“TASDIQLAYMAN”
Chirchiq davlat pedagogika
universiteti
Aniq fanlar fakulteti dekani

LG.?OV
o

" o n O _4026-yil

Aniq fanlar fakulteti Algebra va matematik analiz kafedrasi 2026-2027
o‘quv yili Amaliy matematika yo’nalishi(ingliz) 2-kurs talabalari uchun

Matematik analiz fanidan 3-semestr uchun yakuniy nazorat savollari

Multivariable functions. Rm space and its important sets
Sequences in Rm space and their limits

Limits of multivariable functions

Continuity of multivariable functions

Properties of continuous functions

Uniform continuity of multivariable continuous functions
Differentiation of multivariable functions

Applications of multivariable function differentials to approximate

calculations
9. Higher-order derivatives and differentials of multivariable functions

10.Differentiation of implicit functions

11.Extrema of multivariable functions

12.Maximum and minimum values of multivariable functions
13.Directional derivatives

14.Definitions of double integrals

15.Existence of double integrals

16.Properties of double integrals

17.Change of variables in double integrals

18.Approximate calculation of double integrals
19.Applications of double integrals
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Practical session questions

1. Find the limit of the sequence in R* x" =

1.2 n—1(2n" +2
sty e e g s i
nton n [2n1+1

(R? fazoda ketma-ketlikning limitini toping.)

H]
A+2
2. Find the limit of the sequence in R* x” =[ 2ntl 22 !,[n—I] ]

2n43! \n+3

(R? fazoda ketma-ketlikning limitini toping.)

n

. o n+l n+l 2 _ "
3. Find the limit of the sequence in R* x" =l2 2,::;,, ;[n 2 l] ]

(R* fazoda ketma-ketlikning limitini toping.)

n+l
4. Find the limit of the sequence in R* x" = 1+2+"'+"-[2"+3]

Jon'* 41 \2n+1

2n+1
(R* fazoda ketma-ketlikning limitini toping.)

5. Find the limit of the sequence in R* x" =

14+4+7+.+ In=2 _[n+l]"]
Jorttntl  \n-l

(R? fazoda ketma-ketlikning limitini toping.)

6. Find the limit of the sequence in R* x" =

n+4 - nt2 !‘[n+3]"+4
n+3! \ntS5

(R* fazoda ketma-ketlikning limitini toping.)

3 c_ .2t )
7. Find the limit of the sequence in R* x" =[ n' 45— 3" 2 -[" +l] ]

14345+..+ 2n—1 |’ -1

(R* fazoda ketma-ketlikning limitini toping.)
8. Find the limit of the sequence in R’

(3500 MY fsver —an | (R fazoda ketma-ketlikning
4 16 64 4"

limitini toping.)



9. Find the limit of the sequence in R?

ATy IR SR S A )

1.2 23 nn+l

(R* fazoda ketma-ketlikning

limitini toping.)
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— At
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n—l.[2n3+l]"

10.Find the limit of the sequence in R* x" = oM o B
n* |20 +2

n

(R” fazoda ketma-ketlikning limitini toping.)

1 2 a1 (4 =3)
A tE Tty ’[4:1’—2] ]

11.Find the limit of the sequence in R* x" =

(R* fazoda ketma-ketlikning limitini toping.)

4n+] 3 3n+l

2 —l]"‘
&3 |l 297
(R* fazoda ketma-ketlikning limitini toping.)

n+3 - n+tl !_[3n+3]“*‘
n+2!  3n+5

12.Find the limit of the sequence in R? x" =

13.Find the limit of the sequence in R? x" =

(R? fazoda ketma-ketlikning limitini toping.)
14.Find the limit of the sequence in R* fazoda

(3 5 9 142
=l-4+—=+—.. ;
YE I e e

n Y3+27n' -3n ] (R* fazoda ketma-ketlikning

limitini toping.)

n

15.Find the limit of the sequence in R* x" =

l-|-2+...-|-n.[3n+3]"+4
Y5t 41 "\3n+1

(R? fazoda ketma-ketlikning limitini toping.)
X

g Find and sketch the domain of the function. (funksiyaning
X+

16. u = arccos

aniqlanish sohasini toping va uni tasvirlang)

17.u=In xyz Find and sketch the domain of the function. (funksiyaning

aniqlanish sohasini toping va uni tasvirlang)



18.u=In —x—y Find and sketch the domain of the function. (funksiyaning

aniqglanish sohasini toping va uni tasvirlang)

19.u= arcsin% Find and sketch the domain of the function. (funksiyaning

aniqlanish sohasini toping va uni tasvirlang)

20.u=fsin ¥+ Find and sketch the domain of the function. (funksiyaning
aniqlanish sohasini toping va uni tasvirlang)

2l.u= ,}l - x4y ® Find and sketch the domain of the function. (funksiyaning

aniglanish sohasini toping va uni tasvirlang)

2 X
22.u= ;T*% Find and sketch the domain of the function. (funksiyaning
-

aniqlanish sohasini toping va uni tasvirlang)

23,u= \[ %+ —1 4—x*—y* Find and sketch the domain of the function.

(funksiyaning aniglanish sohasini toping va uni tasvirlang)
24.u=1-x* +4/y* —1 Find and sketch the domain of the function.

(funksiyaning aniglanish sohasini toping va uni tasvirlang)
2 2
25.u= !x2_+_§x_-:_y_2 Find and sketch the domain of the function. (funksiyaning
x‘=2x+y

aniqlanish sohasini toping va uni tasvirlang)
¥4

26.u = arccos
,{xz +y2

aniqlanish sohasini toping va uni tasvirlang)

Find and sketch the domain of the function. (funksiyaning

’ —
27.u= .l—lfig—y—T Find and sketch the domain of the function. (funksiyaning
nl=-x"-y

aniqglanish sohasini toping va uni tasvirlang)

28.u=arctg I-T--’J; ~ Find and sketch the domain of the function. (funksiyaning
X

aniqlanish sohasini toping va uni tasvirlang)



29.u= J:Jj Find and sketch the domain of the function. (funksiyaning
aniglanish sohasini toping va uni tasvirlang)

30.u=xcosy Find and sketch the domain of the function. (funksiyaning
aniglanish sohasini toping va uni tasvirlang)

312N+ Caleulate. (ni hisoblang)

32, lim——-2— Calculate. (ni hisoblang)
ot =3y +y

33. lim [1 +1]?+7 Calculate. (ni hisoblang)
X400 x

y=3

2
34. lim [ ] Calculate. (ni hisoblang)

y—too

2 2
35.im X2
L T

Calculate. (ni hisoblang)

36.?_13 x*+y* 7" Calculate. (ni hisoblang)

y=0

12

37, tim [1+ 3];*_’ Calculate. (ni hisoblang)
X

X=00
y—0

38. im ¥ +y* ¢ " Calculate. (ni hisoblang)

x—++00
y—too

39,1 In x+¢"
lim
ALy

. 4 2
sin xJ: _ Calculate. (ni hisoblang)

Calculate. (ni hisoblang)

40.lim

=0 X4y

.
1+ 4

41.lim 64 y4 Calculate. (ni hisoblang)
=0y 4y

y—0

1
42.lim 14x%? 7+ Calculate. (ni hisoblang)

=0



e
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43.lim 1+x*+y* #+7 Calculate. (ni hisoblang)

y-0

3’ 4.2
44, lim zxy - Calculate. (ni hisoblang)

0
xty

1
x2+y

45. lim x*+y* sin Calculate. (ni hisoblang)

yoo

2

2.2
46.f x,y = ?f:y?' Kty =0, Investigate the continuity of the function at
0, x*+y'=0
0 0,0 with respect to each variable separately and with respect to both
variables jointly. (funksiyani O 0,0 nuqtada har bir o‘zgaruvchi bo‘yicha
xususiy va ikkala o‘zgaruvchi bo‘yicha birgalikda uzluksizlikka tekshiring)

xl}" : 4 .4
A1 f my =18+ x4y #0 1 vestigate the continuity of the function at

0, x*+y'=0
000 wi i d with t to both
with respect to each variable separately and with respect to

variables jointly. (funksiyani a0, nugtada har bir o‘zgaruvchi bo‘yicha

xususiy va ikkala o‘zgaruvchi bo‘yicha birgalikda uzluksizlikka tekshiring)

Xty x+y=0
fxy=1xty’ ’ [nvestigate the continuity of the function at
0, x+y=0

00,0 with respect to each variable separately and with respect to both

variables jointly. (funksiyani 00,0 nugtada har bir o‘zgaruvchi bo‘yicha

xususiy va ikkala o‘zgaruvchi bo‘yicha birgalikda uzluksizlikka tekshiring)

Py P4yt =0
48.f xy ={¥*+y" ’ Investigate the continuity of the function at
1, x*+y*=0

0 0,0 ith respect to each variable separately and with respect to both

variables jointly. (funksiyani 00,0 nugtada har bir o‘zgaruvchi bo‘yicha

xususiy va ikkala o‘zgaruvchi bo‘yicha birgalikda uzluksizlikka tekshiring)



sinx+siny
—, Xty= 0, i
49.f xy =1 xty Investigate the continuity of the function at

l, x+y=0
000 _. ; ;
with respect to each variable separately and with respect to both

variables jointly. (funksiyani 00,0 ;uqgtada har bir o‘zgaruvchi bo‘yicha
xususiy va ikkala o‘zgaruvchi bo‘yicha birgalikda uzluksizlikka tekshiring)
COS X —COS

50.f x,y ={ x—V
l, x—y=0

-y=0, . . ;
*=V= Investigate the continuity of the function at

0 0,0 yith respect to each variable separately and with respect to both

0,0 hugtada har bir o‘zgaruvchi bo‘yicha

variables jointly. (funksiyani 5
a tekshiring)

xususiy va ikkala o‘zgaruvchi bo‘yicha birgalikda uzluksizlikk

1
2 2 0)0 L] . . . .
51.f xy ={x+)" i Investigate the continuity of the function at
09 Xy = 0,0

0 0,0 with respect to each variable separately and with respect to both

variables jointly. (funksiyani ok nugtada har bir o‘zgaruvchi bo‘yicha

xususiy va ikkala o‘zgaruvchi bo‘yicha birgalikda uzluksizlikka tekshiring)

xy 2+ yz =0
52. f xy ={x*+»* " Investigate the continuity of the function at
0, x*+y*=0

00,0 with respect to each variable separately and with respect to both

variables jointly. (funksiyani & 00 nuqtada har bir o‘zgaruvchi bo‘yicha

xususiy va ikkala o‘zgaruvchi bo‘yicha birgalikda uzluksizlikka tekshiring)
53.u x,y =+x*+y* Does the function have partial derivatives at 0 0,0 , and is

it differentiable at this point? (funksiya O 0,0 nuqtada xususiy hosilalarga

egami va bu nuqtada differensiallanuvchi bo‘ladimi)



54.u x,y =3xy Does the function have partial derivatives at 0 0,0 , and is it
differentiable at this point? (funksiya 0 0,0 nuqtada xususiy hosilalarga
egami va bu nugqtada differensiallanuvchi bo‘ladimi)

55.u x,y =3 +y* Does the function have partial derivatives at 0 0,0 , and is

it differentiable at this point? (funksiya O 0,0 nuqtada xususiy hosilalarga

egami va bu nuqtada differensiallanuvchi bo‘ladimi)

56.u x,y =3xsiny Does the function have partial derivatives at 0
t? (funksiya O 0,0 nuqtada xususiy hosilalarga

0,0 ,andis it

differentiable at this poin

egami va bu nuqtada differensiallanuvchi bo‘ladimi)

57.u x,y =4fx*+y° Does the function have partial derivativ
(funksiya O 0,0 nuqtada xususiy hosil

es at 0 0,0 ,and 1s

it differentiable at this point? alarga
egami va bu nuqtada differensiallanuvchi bo‘ladimi)

. L 0 0,0 ;
58.u x,y =+/x'+»* Does the function have partial derivatives at ,and is
it differentiable at this point? (funksiya @40 nuqtada xususiy hosilalarga

egami va bu nuqtada differensiallanuvchi bo‘ladimi)

59.y4 x,y =i/x*y* Does the function have partial derivatives at O 0,0 , and is it

differentiable at this point? (funksiya O 0,0 nuqtada xususiy hosilalarga
egami va bu nuqtada differensiallanuvchi bo‘ladimi)

60.u x,y =3+ Does the function have partial derivatives at 0 0,0 , and is
it differentiable at this point? (funksiya O 0,0 nuqtada xususiy hosilalarga
egami va bu nuqtada differensiallanuvchi bo‘ladimi)

6l.u x,y = %/x—y? sinx Does the function have partial derivatives at 0 0,0, and is
it differentiable at this point? (funksiya 0 0,0 nuqtada xususiy hosilalarga

egami va bu nuqtada differensiallanuvchi bo‘ladimi)



62.u x,y = W
ux,y =3x +y" Doe : .
y s the function have partial derivatives at 0 0,0 ,and is

it differenti i$ poi
erentiable at this point? (funksiya 0 0,0 nugtada xususiy hosilalarga
egami va bu nuqtada differensiallanuvchi bo‘ladimi)

- 2 A
63. Z=xIn(x’+ .
3 y) Find the second-order partial derivatives and the second-

order total differential of the following function. (Quyida berilgan

funksiyaning ikkinchi tartibli xususiy hosilalari va differensialini toping)

z=1-8"7
64. 2=Y'€" Find the second-order partial derivatives and the second-order

total differential of the following function. (Quyida berilgan funksiyaning

ikkinchi tartibli xususiy hosilalari va differensialini toping)

65. %~ In(sin(x+y)) Find the second-order partial derivatives and the second-

order total differential of the following function. (Quyida berilgan
rensialini toping)

funksiyaning ikkinchi tartibli xususiy hosilalari va diffe

ial derivatives and the second-

. X+Y
z = arcsin
66. X Find the second-order part

order total differential of the following function. (Quylda Perilgan
funksiyaning ikkinchi tartibli xususiy hosilalari va differensialini toping)

A i ®+2-XY Find the second-order partial derivatives and the second-
order total differential of the following function. (Quyida berilgan

funksiyaning ikkinchi tartibli xususiy hosilalari va differensialini toping)

x
z=arctg—
68. Y Find the second-order partial derivatives and the second-order

total differential of the following function. (Quyida berilgan funksiyaning
ikkinchi tartibli xususiy hosilalari va differensialini toping)

2

69.2=7 In(x+y") Find the second-order partial derivatives and the second-
order total differential of the following function. (Quyida berilgan
funksiyaning ikkinchi tartibli xususiy hosilalari va differensialini toping)

70.2=8 (XY) Find the second-order partial derivatives and the second-order
total differential of the following function. (Quyida berilgan funksiyaning
ikkinchi tartibli xususiy hosilalari va differensialini toping)



2
y
Y Ij"md the second-order partial derivatives and the second-order
otal differential of the following function. (Quyida berilgan funksiyaning

ikkinchi tartibli xususiy hosilalari va differensialini toping)

71.2 = X4

z=ysin(x+y) g
72,2 = YSINX+Y) Eing the second-order partial derivatives and the second-
order total differential of the following function. (Quyida berilgan

funksiyaning ikkinchi tartibli xususiy hosilalari va differensialini toping)
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