© © N o 00 &~ w D E

N R DN NN N DN P B P P P PP PP e
N o A O NP O ©® N O ®NE O

Matematika ta'lim yo'nalishi 1-kurs(kechki) talabalari uchun “matematik analiz”

fanidan yakuniy nazorat savollari.

(2024-2025-0’.y. 1-semestr)
Nazariy savollar.

Sonli ketma-ketlik va uning limiti.
Funksiyani monotonlikga tekshirish.
Yaginlashuvchi ketma-ketliklarning va ularning xossalari.
Differensiyal hisobning asosiy teoremalarining biri, Koshi teoremasi.
Differensiyal hisobning asosiy teoremalarining biri, Roll, Ferma va Logranj teoremasi.
Monoton ketma-ketliklar va ularning limiti.
Funksiya grafigining asimptotalari.
Fundamental ketma-ketliklar va Koshi teoremasi.
Cheksiz katta va cheksiz kichik funksiyalar. Funksiyalarni tagqgoslash.
Qismiy ketma-ketliklar. Ketma-ketlikning quyi va yuqori limitlari.
Differensiyal yordamida funksiyaning tagribiy giymatin hisoblash.
Funksiya tu’shinchasi. Juft va tog funksiyalar.
Funksiyaning aniglanish sohasi va giymatlar sohasin topish.
Tekari va murakkab funksiyalar.
Funksiya limitining Koshi, Geyne ta’riflari va ularning ekvivalentligi.
Funksiyaning bir tamonlama limitlari.
Limitga ega bo’lgan funksiyalarning xossalari.
Murakkab funksiyaning xosilasi.
Funksiyaning u’zilish nuqgtasi va tu’rlari.
Teskari funksiyaning xosilasi.
Funksiyaning u’zluksizligi.
Parametrli funksiyaning xosilasi.
Kesmada u’zluksiz funksiyalarning xossalari.
Bir tamonlama xosilalar.
Funksiyaning tekis u’zluksizligi hagidagi Kantor teoremasi.
Urinma va normal tenglamalari.

Funksiya xosilasi va differensiyali.
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Xosilaning geometrik va fizik manosi.

Bir o’zgaruvchili funksiyani to’liq tekshirish.
Matematik induksiya usuli.

To’plamlar va ular u’stida a’mallar.

Hagiyqiy sonlar to’plami va uning xossalari.

Davriy funksiya. Elementar funksiyalar va ularning xossalari.
Funksiya limitining ta’riflari.

A’joyib limitlar. Asosiy limitlar.

U’zluksiz funksiyalarning lokal va global xossalari.
Murakkab va elementar funksiyalarning u’zluksizligi.
Xosilani hisoblash goidalari va formulalari.

Teylor va Makloren formulalari.

Xosila yordamida funksiyani monotonligga tekshirish.

A’maliy savollar
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(n,meR) limitni hisoblang.
x—-1¥x -1

y = (arcsin 3x)ezx Yy =7

3 2n-n
X, =[n +1] ketma-ketlik limitini hisoblang.

n® -1

‘- In +5-3n*+2
r‘_1+3+5+...+(2n—1)

ketma-ketlik limitini hisoblang.

a" +3p"
Xy =———, (a >0, b> O) ketma-ketlik limitini hisoblang.
5a" +7b"
y= In(ln2 (In3 x)) murakkab funksiyaning xosilasin toping.
V1-cos2x

f(x):f funksiyaning a =0 nuqtadagi ong va chap limitlarin toping.

X a b
f(x)= (%) (EJ (gj (a>0,b>0) murakkab funksiyaning xosilasin toping.
X

COS X 1+ cosx
y=——=—+In,/—
2sIn“ X Sin X

\/1+ —\/1
lim X limitni hisoblang.

X—>0 \/
X

Xosila ta’rifidan foydalanib, f (x) =arccos3x funksiyaning xosilasin toping.

murakkab funksiyaning xosilasin toping.

f(x)=x" +x™+a* (a>0, x>0) murakkab funksiyaning xosilasin toping.

y=e*+e® +e® murakkab funksiyaning xosilasin toping.

2 n
. X+ X +..+X"=n o
lim , ne N limitni hisoblang.
x—=1 X—-1




66.  lim(sinx)" limitni hisoblang.

X—>=
2

2
67. Ta’rif yordamida a:g soni X, :% ketma-ketlikning limiti ekenligin isbotlang.
n°+

68. y= sin[cos2 (tgsxﬂ murakkab funksiyaning xosilasin toping.

69. xn=§+E+...+3 +nZ ketma-ketlik limitini hisoblang.
6 36 6
70.  lim—%_ limitni hisoblang.
X=>x g~ — X
2 _ 2n+1
71, x,=| 2N etmacketlik limitini hisoblang.
2n“+18n+9
72. y=(sinx)™" +(cos x)smX murakkab funksiyaning xosilasin toping.
73.  Sonli ketma-ketlik ta’rifi yordamida a=-6 soni x, :—6—n2 ketma-ketlikning limiti
n+
ekenligin isbotlang.
2
74.  Sonli ketma-ketlik ta’rifi yordamida a:1 soni X, :w ketma-ketlikning
2 4n°-5n+6

limiti ekenligin isbotlang.

75.  Sonli ketma-ketlik ta’rifi yordamida a =0 soni X, =£sin7%n ketma-ketlikning limiti
n

ekenligin isbotlang.

2 n’
76. X =[2n +2] ketma-ketlik limitini hisoblang.

"l2n®+1
7. xn=§+i+...+i+...+1+2 ketma-ketlik limitini hisoblang.
4716 " 64 4"
3n—1)14+(3n +1)!
78, x < GNDHENEL e Ketlik limitini hisoblang.

" (3n):(n-1)

79 x =(n—\3/n3 —5)- nvn ketma-ketlik limitini hisoblang.

80. lim| ——__T ,(n,m e N) limitni hisoblang.
x->1\ 1-x" 1-x"
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X
lim
=0 0f1 +ax-Y1+bx —1

(Vi +x) (6 )

, (n,me N) limitni hisoblang.

lim

Xx—0

, ne N limitni hisoblang.

1

lim ) limitni hisoblang.

X—>+0

1+sinXx—cosXx
1+sindx —cos4x

Xosila ta’rifidan foydalanib, f(x)= funksiyaning xosilasin toping.

1+ %2

Xosila ta’rifidan foydalanib, f(x)=x3/x funksiyaning xosilasin toping.

f(x) = x& +a¥ +a? (a > O) murakkab funksiyaning xosilasin toping.

In x
lim

X—>+00 (|n X)

limitni hisoblang.

1
lim (3x2 +3X)X limitni hisoblang.

X—>+0

lim (3 -arccos xjx limitni hisoblang.
x—0\ 71

1
lim(ctgx)inx limitni hisoblang.

x—0
1

1 V2
lim (w]x limitni hisoblang.
x—0 X

e—ax

lim (a=1) limitni hisoblang.
_X -
x—oe" " (2 —Sin X — CoS X)
.1
x3-sin=
lim———* limitni hisoblang.
x>0 sin‘ X
. X=sinx . ...
lim - limitni hisoblang.
X—o X + SiN X

X 92
Iim(Z——j limitni hisoblang.

X—a a
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- - _ - 2
Iimx sm(sm>6<) sin‘ x

x—0 X

limitni hisoblang.

1+2+3+5+..+(2n-1)=n” tenglikni isbotlang.

n(n+1)(2n+1)
6

1?+2°+...+4n%*=

tenglikni isbotlang.

n(n+1)(n+2)

1-242:3+43-4+..+n(n+1)= 3

tenglikni isbotlang.

111 1 n
+ + +.t =
1.5 59 913 7 (4n-3)(4n+1) 4n+1

tenglikni isbotlang.

n(2n—-1)(2n+1)
3

1 +3°+5"+..+(2n-1)- 2= tenglikni isbotlang.

n(n+1)

1-22 432 -4 4 . +(-1)"-n*=(-1)"" - tenglikni isbotlang.

1 1 1 1 1 1
+ +.——= +
2 3 4 2n n+1 n+2

+ +i tenglikni isbotlang.
2n

1.2:3+42:3:4+3-4-5+ .+n(n+1)(n+ 2)=£(n+1)(n+ 2)(n+3) tenglikni isbotlang.

12
—+
1-3

2? n’ n(n+1)
+ ..+ =
3-5 (2n-1)(2n+1) 2(2n+1)

(1—1](1—1}.. 1- 1 = |= n+2 tenglikni isbotlang.
4 9 (n+1) 2n+2

tenglikni isbotlang.

. 2n+1
1 sin 5 X
— +COSX + C0S2X +...+cosnx=———->=——  tenglikni isbotlang.
2 . X
2sIn—
2
a a o o sina N
COS—+CO0S—-C0S—...c0s—=————tenglikni isbotlang.
2 4 8 2 o1 sin &
smz—n
sin2™* Lo
cosa-cosZa-cosZza-...-cosZ”a:?_a tenglikni isbotlang.
2"7sina
. n+1
sin——=x
sinX +sin2x +...+sin nx:—zxsin? tenglikni isbotlang.

sin—
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tga - 192a + t92a - g3 + ... + tg(n—l)a-tgna = ttggﬂ— n tenglikni isbotlang.
a

1

> 22tgzxz+ +2—1ntgi ic:tg——ctgx tenglikni isbotlang.

—t
9 on

y =log, 109,109, X fnksiyaning aniglanish sohasin toping.

Jx

= sinzx funksiyaning aniglanish sohasin toping.

y= \/arcsin(logz X) funksiyaning aniglanish sohasin toping.

y= arccosm funksiyaning aniglanish sohasin toping.

> x+1
y:ﬂﬂogm funksiyaning aniglanish sohasin toping.

=lg(1—2cosx) o o _ _
funksiyaning aniglanish sohasin toping.

X+ X+ 2
x2 _ x4+ 2 funksiyaning aniglanish sohasin toping.

y=[x|-1-x funksiyaning aniglanish sohasin toping.

__|sinx—cosx
Y = (sinx—cosx  funksiyaning aniglanish sohasin toping.

_|1+ctg?x
Y = (1=ces2x  funksiyaning aniglanish sohasin toping.

Agar ()= (x) =X bolsa, 4($(x))8(v () (v () (4(x) ta
topilsin.

Agar ¢(x):signx,yx(x):% bolsa, ¢(4(x)).w (w(x)) (v (x)).w(g(x)) lar
topilsin.

Agar ¢(x)=signx, w(x)=1+x" bolsa, (v (x)).w (#(x)) lar topilsin.

Agar f(x):ﬂ,x=1+sin2nt:¢(t) bolsa, f(4(t)) funksiyaning aniglanish
sohasi topilsin.

Agar ¢(x)=Inx*,(x)=sinx bolsa, (v (x)).w(¢(x)) funksiyalar va ularing
aniglanish sohasi topilsin.
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Agar f 1jzx2 +1 bolsa, f(x) topilsin.
X

Agar f X—_llzx bolsa, f(x) topilsin.
X+1

Agar f L):xz bolsa, f(x) topilsin.
x+1

Agar f(x)= bolsa, f,(x)= f(f(... i (x))) funksiya topilsin.

n ta

X
J1+ X2

Agar f(x):ﬁ bolsa, f(f(f(x))): x tenglik x ting qanday giymatlarida orinli

(AUB) -~ C= (A" C)U (B - C) tenglikni isbotlang.
A\(BUC):(A\B)\C tenglikni isbotlang.
(A\B)nc =(ANnc)\(enc) tenglikni isbotlang.

(AUB)UC=AU(BUC) tenglikni isbotlang.
(ANB)NC=AN(BNC) tenglikni isbotlang.

(AUB)NC=(ANC)U(BNC) tenglikni isbotlang.

(A\B)\C =(A\C)\(B\C) tenglikni isbotlang.

(A\B) U(B\c) U (C\A) U(ANBNC)=AUBUC tenglikni isbotlang.
(Anc)u(BND)c=(AUB)N(CUD)  tenglikni isbotlang.
AN(AUB)=A tenglikni isbotlang.

f (x)=arccos3x funksiyaning xosilasin toping.
f(x)="7arctg(x+1) funksiyaning xosilasin toping.
f(x)=x-|x|  funksiyaning xosilasin toping.

2
y=a-In

YR funksiyaning xosilasin toping.

y =arcsine®  funksiyaning xosilasin toping.

y=X- \/g funksiyaning xosilasin toping.

y* = x(3-x)2 funksiyaning xosilasin toping.

y=+1-x* +arcsinx funksiyaning xosilasin toping.






