f�Pq\UX[fGopZgf e ` T e igi�� ZgfGo�P8VpRw`'igi]X \�^>Z e T�X)P�igZgy�Zgo�`'o�X [0, 3] b ��P8V�\�^�_

limx→0 = 0 l
}(ZgZgZ3�

f(x) =
√

x
T e [1,∞)

_ e l \ l ��P8V�\�^�_ ^M`Oh>P8VpZgR[`'o�`�igZgy�Zgo�`'o�`df�P8igi�� ZgfGo�P8VpRw`'igi]X l } f ′(x) =
1

2
√

x

�

}(ZgR��
f(x) = 3

√
x
T e [1,∞)

_ e l \ l ��P8V�\�^�_S^M`�h>P8VpZgR[`'V�`�igZgy�Zgo�`'o�` l } f ′(x) = 1

3
3√

x2

�

}(R��
f(x) = x+ sinx2

x

_ e l \ l ��P8V�\�^�_�^M`Sh>P8VpZgRw`'o�`�igZgy�Zgo�`'o�` l } f ′(x) = 1+2 cos x2−
sinx2

x2

�
?A@CB6D!EGF(HGF(I"!�L�}(Z3� WvP8V

x = 0
TpZ-^M`q\�^�P

limx→0 sin 1
x

f�X[f PUTpZ]Tpo�P b Zgf0{ `'opopZ1��X[f�P8f�h>X
y = 1

x

T�Zv^M`+\�^�P�ZgiY�>V�PU\UPUh>P8fGo�PqigZgy�Zgo�P�\UX[VpVpZ]Tp��X[f�h>P�`
limy→∞ sin y

\�^�P�f�X[f PUT j
Z]T�o�Pw� cGe Zgf�h0Z�T�Z1^M` e fM`qh0Z]T�\UX[fGopZgf e Zgo$#zh0ZvT�PU\UX[f�h�`�Tp��PU\8Z]P l
}(ZgZ3�

f(x) = x2+x−2
2x2+x−3

f�X[f&% h>P���f>Zgo�`Kf�P8Z�� e f6opZ�\�^�P�`'f>f e igix`'f�X Zgi�h>P8f�X[y�ZgfM`!j
o�X[V�P�XwT�T�Zx` Zgf

x = −3
2

P
x = 1

� Zgf
x = 1

TpZA^M` \�^�P
limx→1+

x2+x−2
2x2+x−3

=

limx→1−
x2+x−2
2x2+x−3 = limx→1

(x−1)(x+2)

(x−1)(x+ 3
2
)

= 3
5
2

= 6
5
b XwT�T�Zx`zTpZY^M` e fM`)h0Z]T�\UX[fGopZgf e j

Zgo$#�P8igZgy�ZgfM`'u>Zgi]P lWYP8V
x = −3

2

TpZ[^M`d\�^�P
lim

x→− 3
2

+
x2+x−2
2x2+x−3

= +∞ b y�P8fGopV�P lim
x→− 3

2

−

x2+x−2
2x2+x−3

=

−∞ P cGe Zgf�h0Zv`'u>u>Zx`'y�X e fM`�h0Z]T�\UX[fGopZgf e Zgo$#zh0Z�T�PU\UX[f�h�`�Tp��PU\8Z]P l
}(ZgZgZ3�

f(x) = ex−1
x

f�X[f'% h>P���f>Zgo�` Zgf
x = 0 b yz` limx→0

ex−1
x = 1 b�c6e Zgf�h0Z
TpZ^M` e fM`�h0Z]T�\UX[fGopZgf e Zgo$#zP8igZgy�ZgfM`'u>Zgi]P l

}(ZgR��
f(x) = 2x

sin 3x

f�X[f(%|h>P���f>Zgo�`zT�P
sin 3x = 0 b XwT�TpZx`���P8V x = 0

P
3x = kπ =>

x = k π
3

\UX[f
k ∈ ) ����P8V x = 0

TpZY^M`2\�^�P
limx→0

2x
sin 3x = limx→0

2
3

3x
sin 3x = 2

3
b

c6e Zgf�h0Z�Zgf�t�^�X e fM`�h0Z]T�\UX[fGopZgf e Zgo$#zP8igZgy�ZgfM`'u>Zgi]P l*AP8�wigZ `'igopVpZY� e f6opZ
TpZ�^M`)\�^�P limx→k π

3

2x
sin 3x = ∞ b XwT�TpZx`+`'u>u>Zx`'y�X e fM`+h0Z]T�\UX[f6opZkjf e Zgo$#�h0Z�T�PU\UX[f�h�`�Tp��PU\8Z]P l

}(R��vWvX[Z]\�^�_
limx→0+

sin x
x = 1

P
limx→0+ x+1 = 1

`'igi]X[V�`Aix`�{ e f>�UZ]X[f�P+%�\UX[f6opZgf e `T e o e opo�X 
 l
?A@CB6D!EGF(HGF(I",�L|}(Z3� WYX[Z]\�^�_

lim→0+ 2x + 1 = 1
P

lim→0− ax− 3 = −3 ∀a ∈ 
$b ix`{ e f>�UZ]X[f�P|Zgf�tqf�X[f(%|\UX[fGopZgf e `z��P8V
`'i]\ e f R[`'i]X[V�P|h0Z a l

-



}(ZgZ3� m f x = 0 lim→0+ x2 + 2ax + a = a
P

lim→0−
√

x + 2 =
√

2 b c6e Zgf�h0Z���P8V
a =

√
2
ix`�{ e f>�UZ]X[f�P�%|\UX[f6opZgf e `zZgf�t l

�


