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SO’Z   BOSHI  

 

 Ilm-fan jadal taraqqiy etayotgan, zamonaviy axborot-kommunikatsiya tizimlari 

vositalari keng joriy etilgan jamiyatda turli fan sohalarida bilimlarning tez yangilanib 

borishi, ta’lim oluvchilar oldiga ularni jadal egallash bilan bir qatorda, muntazam va 

mustaqil ravishda bilim izlash vazifasini qo’ymoqda. 

 Hozirgi vaqtda oliy matematika fani, texnika va iqtisodning turli –tuman 

masalalarini hal qilishda keng qo’llanilmoqda. Talabalar o’quv adabiyotni mustaqil 

o’rganish va undan foydalana bilish malakalarini hosil qilish, mantiqiy fikrlashni 

o’stirish va matematikaviy madaniyatning umumiy saviyasini ko’tarish; tatbiqiy 

masalalarni matematikaviy tomondan tekshirish malakalarini hosil qilish kabilar talab 

qilinadi. 

Uslubiy qo‘llanma bakalavriatning 5521900 – «Informatika va axborot 

texnologiyasi», 5522200 – “Telekommunikasiya”,    5140900 – “Kasb   ta’lim 

(Informatika va axborot texnologiyalari)”, 5811100 -  «Korxonalar servisi» (edektron 

va komp’yuter texnikasi)   ta’lim yo‘nalishlari  uchun mo‘ljallangan bo‘lib, u 

amaldagi davlat ta’lim standartlari va «Oliy matematika» fani namunaviy dasturiga 

asosan tuzildi. 

       O’quv–uslubiy ko’llanma ikkinchi, uchinchi va yuqori tartibli determinantlar, 

matritsa, chiziqli tenglamalar sistemasi, vektorlar, chiziqli fazo, fundamental 

yechimlar sistemasi, tekislik va fazodagi to’g’ri burchkli Dekart koordinatalar 

sistemasi, vektorlarning skalyar, vektor va aralash ko`paytmalari, tekislikda to’g’ri 

chiziq, ikkinchi tartibli chiziqlar, fazoda tekislik va to’g’ri chiziq, sirtlar, kompleks 

sonlar, to’plam, to’plamlar ustida amallar, haqiqiy sonlar,  sonlar ketma-ketligi va 

uning limiti, funksiyaning limit,  funksiyaning uzluksizligi, funksiyaning hosilasi va 

differensiali, funksiyaning yuqori tartibli hosilasi va    differensiali, Lopital qoidalari 

va  Teylor formulasi,  funksiyani to’liq tekshirish, aniqmas, aniq va xosmas 

integrallar hamda  ularning   tadbiqlari mavzularini o’z ichiga olgan.  
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1-amaliy mashg’ulot. 

 

 2-, 3-, n  TARTIBLI DETERMINANTLAR. HISOBLASH USULLARI 

 

1. Determinantlarni hisoblang: 

85
53

)a ; 
cdbd
acab

b) ;   



coscos
sinsin

)c ;   
bog

aog
d

a

b





1
1

) ;                                                                                                                                                                                                                                                  




sincos1
1sincos

)
i

i
e




;           
biadic
dicbia

f



) . 

2. Determinantlarni hisoblang: 

631
023
451

)





a ;              
022
202
220

)b ;             
987
654
321

)c ; 

bac
acb
cba

d ) ;        
00

00
)

e
dcb

a
e ;  

1cossin
1cossin
1cossin

)




f ; 
11

10
101

)
ii

i
i

g



;  

)
2
3

2
1(

1
1

1
)

2

2

2

ih 





; )
3
4sin

3
4cos(

1
1

111
)

2

2 

 ii  . 

 

3. Determinantlarni yoymasdan turib, quyidagi ayniyatlarni isbotlang: 

))()((
1
1
1

) bcacab
abc
cab
bca

a  ; 

 ))()()((
111

)
333

222 bcacabbcacab
cba
cbab  ; 
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2

2

2

1
1
1

1
1
1

)
cc
bb
aa

abc
cab
bca

c  ;  
2

2

2

3

3

3

1
1
1

)(
1
1
1

)
cc
bb
aa

cba
cc
bb
aa

d  . 

4. 

xx
x

xx
x

a

221
321
21
3215

)  determinantning x4 va x3 ni saqlovchi hadlarni toping.

   

x
x

x
x

b

135
213
231
321

) , determinantning  x4, x3 va x2 ni saqlovchi hadlarni toping. 

  

5. 

d
c
b
a

a

321
123
122
111

)   determinantni 4-ustun elementlari bo’yicha yoying; 

011
101
110
111

)

d
c
b
a

b  determinantni 1-ustun elementlari bo’yicha yoying; 

 

2112

1212
2121

)






dcba
c  determinantni 3-satr elementlari bo’yicha yoying. 

6. Determinantni uni yoymasdan turib hisoblang: 
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1
222

1
1
1

baaccb
bac
acb
cba


. 

7. Determinantning xossalaridan foydalanib (satr va ustun bo’yicha yoyishni 

ham hisobga olganda) ayniyatlarni isbotlang: 

3

222

222

222

)(2
)(

)(
)(

) cbaabc
acbb

acba
ccba

a 





; 

))()()()()((
))()()((

111

111

111

)
ycybyaxcxbxa

yxcbcaba

ycxc

ybxb

yaxa

b











;    

;cos
cos)1()cos1()cos1(

)cos1(cos)1()cos1(
)cos1()cos1(cos)1(

) 2

22

22

22












cccbca
bcbbba
acabaa

c

22222 )() dcba

abcd
badc
cdab

dcba

d 





;        

dacbcabcba

dcba
c
b
a

e 2222
011
101
110

) 222  . 

8. Determinantlarni hisoblang: 
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3125
3212
2131
5721

)






a ;     

1110
1101
1011
0111

)b ;     

0111
1011
1101
1110

)c ;         

4231
6124
3012
5213

)






d ;              

 

13679
11124

4311
38610

)





e ; 

3242
4123
2343
1331

)f ;   

1234
2143
3412
4321

)





g ;  

5863
9695
6432

2974

)


h ; 

4344
3313
4122
4321

)i ; 

100817
0101725
00128
00074
00032

)j ; 

18067
54223

234313
10148
13315

)








k ;   

21111
13111
11411
11151
11116

)e ;  

 

9. Laplas teoremasidan foydalanib, quyidagi determinantlarni hisoblang: 

 a)  

1654
9543
7432
1001






;     b)   

0430
52011836
0320
479625 

;      c)   

2145
0213
0702
2513






; 

 d)      

06457
00001
04035
02003
58679

;    e)    

12000
21200
32120
43212
54321

;          f)   

30403
04030
40302
03020
30201

; 

  

10. Quyidagi determinantlarni avval almashtirishlar bajarib soddalashtiring, 

so’ng  Laplas teoremasidan foydalanib hisoblang: 
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a)   

47711
5958
1112
1113




;    b)   

6868
7979
6868
7979




;   c)  

6432
8643
9664

12986







; 

 

d)    

416417416417
418419418419
106295157344
137162186213

;                     e)    

93621
62452

31221
61497
413108




 ; 

 Mustaqil yechish uchun misollar va masalalarning javoblari 
 

1. a)  -1;  b) 0;  s) sin( - );  d) 0;  e) 0; f) a2 + b2 + c2 + d2. 2. a)  -50; b) 16;   с) 0;     

в) 3abc -a3 - b3 - с3;   e) 0;    f) sin( - ) + sin( - ) + sin( - );   g) –2; h) 0;   i)  3i 

3 . 4. a) 10 x4, - 2x2,  - 3x3;  b) x4, -x3, -32x2;5. a) 4a – c – d; b) 2a + b – c – d;  c) -5a 

– 5b – 5c – 5d. 6. 0. 8. a) –252;     b) –3;    c) –3;      d) –65;      e) –1455;       f) 8;      

g) 900;  h)-74;     i) 54;    j) 2:   k) 0;  l) 394;   .  9. a) 216;  b) 1; c) –106; d) 120; 

e) –11; f) –2. 10. a) –12; b)16; c) 1; d) –400: e) –36. 

 

2-amaliy mashg’ulot. 

 

MATRITSALAR VA ULAR USTIDA AMALLAR. TESKARI 

MATRITSA, MATRITSA RANGI. 

  

1. Matritsalarning chiziqli kombinatsiyasi topilsin: 

 a) ;
10
10

4
23
23

21
21

3 
























     b) ;
6
5
0

3
1
2
2

2
































  

 c) ;
3721
17245

11651
15781

2 
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 d) 



















13
24

43
21

;   e) ;
11
11

15
51



















   

 f) .
11110
11101

10010
11100

2 















  

2. Qanday shartlarda quyidagi ayniyatlar o’rinli bo’ladi: 

 a) ;ABBA    b) CBACBA  )()( ; 

 c) AA )()(   ; d) ;)( BABA    

 e) AAA   )( . 

3. Matritsalarning ko’paytmasini hisoblang: 

 a)   ;
1
3
4

032















                 b)  032

1
3
4

















;         c) 
















95
53

11
11

;  

 d)   







11
11

01 ;     g) 















11
11

12
13

;    h)  
















543
432
321

111 ;  

      e)  


















120
010
230
341

0010 ;    f) 



































 

0
0
1
0

2332
1245
1160
3433

;    i) 





































1
1
1
1

1100
0100
1101
1111

; 

4. Ko’paytmaning mavjudligini tekshiring va mavjud bo’lganda hisoblang: 

 a)   















1
2

21
43
21

; b)   ;
1
2

21
4
2
















   c)    42
1
2

21 






 ; 

 d)    1312
1
1

2852328423
1364713547

1312 















 . 

5.  Hisoblang: 

 a) ;
11
11 n








   b) 

n

















000
000
111

;  c) ;

0000
1000
0100
0010 3
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 d) ;
11
11 n












 e) ;
10
11 n








             f) 
n









01
01

. 

6. Ayniyatlarning to’g’riligini tekshiring: 

 a)   TT AA   ;             b)   ;TTT ABAB     

 c)   TTTT ABCABC  ;            d)   TTT BABA  . 

7. f(A) ni hisoblang, agar 

 a) ;
11
01

  ,12)( 2








 Axxxf      b) ;

10
11

    ,12)( 2








 Axxxf  

 c) ;
31
20

    ,23)( 2







 
 Axxxf   d) ;

1
1

    ,)()( 2














 Axxf  

 e) ;
21266

17215
111

    ,1)( 2





















 Axxxf   

8. Agar  AB=BA  shart bajarilsa, quyidagi tenglamalarning to’g’riligini 

isbotlang: 

 a) ;2)( 222 BABABA   b) ;))(( 22 BABABA   

 c) );...)(( 1221   nnnnnn BABBAABABA  

 d) ....
!2

)1()( 221 nnnnn BBAnnnAABA 


   

 Agar BAAB   bo’lsa, yuqoridagi tengliklar to’g’ri bo’ladimi? 

9. A matritsa bilan o’rin almashinuvchi bo’lgan hamma matritsalar topilsin, 

agar: 

 a) ;
500
020
001
















A  b) ;

13
12











A     c) ;
10
11








A    

 d) ;

1000
1100
0110
0011

























А e) ;

0000
1000
0100
0010



















А bunda ji  bo’lsa,   ji aa  .  
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10. 






































25
37

30
02

75
32

1235
617

tenglikdan foydalanib,        

  
5

1235
617











ni hisoblang.  

11.









































































452
111
120

100
020
001

243
122
131

344
232
334

 tenglikdan foydalanib,        

6

344
232
334





















ni hisoblang. 

12. 









dc
ba

A  matritsa 0)(2  bcadxdax  tenglamani 

qanoatlantirishini isbotlang.  

13. Teskari matritsani topish formulasidan foydalanib quyidagi matritsalar 

uchun teskari matritsani toping: 

 a) 







43
21

;    b) 







75
43

;  c) 







dc
ba

;      d) 






 



cossin
sincos

;     

  e)  
















351
493
372

;          f) 


















122
212

221
;        g)     




















221
212

122
;  

  h) 























1111
1111
1111

1111

;             i)  






















6201
1111

2132
4321

.      

   14. Quyidagi ayniyatlar o’rinli bo’ladimi? 

 a)    TT AA 11 
 ;   b)   111   AA  ; 

 c)   111   ABAB ;  d)   1111   ABCABC ; 

 15. Berilgan matritsani elementar matritsalar ko’paytmasiga yoying: 
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 a) 






 
11
11

;  b) 






 
31
20

;  c) 
















311
211
001

. 

16. Matritsaviy tenglamalar sistemasini yeching: 

 a) 































10
01

32

10
11

YX

YX
; b) 


















 














02
20

24

01
10

2

YX

YX
. 

17. Elementar almashtirishlar yordamida berilgan matritsa uchun teskari 

matritsani toping: 

 a) 



















0010
1000
0100
0001

;    b) 



















0010
1000
0001
0100

;       c) 



















0100
0020
1000
0002

;  

 d) 

















 

0030
0001
0200
1000

;     e) 



















1222
2122
2212
2221

;      f) 
























0111
1011
1101
1110

;  

18. Quyidagi tenglamalardan  X  matritsani toping: 

 a) 
















11
12

31
52

X ;                     b) 
















11
12

31
52

X ; 

 c) 




































010
110
001

520
252

021
X ;      d) 
































185
255

221
212
122

X ; 

  

 

19. Xoshiyalovchi minor usulidan foydalanib matritsa rangini toping: 

    a) 





















034421
35121
53342

;                 b) 





















28112
71524
42312

; 
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    c) 
























5741
1321

2413
1132

;       d) 
























27121
2891
4132
2321

; 

e) 
























1977
7115
4312
1531

;  f) 

























41157
07531
34235
25313

; 

 

g) 































445110
71473

32112
43251
25143

;                 h) 































17610510
1611912
1110612
23112

51324

. 

20. Elementar almashtirishlar yordami bilan quyidagi matritsalarning rangini 

toping: 

a) 



















30285318
120152794
121142593
31275117

;   b) 



















48203225
134549475
132539475
43173125

; 

c) 
























111392720319
385712118611
10373483125
9448235112

;  d) 
























72141713647
118219985973
80147734049
3872361924

; 

  e) 



























67302126
1102764
33422723
47311517

4823183

;   f) 



























36521017
15191391115
172103

12119764
217358

.  

 

 



 17 

 

Mustaqil yechish uchun misollar va masalalarning javoblari 

 1. a) 0; b) 



















16
11
4

; c) 










191983
292183

; d) 







50
05

; e) 







04
40

;  f) 












11110
11101

. 2. a), b), d) lar o’rinlidir, agar matritsalar bir xil o’lchovli 

bo’lsa; c), e) lar doimo o’rinli. 3. a) (-1); b) 


















032
096
0128

;  

c) 







148
148

;  d) (1 1); e) 







33
44

;  f)(6, 9, 12); g)  230 ; h) 



















3
4
6
3

; i) 



















2
1
3
4

. 

 4. a) mavjud emas; b) 







16
8

; c)  168 ;  d)  13001200 .  

5. a) 








11
11

2 1n ; b) 
















000
000
111

; c) 



















0000
0000
0000
1000

; d) 0 agar n > 1 bo’lsa; 

e) 







10

1 n ; f) 







01
01 . 6. b), c), d) lar o’rinli, agar ularda foydalanilgan amallar 

bajarilsa; a) doimo o’rinlidir. 7. a) 0; b) 0; c) 0; d) -E; e)





















15204
12163

452
. 8. Yo’q. 

9. a) 
































C





,,|

00
00
00

;  
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b) 


















C



,|

33
; c) 
















 C



,|
0

; d), e) 









































C






,,,|

000
00

0
.10. 











9227385
12663197

. 11. 




















251252252
126127126
189189190

.  

13. a) 

















2
1

2
3

12
; b) 











35
47

;                               c) 







ac
bd

bcad
1 ;  

d) 







 


cossin
sincos

; e) 





























112
3
11

3
5

3
12

3
7

; f) 


















122
212

221

9
1 ; g) 




















221
212
122

9
1 ; 

 h) 























1111
1111
1111

1111

4
1 ;  i) 

























3514
1201

1320517
1726622

;  14. f) tasdiq umumiy holda 

noto’g’ridir. 15. Mumkin bo’lgan javoblarning bittasini keltiramiz  

 a) 






















 
11
01

10
02

10
11

; b) 























01
10

13
01

10
02

;  

 c) 
















































100
210
001

100
011
001

110
010
001

. 16. a)  




















10
21

,
20
32

YX ;           

b) 






 


01
10

2XY , bunda  X – ikkinchi tartibli ixtiyoriy matritsa.  

 17. a) 



















0100
0010
1000
1001

; b) 



















0100
0001
1000
0010

;   c) 























0010
1000

0
2
100

000
2
1

;     
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         d) 























 0001

00
2
10

3
1000
0100

;e)

























5222
2522
2252
2225

7
1 ; f) 

























0111
1011

1101
1110

; 

18. a) 






 
10
21

; b) 










32
85

; c) 





















234
5710
101421

; d) 







130
112

;  

e) yechimlar mavjud emas; f) 







a
ba

0
 bunda  a  va  b  ixtiyoriy sonlar; 

g) 







 cba
cba

421
, a, b, c – lar ixtiyoriy sonlar; h) 




















12
01
00

;  

i) 










011
121

; j) yeichmlar mavjud emas;   

19.     a) ;2r                  b) ;2r     c) r=4;       d)r=2;e) r=3; 

 f) r=3;g) r=3;                 h) r=2. 20. a) r=3;   b) r=3; c) r=4; 

 d)r=3;  e) r=4;   f) r=5.  

 

3-amaliy mashg’ulot. 

 

CHIZIQLI ALGEBRAIK TENGLAMALAR SISTEMANI YECHISHDA  

KRAMER, MATRISA VA GAUSS USULLARI 

 

  

   1. Tenglamalar sistemasini Kramer qoidasi bo’yicha yeching: 

   а) 






;93

,104
yx
yx

   b) 







;525
,152

ayxa
yx
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  c) 













;275
,1343

,122

zyx
zyx

zyx
  d) 













;275
,1343
,14342

zyx
zyx

zyx
 

  e) 
















;62233
,124358

,6234
,422

4321

4321

4321

4321

xxxx
xxxx

xxxx
xxxx

 f) 

















;343
,3232

,125
,251132

4321

4321

4321

4321

xxxx
xxxx
xxxx

xxxx

  

  g) 

















;372983
,4079102

,1123
,20452

4321

4321

4321

4321

xxxx
xxxx

xxxx
xxxx

h) 
















;087353
,08586
,065353

,03243

4321

4321

4321

4321

xxxx
xxxx
xxxx

xxxx

 

 i) 

















;0862
,05942

,03215247
,01362

tzyx
tzyx

tzyx
tzyx

  j) 
















;422
,82223
,3263
,1842

zyx
tzyx
tzyx

tzyx

 

   

 2. Tenglamalar sestemasini Gauss usulida yeching:  

  а) 







;642
,32

yx
yx

             b) 







;542
,32

yx
yx

  

  с) 







;2242
,12

iyx
iyx

            d) 







;242
,12
iyx

iyx
 

  e) 







;43
,52

zyx
zyx

            f)  













;
,)31()1(2

,3)1(2

33

2321

1321

bz
bziziz

bziziz
  

  g) 












;2
,942
,032

zy
zyx
zyx

   h) 












;11412
,942
,132

zyx
zyx
zyx
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  i) 

















;2294
,342

,3532
,3523

4321

421

4321

4321

xxxx
xxx

xxxx
xxxx

   j) 
















;1254185
,1895
,3253
,5372

4321

4321

4321

4321

xxxx
xxxx
xxxx
xxxx

 

  k) 

















;37932
,32364
,389128

,132

4321

4321

4321

4321

xxxx
xxxx
xxxx

xxxx

   l) 

















;2919615
,63524

,4232
,3432

54321

54321

54321

54321

xxxxx
xxxxx

xxxxx
xxxxx

 

         m) 

















;17332
,3432
,54232

,4323

54321

54321

54321

54321

xxxxx
xxxxx
xxxxx

xxxxx

 n) 

















.1
,1
,1

,1

4321

4321

4321

4321

xxxx
xxxx
xxxx

xxxx







 

  3. Agar 3)2(,9)1(,1)1(  fff  bo’lsa, )(xf  kvadrat ko’phadni 

toping. 

4.  Agar 16)3(,3)2(,4)1(,0)1(  ffff  bo’lsa, uchinchi darajali 

ko’phadni toping. 

 5. k ning qanday haqiqiy qiymatlarida sistema nol yechimga ega bo’lmaydi: 

а) 

















02)3(22
,0)2(

,0)1(
,0

4321

4321

4321

4321

xxkxx
xxkxx

xxxkx
xxxxk

  b) 












?0
,0

,0

321

321

321

xkxx
xxkx

xxxk
  

 

Mustaqil yechish uchun berilgan misol va masalalarning javoblari 

1. а) )}3,2{(  ;    b) }2)1,2{(  a ;    с) )}2,5,0{(  ;  

d) Крамер qoidasi bo’yicha sistemani yechish mumkin emas;  

е) )}1,1,1,1{(  ;    f) )}1,1,0,2{(  ;    g) )}0,2,2,1{( ;   

h) )}1,1,2,2{(  ; i) 














 

3
2,

2
1,0,3 ;  j) 















 

2
1,

2
3,3,2 ;   
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 k) )}1;4,3;2,1;4,0{(  ; l) 














  0,

2
3,1,

3
2 . 2.а) }),23{( R  ;  

  b) Yechimi yo’q;  с) }),21{( С i ;   d) Yechimi yo’q;   

 e) })73,41,{( R  ;   f) Agar 213 bbb  , u holda yechimi yo’q; 















  213331 С,,),3)1(

2
1 bbbbbibi  ;  g) )}2,0,1{( ;  

 h) 





 

3
10,

3
13,

3
13 ;    i) )}2,2,3,1{(  ; 

 j) },),,571,17286{( R  ;  

k) 














  R ,),41(

5
1,),156(

10
1 ; l) Yechimi yo’q ;   

m) ;,),),3021(
32
1),67(

4
11,)3847(

32
11















  R  

n) Agar 3 , u holda yechimi yo’q;  

     

















3,1

3
1,

3
1,

3
1,

3
1 


; 

     }1,,),,,1{(   R, .  3. 35)( 4  xxxf .     

4. 752)( 23  xxxf .    5. а) 1;0;1 ;   b) 1;2 .  

 

4-amaliy mashg’ulot.  

 

VEKTORLAR VA ULAR USTIDA CHIZIQLI AMALLAR.  

VEKTORLARNING SKALYAR, VEKTOR VA ARALASH 

KO’PAYTMALARI 

 

1. Quyida berilgan vektorlarning uzunligi va vektor yo’nalishidagi birlik 

vektorni toping. 

1) 


a  = {2;-6;3}; 2) 


b  = {4;-5;2}; 3) 


c  = {6;10;0}. 
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2. Ushbu 


a  = {-2;11;z} vektorning uzunligi 15 ga teng bo’lsa, z ni toping. 

3. A(-2; 5; -4),  B(3; -7; 8),  C(2; 4; 0) nuqtalar berilgan. BCACBAAB ,,,  va 

CA  vektorlarni toping.  

4. Agar 


a  = {-1; 3; 7} vektor va  M(4; -3; 0)  nuqta berilgan bo’lib,   

a = MN  bo’lsa, N  nuqtaning koordinatalarini toping. 

5. Agar 4


a bo’lib, 


a  vektorning Ox, Oy, Oz o’qlari bilan mos ravishda 

000 60,45,60   tashkil etsa, 


a  vektorining koordinata o’qlaridagi 

proeksiyalarini toping. 

6. Quyida berilgan vektorlarning yo’naltiruvchi kosinuslarini toping. 

1) 


a  = {-3;12;-4};    2) 


b  = {3;-4;5}. 

7. Vektor koordinata o’qlari bilan quyidagi burchaklarni tashkil etishi 

mumkinmi? 

.120,90,60)3

;60,45,60)2;120,240,225)1
000

000000








 

8. 


a  vektor Ox va Oy o’qlari bilan 0120  va 060  tashkil etadi. Agar 

5a bo’lsa, uning koordinatalarini toping. 

9. Agar M(x,y) nuqtani aniqlovchi radius vektori koordinata o’qlari bilan bir xil  

burchakni tashkil qilib, uning uzunligi 35  ga teng  bo’lsa, M nuqtaning 

koordinatalarini toping. 

10. 


a   va  


b  vektorlar berilgan. Quyidagi berilgan:  

1) 2


a ; 2) -0,5


b ; 3) – 


a  + 


b ; 4) 0,5


a - 3


b  vektorlarni yasang. 

11.  15a , 25b


va 32 ba
  bo’lsa, ba


  ni toping. 

12. 


a  va 


b  b vektorlar 600 burchakni tashkil etadi. 6a , 3b


 ekanligini 

bilgan holda (2


a  +


b )(2


a  - 3


b ) vektorni hisoblang. 



 24 

13. ABC uchburchakda AB  vektor m  ga va AC  vektor n  ga teng bo’lsa, 

quyidagi vektorlarni yasang: 

1) ;
2
nm



  2) ;

2
mn



  3) 

2
nm 

 . 

14. 


a  = {5; -3;7} va  


b ={3; -1; -2} vektorlar berilgan. Quyida berilgan 

vektorlarning koordinata o’qlaridagi proeksiyalarini toping: 

1) 


a  +  


b ; 2) 


a  -  


b ; 3) -3


a ;  4) b


3
1 ;   5) 2



a  - 3 


b ;    6) ba



3
1  

15.   va   ning qanday qiymatlarida 


a  = 3i - 2j +  k   va  


b  = βi + 3j - 6k 

vektorlar kolleniar bo’ladi? 

16. 


 kjic 10111   vektor berilgan. 


c  vektorga parallel, unga qarama- 

qarshi yo’nalgan va uzunligi 45 ga teng bo’lgan 


d  vektorni toping. 

17. 


AB  = {4; 6; 2} va 


AC ={-8; 10; -12} vektorlar  ABC uchburchakning 

tomonlari bilan ustma- ust tushadi. Boshlari uchburchakning uchlarida va medianalar 

bilan ustma- ust tushgan vektorlarning koordinatalarini toping. 

18. 

a = {1; -2},  



b  = {-2; 3},  


c   = {-4; 7} vektorlar berilgan. Har bir 

vektorni, qolgan ikki vektorlarni bazis deb olganda, yoyilmalarini aniqlang. 

19. Tekislikda  A(2; -1),  B(-1; -2),  C(-2; -3) , D(-3; 2) nuqtalar berilgan. 


AB  

va 


AC  vektorlarni bazis vektorlari deb, quyidagi vektorlarning yoyilmalarini toping: 

1) 


AD ; 2) 


BD ; 3) 


CD ; 4) 


BD  +


CD ; 5) 


AB  + 


BD  +


CD . 

20. 

a  = {1; -3; 2},  



b  = {-2; 1; 3},   


c  ={1; -2; -1} vektorlar berilgan.  

d = {-6; 5; 11} vektorning   


a , 



b , 


c   bazis vektorlari bo’yicha yoyilmasini toping. 

21. 


a  = {2; -1; 2}, 


b  = {1; 0; 2},  


c  = {7; -7; 3}, 

d  = {-1; 2; 1} vektorlar 

berilgan. Bu vektorlarning har birining yo’yilmasini qolgan uchta vektorlarni bazis 

vektori deb qabul qilgan holda toping. 
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22. 


a   va   


b  vektorlar 
3
  burchakni tashkil qiladi.  5



a , 6


b  ekanligini 

bilgan holda quyidagilarni hisoblang. 

1) (


a ,


b );          2) 


a 2;        3) 


b 2;    4) (


a  + 


b )2;    5) (


a  -  


b )2;  

6) (2


a  - 3 


b ,  2


a  + 3 


b );     7) (2


a  - 3 


b )2. 

23. 


a  va  


b  vektorlar o’zaro ortogonal bo’lib, 


c   vektor bilan esa 
3

2  

burchakni tashkil etadi. 8,4,2 


cba  ekanini bilgan holda, quyidagilarni 

hisoblang. 

1) (2


a  + 3 


b , 2 


b  - 3


c );         2) (


a  +  


b  - 


c  )2 


a ;   

 3) (2


a  - 3 


b  + 4


c  )2;  4) (


a  –  


b  - 


c )2 

24. Ushbu )(2)()(
2222 bababa


  ayniyatni isbotlang va uning 

geometrik ma’nosini aniqlang. 

25. Ushbu 0


 cba  shartni qanoatlantiruvchi birlik 


ba,  va  


c   

vektorlar berilgan. ),(),(),( accbba 
 ni hisoblang. 

26.  7a , 7b


 ekanini bilgan holda, α ning qanday qiymatlarida ba


  

va ba

 vektorlar perpendikulyar bo’ladi. 

27. ABC uchburchakning tomonlari bilan ustma-ust tushgan 


 ABb


, 


 ACc  

vektorlar berilgan. Boshi C uchida va  CD  balandlik bilan ustma-ust tushgan 

vektorning  cb ,   bazis vektorlari bo’yicha yoyilmasini toping. 

28. a  va b


 vektorlar orasidagi burchak 
3

2  burchakni tashkil etadi. 3a , 

4b


 ekanini bilgan holda, ba


  va ba
 +  vektorlar orasidagi burchakni toping. 

29. }2;3;4{},2;4;2{  ba
  vektorlar berilgan. Quyidagilarni hisoblang: 
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1) ),( ba
 ;                     2) 2a ;                       3) 2b


;  

4) )32,3( baba


 ; 5) 2)( ba


 ;                       6) 2)( ba


  

30. To’rtburchakning  A(3; -1; 2),  B(2; 1; -3), C(5; -4; 7)  va D(6; 7; -1) uchlari 

berilgan. Uning  AC va BD diagonallari perpendikulyar ekanligini isbotlang. 

31. ABC  uchburchakning  A(2; -3; 1), B(5; -3; 5), C(9; -3; 2)  uchlari be 

rilgan.  A  uchidagi ichki burchakni toping. 

32. ABC  uchburchakning  A(4; -2; 7), B(2; 1; 1) va C(-1; 7; 3)  uchlari  

berilgan.  ABC  uchburchakning ichki burchaklarini hisoblab, uning teng yonli 

uchburchak ekanligini isbotlang.   

33. 


a  = {2;-6;3}  va x  vektorlar o’zaro kollenear bo’lib, Oz o’qi bilan o’tkir 

burchakni tashkil qiladi. 42


x ekanini bilgan holda x   vektorning koordinatalarini 

toping. 

34.  }3;2;1{},4;3;2{  ba
  vektorlar berilgan. 2),(,7),(  bxax

  

ekanligini bilgan holda   Oz  o’qqa perpendikulyar bo’lgan x  vektorni toping. 

35. 


c  }3;6;3{  vektorning koordinata o’qlari bilan teng o’tkir burchaklarni 

tashkil etuvchi o’qdagi proeksiyalarini toping. 

36.  5;2;4 

a ,  3;1;6 


b ,   3;12;4 


c  vektorlar berilgan. 

 


a   +  


b  vektorning  


c    vektordagi proeksiyalarini toping. 

37. 


a  ={4; -2; -4},  


b  = {-1; -4;1} va  


c  = {5; -8; -4} vektorlar berilgan. 


a  

vektorning   


b  +  


c   vektorlardagi proeksiyalni toping. 

39. 


a  va  


b  vektorlar 
6

5  burchakni tashkil etadi. 3=a va 4=b  ekanini 

bilgan holda ],[ ba
 ni hisoblang. 
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40. 12,6 


ba  va ular 360 burchak tashkil etishini bilgan holda ],[ ba
  ni 

hisoblang. 

41. O’zaro ortogonal bo’lgan 


a  va 


b   vektorlarning uzunliklari 3,2 


ba  

ekanini bilgan holda quyidagilarni hisoblang: 

1) ]2,2[ baba


 ; 2) 2]3,3[ baba


 . 

42. Ushbu 2222 ),(],[ bababa 
  ayniyatni isbotlang.  

43. 


a , 


b  va 


c   vektorlar  


a  +  


b  + 


c   = 


0   shartni qanoatlantiradi. Ushbu 

],[],[],[ accbba 
  o’rinli ekanligini isbotlang. 

44. 


a ={2;1;-3} va  


b ={1;-2;-1} vektorlar berilgan. Quyidagi vektor 

ko’paytmalarining koordinatalarini toping.  

1) ][ ba


 ; 2) ]2,[ baa


 ;   3) ]2,2[ baba


 ;  4) ]32,23[ baba


 . 

45. ABC uchburchakning A(1; 2; -1), B(3; -1; 2) va C(-2; 3; 5)  uchlari  

berilgan. ABC uchburchakning yuzini hisoblang.  

46. ABC  uchburchakning A(1;-2;-1), B(6;-2;-5), C(-3;1;-1) uchlari berilgan. B  

uchudan  AC   tomoniga tushirilgan balandlikning uzunligini toping. 

47. 


a  vektor  


b  va   


c   vektorlar bilan o’zaro perpendikulyar bo’lib, 


b  va 


c   

vektorlar  
6

5  burchakni tashkil qiladi. 3,8,5  cba   ekanligini bilgan holda 

(


a ,[


b ,


c ]) aralash ko’paytmani hisoblang. 

48. 


a  = {2;-3;1}, ={-1;2;4 


b }, 


c  ={3;-5;2} vektorlar berilgan.  

([


a , 


b ],


c )aralash ko’paytmani hisoblang. 

49. Ushbu A(1; 2; 3),  B(1; 0; 5),   C(2; 1; -1)  va  D(2; -1; 1) nuqtalarning bitta 

tekislikda yotishini isbotlang. 

50. Uchlari A(2; -1; 3),  B(1; 3; 4),  C(-1; 1; 2),  D(5; 4; 5) nuqtalarda 

joylashgan tetraedrning hajmini toping. 
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51. Piramidaning A(3; 7; 6),  B(3; 1; 2),  C(-4 ; 8; -5), D(1; -2; 4) uchlari 

berilgan. C  uchudan tushirilgan piramidaning balandligini toping. 

52. ABCD  tetraedrning uchta  A(1; -3; -2),  B(3; -1; 4),  C(2; -3; 4) uchlari va 

uning hajmi 3 ga teng. Tetraedrning  D  uchi   Ox   o’qiga tegishli ekanini bilgan 

holda, uning koordinatalarini toping.  

 

Mustaqil yechish uchun misol va masalalarning javoblari 

1.  }
7
3,

7
6,

7
2{;7)1  ;  }

13
12,

13
3,

13
4{;13)2  ;  }

15
11,

3
2,

15
2{;15)3 . 2. 10 .  

3. a) {5, -12, 12}; b) {-5, 12, -12};  c) {4, -1,4}; d) (-1, 11, -8);e) {-4,1,-4}.  

4.N(3, 0, 7). 5. }2;22;2{ . 6. 1) 
13
4;

13
12;

13
3

 ; 2) 
2

1;
25

4;
25

3
 ; 

7.1) Ha; 2) Ha; 3) Yo’q. 8. )
2

5;
2
5;

2
5(  . 9. }5;5;5{ . 11. 26.  

12 81. 14. 1) {8; -4; 5};2) {2; -2; 9}; 3) {-15; 9; -21}; 4) }
3
2;

3
1;1{  ; 

5) {1; -3; 20};6) }
3
1;2;

3
14{  .15. 4; -4,5. 16. {-33; -6; 30}.17.{-2; 2; -5}; 

 {-8; 11; - 8}; {10; -13; 13}. 18. a  = 0,5b


 - 0,5c ; b


 = 2a  + c ; c  = -2a  + b


. 19. 1) 

{11; -7};2) {10; -7}; 3) {11; -8}; 4) {21; -15};5) {32; -22}. 

20. rqpc 32  .21. a  = -2b


 + c  + 3d


, dcab


2
3

2
1

2
1

 ,  

c  = a  + 2b


 - 3d


, dbab


3
1

3
2

3
1

 .22. 1) 15; 2) 25;  3) 36; 4) 91; 5) 31;6) -118;  

7) 244  23.1) 240; 2) 132; 3) 1440;4) 68 . 25. -1,5.26. 1 .  

27. cb
b

cb 

2
),( . 28. )

481
7arccos( . 29. 1) 16; 2) 24 ; 3) 29 ; 
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 4) 169; 5) 85; 6) 21. 31. 
4
 . 33.{12;-36;18}. 34.{-8;-3;0}. 35. 23;23;23{ .  37. 

4. 39. 6. 40. 336 . 41.1) 18; 2) 5184. 44.1) {7; 1; 5}; 2)  {14; 2; 10}; 3) {-28; -

4; -20}; 4) {-98; -13; -69}. 46. h = 5. 47. 60. 48. 5.  50. 3.  51. 
3
22 .  52. 

3
13 . 

 

5-amaliy mashg’ulot.  

TEKISLIKDA TO’G’RI CHIZIQLAR 

  

 1. Ushbu 1) P(4,0) va  Q(3,1), 2)  C(-1,1) va D(2,7), 3)  A(2,-4) va 

 B(-3,11) nuqtalardan  o’tgan to’g’ri chiziqning burchak koeffitsienti va ordinatalar 

o’qidan ajratgan kesmasini toping. 

 2. To’g’ri burchakli dekart koordinatalar sistemasining boshidan o’tuvchi va 

x o’qiga:  1)  , 450 2)  , 600 3)  , 1350 4) 0180 og’ma bo’lgan to’g’ri chiziq 

tenglamasini yozing. 

 3. To’g’ri burchakli koordinatalar sistemasiga nisbatan, koordinatalar boshidan 

o’tuvchi va 

 1) 1
4
1

 xy  53xy  to’g’ri chiziqqa parallel bo’lgan;     

 2) to’g’ri chiziqqa perpendikulyar bo’lgan; 

 3)  52xy  to’g’ri chiziq bilan 450 burchak tashkil qilgan; 

 4)  1-xy   to’g’ri chiziqqa 600 li burchak ostida o’gma bo’lgan to’g’ri 

chiziqning tenglamasini yozing. 

 4. Uchburchakning uchlari berilgan: C(4,-2).  vaB(-2,-1) A(2,3),  

 1) Uning uchala tomonining; 

 2) C uchidan o’tkazilgan medianasining; 

 3) A uchidan BC tomoniga tushirilgan balandligining tenglamasini tuzing. 

 5. Berilgan uchta nuqtaning bir to’g’ri chiziqda yotishi yoki yotmasligini 

tekshiring: 
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 1) (5,7) (1,3),   va  (10,12)    2)  (4,-1) (2,4), va (0,3)   

 6. 1) A(-2,-3)  nuqtadan o’tuvchi va burchak koeffitsienti  1k  bo’lgan to’g’ri 

chiziq tenglamasini tuzing; 2)  (-2,0) nuqtadan o’tuvchi va burchak koeffitsienti  

 -2k   ga teng bo’lgan to’g’ri chiziq tenglamasini tuzing. 

 7.  (-3,-2) nuqtadan o’tuvchi va  Ox  o’qi bilan arctg2   burchak tashkil etuvchi 

to’g’ri chiziq tenglamasini tuzing. 

 8. 1)  C(3,1) va D  (4,-2),  2)  A(2,3) va  B(-3,1) nuqtalardan o’tuvchi to’g’ri 

chiziqning Ox o’qqa o’g’ish burchagini toping. 

 9.  A(6,2) va  (-3,8) nuqtalardan o’tuvchi to’g’ri chiziqning koordinata 

o’qlarida  ajratuvchi kesmalarini toping. 

 10. Quyidagi to’g’ri chiziqlarning kesishish nuqtalarini toping: 

 1) 0,12-y x5x vay    2) 04-2y x va07-4y-x    

11. Ushbu to’g’ri chiziqlar orasidagi o’tkir burchakni toping: 

 1) -xy 3x vay   2) 03-y-3x  va063y-2x   

 3) 1
25


yx    va     1
43


yx  

 12.  016-12y-5x   va   012-4y3x  to’g’ri chiziqlar orasidagi o’tkir 

burchakni toping: 

 13. Uchlari  A(-6,-1),  C(2,1)  vaB(4,6)  bo’lgan uchburchak berilgan. Bu 

uchburchakning ichki burchaklarini toping. 

 14. Uchburchakning   C(-1,-5)  vaB(-7,3) A(2,-1),  uchlari berilgan. C burchak 

bissektrisasining tenglamasini tuzing: 

 15. 1) A(-7,3)  nuqtadan   0217y-5x  to’g’ri chiziqqa parallel holda 

o’tuvchi to’g’ri chiziq tenglamasini tuzing; 2) A(-1,-4)nuqtadan 1
34


yx to’g’ri 

chiziqqa parallel holda o’tuvchi to’g’ri chiziq tenglamasini tuzing. 
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 16. 1) B  2;5   nuqtadan 05126  yx  to’g’ri chiziqqa perpendikulyar holda 

o’tuvchi to’g’ri chiziq tenglamasini tuzing; 2) M(-4;1) nuqtadan 1
65


yx  to’g’ri 

chiziqqa perpendikulyar holda o’tuvchi to’g’ri chiziq tenglamasini tuzing. 

 17. 1) M 8;6  nuqtadan 0234  yx  to’g’ri chiziqqacha bo’lgan masofani 

toping; 

 2) N  6;4  nuqtadan  01443  yx  to’g’ri chiziqqacha bo’lgan masofani 

toping;  

 3) Ikkita parallel  08-3y4x   va  033-3y4x  to’g’ri chiziqlar orasidagi 

masofani toping. 

 18. To’g’ri burchakli dekart koordinatalar sistemasida berilgan to’g’ri 

chiziqlarning tenglamalari normal shaklga keltiring:  

 1) 0,103y-4x                       2) 01586  yx   

          3) 43  xy                      4) 0410sin10cos 00  yx     

 19.  03y-7x   va  094-5y3x  to’g’ri chiziqlarning kesishish nuqtasidan 

va A  (2,-1) nuqtadan o’tuvchi to’g’ri chiziqning tenglamasini yozing. 

 20. m va n ning qanday qiymatlarida  0n8ymx  va  01-my2x  to’g’ri 

chiziqlar: 1) parallel; 2) ustma-ust; 3) perpendikulyar bo’ladi? 

 21. Ushbu  05)y-(3x7)-2y(x   dastaga tegishli va dastaning asosiy 

to’g’ri chiziqlaridan har biriga perpendikulyar bo’lgan to’g’ri chiziqlarning 

tenglamasini toping. 

 22. Teng tomonli to’g’ri burchakli uchburchak gipotenuzasi tenglamasi 

 4-7xy  va uning to’g’ri burchak uchi  C(3,4) nuqtada bo’lganda uchburchak 

katetlarining tenglamasini tuzing. 

 23. Quyidagi to’g’ri chiziqlarning parametrik tenglamasini yozing: 

 1) 3,-2xy                2) 1,0,5xy                3) 0,911y6x   

 4) 1
43


yx ;    5) 
32

1 yx


 ;    6) 054y  .  
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 24. µ va λ koeffitsientlar qanday shartni qanoatlantirganda 

 01-y 0,32y-3x 0,2µy x  to’g’ri chiziqlar bir nuqtada kesishadi? 

 25. Agar  0,CyBxA0,CyBxA 0,CyBxA 333222111  to’g’ri 

chiziqlar bir nuqtada kesishsa, 0

333

222

111



CBA
CBA

CBA

 bo’lishini isbotlang. 

 26. M nuqtaning  019-4y-3x  va013-12y-5x  to’g’ri chiziqlardan 

chetlanishi mos ravishda  -3   va   -5  ga teng, M   nuqtaning koordinatalarini toping. 

 

Mustaqil yechish uchun misollar va masalalarning javoblari 

 1.1) ;4,1  bk  2) ;3,2  bk  3) k = -3, b = 2. 2. 1) y = x;  

2) xy 3 ; 3) y = -x; 4) y = 0. 3. 1) yokixyxyxy 3).3;4).2;3   xy
3
1

 . 

4) xy )32(   yoki xy )32(  .4. :;1:).1 ACxyAB   8
2
5

 xy .  

3
4

6
1:  xyBC .  2)  1

4
3

 xy ,3) 96  xy . 5. .42).2;1).1  xyxy

 7. 042  yx  . 8. '00'0 261083180)2    ;48214,0)1  arctgarctg .9. 

 6,9  yx  10. 1)  (2;10)     2)(5;-0,5).   11. 

;5237
9
7)2;26632)1 '0'0  arctgarctg  '02031

23
14)3  arctg .  

12.  '02959
65
33arccos  . 13. ;5720;383,0 '0 AtgA  

'0'0 50125,3846,1;1233;6545,0  CtgCBtgB . 

14. 0.1x  15.1) 0,567y-5x   2) 0.194y3x   16.1)  0,89-y2x 

 2)   0.146y5x  17. 1)  10,  2)  10, 3)5. 18. 0
5

1034)1 


 yx ; 

 05,18,06,0)2  yx 02
2
3

2
)3  xy  ; 4)  0.ysin100-xcos100 
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 19.  0.21-29y25x   

20. ;2,42,4)1  nmyokinm

ixtiyoriynmnmnm  ,0)3;2,4,2,4)2  

21. 075-21y7x  0,327y-14x  . 22. 8
3
4;

4
7

4
3

 xyxy . 

23. 1) 2t,1y t,2x   2) ;2,22 tytx   

3)    6t,-3y 11t,-7x  4) tytx 44;3   5) ;3,22 tytx   6) 

25,1,  ytx  24.   063µ-  . 26. M(2;3). 

 

6-amaliy mashg’ulot.  

 

IKKINCHI TARTIBLI CHIZIQLAR 

  1.Quyidagi ma’lumotlarga ko’ra fokuslari abssissa o’qida, koordinata 

boshiga nisbatan simmetrik bo’lgan  ellipsning eng sodda tenglamasini tuzing: 1) 

Yarim o’qlari a = 16 va b = 8 ga teng;  2) Fokuslari orasidagi masofa 2c = 12 va 

katta o’qi 2a = 20 ga teng; 3) Katta yarim o’qi a = 10 ga, ekssentrisiteti esa 

  = 0,4  ga teng;  4) kichik o’qi  2b = 36, fokuslari orasidagi masofa esa 2c = 20 ga 

teng; 5) Uning katta o’qi 2a = 24, direktrisalar orasidagi masofa esa, D = 32 ga teng; 

6) uning kichik yarim o’qi b = 6 , direktrisalar orasidagi masofa esa 26 ga teng;   7) 

direktrisalar orasidagi masofa D = 36, ekssentrisiteti esa  =1/3 ga teng: 

2. Ellips tenglamasi berilgan: .4002516 22  yx  1) O’qlarining uzunlik-lari; 

2) fokuslarining koordinatalari;  3) ekssentrisitetini hisoblang.  

 3. 1
2430

22


yx  ellipsda uning kichik o’qidan 5 birlik masofadagi nuqtani 

toping.  

4. Ellips  )3;5( A  va )2;52(B   nuqtalardan o’tadi. Ellipsning tenglamasini 

tuzing.  
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5. 1
612

22


yx  ellipsning  x - y - 3 = 0  to’g’ri chiziq bilan kesishish nuqtalarini 

toping.  

6. 1
2449

22


yx  ellipsga ichki to’g’ri to’rtburchak chizilgan, uning ikkita 

qarama-qarshi tomoni fokuslaridan o’tadi. Shu to’g’ri to’rtburchakning yuzini toping.

  

7. Quyida tenglamasi bilan berilgan chiziqlarni aniqlang va chizing. 

1) ;16
4
3 2xy     2) 216

4
5 xy   

3) ;49
7
9 2xy    4) 29

3
4 xy   

8. 1
25100

22


yx  ellipsning  x + 2y – 14 = 0  to’g’ri chiziq bilan kesishish 

nuqtalarining koordinatalarini toping.    

9. Agar fokuslari Ox o’qida yotuvchi ellips )6;3(A  va )2;3(B  nuqtadan 

o’tsa, shu ellipsning tenglamasini tuzing. 

10. 1
1216

22


yx  ellipsga (2;-3) nuqtada urinuvchi to’g’ri chiziqning 

tenglamasini tuzing. 

11. 8x  to’g’ri chiziqlar kichik o’qi 8 ga teng bo’lgan ellipsning 

direktrisalaridir. Shu ellipsning tenglamasini va ekssentrisitetini toping. 

12. Ekssentrisiteti 
5
4

  bo’lgan ellips koordinata o’qlariga simmetrik bo’lib, 

M(4;-2,8) nuqtadan o’tadi. M nuqtaning fokal radiuslarini aniqlang. 

13. 1
2430

22


yx ellipsning  2x – y + 17 = 0  to’g’ri chiziqqa parallel bo’lgan 

urinmalarini toping. 
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Giperbola 

 14. Quyidagilarni bilgan holda fokuslari abssissa o’qida koordinata  boshiga 

nisbatan simmetrik joylashgan giperbolaning eng sodda tenglamasini tuzing: 

  1) haqiqiy o’qi 2a = 20 va mavhum o’qi esa 2b =16 ga teng; 2) fokuslar 

orasidagi masofa 2c = 20, mavhum o’qi esa 2b = 12 ga teng; 3) fokuslar orasidagi 

masofa  2c = 10,  ekssentrisiteti esa  
4
5

    teng;   4) haqiqiy o’qi 2a = 8, 

ekssentrisiteti esa 
2
3

   ga teng; 5) asimptotalari xy
3
4

  tenglamalar bilan 

berilgan fokuslari orasidagi masofa esa  2c = 10 teng;  6) direktrisalar orasidagi 

masofa 
16
225

, fokuslar orasidagi masofa esa 2c = 32 teng; 7) direktrisalar orasidagi 

masofa 
5

32
, mavhum o’qi esa 2 b =  16 ga teng; 8) direktrisalar orasidagi masofa 

5
24

, ekssentrisiteti esa 
2
5

=е  ga teng; 9) asimptota tenglamalari xy
4
3

±= , 

direktrisalari orasidagi masofa 
5
64

 ga teng. 

 15. 1=
144

-
81

22 yx
 giperbolaning uchlari, fokuslari va asimptotalarini toping. 

 16. 40025-16 22 yx giperbola berilgan. 1) a va b; 2) fokuslari;  

3) ekssentrisiteti; 4) asimptota tenglamalari; 5) direktrisalarini toping. 

 17. Fokuslarining koordinatalari F1(-20;0) va F2(20;0), 
3
5

=е  ekssentrisiteti 

bo’yicha giperbola tenglamasini tuzing.        

 18. Haqiqiy va mavhum o’qlarining yig’indisi 14 ga, fokuslari orasidagi 

masofa esa 20 ga teng bo’lib, fokuslari Ox o’qida yotgan giperbolaning tenglamasini 

tuzing:  

19. 1=
9

-
36

22 yx
giperbolaga )

4
9

;5(1M nuqta tegishli. M1 nuqtaning fokal 

radiuslarini toping.  
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 20. Quyidagi shartda giperbolaning ekssentrisitetini hisoblang: 

 1) asimptotalar orasidagi burchak 600 ga teng; 

 2) asimptotalar orasidagi burchak 900 ga teng;  

 21. Quyidagi tenglamasi bilan berilgan chiziqlarni aniqlang va chizing: 

 1) 25-
5
4

= 2xy               3) 225+
15
4

= 2xy  

 2) 9-
3
4

= 2xy              4) 1+4= 2xy  

 22. Agar giperbolaning asimptotalari xy
3
6

±=  tenglamalar bilan berilgan 

bo’lsa, y (6;-4) nuqtadan o’tsa, shu giperbolaning tenglamasini tuzing. 

 23. 9x + 2y-24=0  to’g’ri chiziq va 1=
9

-
4

22 yx
 giperbolaning asimptotalari 

bilan chegaralangan uchburchakning yuzini hisoblang:    

 24.  1=
4

-
5

22 yx
 giperbolaga (5;4) nuqtada urinuvchi to’g’ri chiziq tenglamasini 

tuzing. 

 25. Quyida berilganlarga ko’ra koordinata boshiga nisbatan simmetrik, 

fokuslari abssissa o’qida yotgan giperbola tenglamasini tuzing: 

 1) )33;8(),
4
9

;5( 21 MM  giperbola nuqtalari; 

 2) )3;5(1M giperbola nuqtasi, 2=е  esa uning ekssentrisiteti; 

 3)  M(4,5;-1) giperbola nuqtasi, xy
3
2

±=  to’g’ri chiziqlar esa uning 

asimptotalari; 

 4) M(-3;2,5) giperbola nuqtasi, 
3
4

±=x  esa uning direktrisa tenglamalari. 

 26. 1
6

-
15

22


yx  giperbolaga 1) x + y - 7=0 to’g’ri chiziqqa parallel;  

2) x - 2y = 0 to’g’ri chiziqqa perpendikulyar bo’lgan urinmalarni o’tkazing. 
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 27. 1=
24

+
49

22 yx
 ellips bilan umumiy fokuslarga ega va ekssentrisiteti 25,1=е  

bo’lgan giperbolaning tenglamasini tuzing.    

 

Parabola 

28. Quyida berilganlarga ko’ra parabolaning eng sodda tenglamasini tuzing:

 1) fokusi F(6;0) nuqtada, uchi koordinatalar boshida;  2) direktrisasi x = -5 

to’g’ri chiziqdan iborat va uchi koordinatalar boshida; 3) direktrisasi y=-4 to’g’ri 

chiziqdan iborat va uchi koordinatalar boshida; 4) parabola y o’qiga nisbatan 

simmetrik bo’lib, fokusi (0;6) nuqtada va uchi koordinatalar boshida;    

29.  y2 = 16x parabolada fokal radius vektori 29 ga teng bo’lgan nuqta topilsin. 

 30. Uchi koordinatalar boshida bo’lib, Ox o’qiga nisbatan simmetrik bo’lgan va 

quyidagi nuqtalardan o’tuvchi parabolaning tenglamasini tuzing: 

 1) (10;-3); 2) (-8;6); 3) (-4;4).   

 31. Parabolaning tenglamasi berilgan:  y2 = 6x. Uning direktrisasi tenglamasini 

tuzing. 

 32. Parabolaning berilgan tenglamasiga ko’ra uning fokusi koordinatalrini 

hisoblang: 1) y2 = 6x;  2) y2 = -4x; 3) x2 = 14y;  4) x2 = -5y.  

 33.y2 = 16x parabolaning 4x - 3y + 8 = 0 to’g’ri chiziq bilan kesishish 

nuqtalarini toping. 

 34.Uchi A(2;3) nuqtada, fokusi F(6;3) nuqtada bo’lgan parabola tenglamasini 

tuzing. 

35.y2 + 4y - 24x + 76=0 parabola fokusining koordinatalarini toping: 

36.y2 = 12x parabolaning 1=
16

+
25

22 yx
 ellips bilan kesishish nuqtalarini toping. 

37.y2 = 18x parabola bilan 100=+)6+( 22 yx  aylana  umumiy vatarining 

tenglamasini tuzing. 

38. y2 = 3x parabolaning 1
5

-
20

22


yx  giperbola bilan kesishish nuqtalarini 

toping. 
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39.y2 = 2px parabolaga muntazam uchburchak ichki chizilgan. Uchburchak 

uchlarining koordinatalarini aniqlang. 

 

 

Ellips 

1. 1) 1=
64

+
256

22 yx
;  2) 1=

64
+

100

22 yx
; 3) 1

84100

22


yx ;  

4)  1
324424

22


yx

; 5) 1
63144

22


yx ;   6) 1

36234
,1

3652

2222


yxyx ;  7) 

.1
3236

22


yx

 2. 
5
3)3);0,3()2;82,102)1  Fba . 3. )2;5(  . 4. 1

32
3

32

22


yx

. 

5. )31;32(  . 6. ..
7
464 бирквS    8. (8;3), (6;4). 9. 1

812

22


yx

. 10. x-2y-8=0.  

11.  
2
2,1

1632

22

 yx
.  12. 

5
18,

5
9

21  rr .  

13. 2x-y+12=0 va 2x-y-12=0 

      Giperbola 

14. 1) 1
64100

22


yx

; 2) 1
3664

22


yx

; 3) 1
916

22


yx

;  

4) 1
2016

22


yx

; 5) 1
169

22


yx

; 6) 1
31225

22


yx

; 7) 1
916

22


yx

; 8) 1
18536

22


yx

; 

9) 1
3664

22


yx

. 15. (-9;0),(9;0), xyFF
3
4),0;15(),0;15( 21    

16. 4,5)1  ba ; )0;41(),0;41()2 21 FF  ; 
5
41)3  ; xy

5
4)4  ; 

41
25)5 


ax .17. 1

256144

22


yx

.  18. 1
3664

,1
6436

2222


yxyx

.   20. 

3
3
2)1  ; 2)2  . 22. 1=

812

22 yx
.23. бирквS .12 . 
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24. x + y = 1. 25.  ,1
916

)1
22


yx  16)2 22  yx ; 1

818
)3

22


yx ;  

1
305

16
61

91
54

)4
2222


yxyokiyx . 26. 03,03)1  yxyx ; 

,0542)2  yx  0542  yx . 27. 1
916

22


yx .    

                                Parabola 

28. 1) y2 = 24x; 2) y2 = 10x; 3) x2 = 16y; 4) x2 = 24y. 29.A(25;-20); B(25;20). 30.  

1) y2 = 0,9x; 2) y2 = -4,5x. 31.  x = -1,5. 32.  1) (1,5;0); 2) (-1;0);3) (0;3,5);  4) (0;-

1,25).  33.  (4;8) yoki (1;4). 34.(y-3)2 = 16(x-2).35.  F(9;-2).36. 

)15;
4
5(),15;

4
5(  .7.37.  x-2=0.38. )15;

4
5(),15;

4
5(  .  

39. )32;6(),32;6(),0;0( BAO .  

7-amaliy mashg’ulot.  

 

TEKISLIK VA FOZADA TO’GRI CHIZIQ 

 

Fazoda tekislik 

1. Ushbu A(3;2;-2), B(-2;0;0), C(-3;1;0), D(-4;-2;2,5) nuqtalar berilgan. Bu 

nuqtalardan qaysilari 2x - 3y + 2z + 4 = 0 tekislikka tegishli bo’lishini ko’rsating. 

 2. 1) M(-3,0,2) nuqtadan o’tuvchi va n=(1,3,4) vektorga perpendikulyar 

tekislikning tenglamasini tuzing. 

2) M(6,4,5) nuqtadan o’tuvchi va n=(-1,-3,2) vektorga perpendikulyar 

tekislikning tenglamasini tuzing. 

3) A(4;-2;3) va B(1;4;2) nuqtalar berilgan. A nuqtadan o’tuvchi va AB vektorga 

perpendikulyar bo’lgan tekislikning tenglamasini tuzing.  

3. 1) Ox o’qdan va      M(3,2,4) nuqtadan o’tuvchi; 

       2) Oy o’qdan va      M(-2,-3,-4) nuqtadan o’tuvchi; 

       3) Oz o’qdan va M(1,1,1) nuqtadan o’tuvchi tekislik tenglamasini tuzing. 
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4. M(2,-1,3) nuqtadan o’tuvchi va a  = (3,0,-1) hamda b = (-3,2,2) vektorlarga 

parallel ravishda o’tuvchi tekislikning tenglamasini tuzing. 

 5. 1) M(-2,3,4) nuqtadan o’tuvchi va x + 2y - 3z + 4=0 tekislikka parallel 

bo’lgan tekislikning tenglamasini tuzing. 

 2) M1(-2, -3, 1) va M2(1, 4, -2) nuqtalardan o’tuvchi va 2x - 3y – z + 4 = 0 

tekislikka perpendikulyar bo’lgan tekislikning tenglamasini tuzing.   

 6. Quyidagi tekisliklarning koordinata o’qlaridan ajratgan kesmalarini 

hisoblang: 

 1) 4x - 3y – z + 12=0 ; 2) 5x + y - 4z - 20=0 ;3) x - 8z – 16 = 0 ;4) y – 7 = 0. 

 7. Quyidagi berilgan tekislik tenglamalarini normal shaklga keltiring. 

 1) 2x - 9y + 6z - 22=0; 2) ;05485  zyx  

 3) 4x + 3y + 12z + 6 = 0. 

 8. 1) A(2,3,4) nuqtadan 4x + 3y + 12z – 5 = 0 tekislikkacha 

 2) B(3, 1, -1) nuqtadan 3x – y + 2z + 1 = 0 tekislikkacha 

 3) C(2, 0, -1/2) nuqtadan 4x - 4y + 2z + 17 = 0 tekislikkacha bo’lgan masofani 

toping.  

 9. Quyida berilgan tekisliklar orasidagi o’tkir burchaklarni toping. 

 1) 2x - 3y + 4z – 1 = 0      va   3x – 4 y – z + 3 = 0 ; 

 2) x – y + z + 1 = 0            va  2x + 3y  + z – 3 = 0 ; 

 3) 4x – 5 y + 3z – 1 = 0    va    x - 4y – z + 9 =  0. 

 10. Quyidagi 1) 11x - 2y - 10z + 75 = 0    va   11x - 2y - 10z – 45 = 0;   

2) 2x - 3y + 6z + 28 = 0    va 2x - 3y + 6z – 14 = 0 parallel tekisliklar orasidagi 

masofani toping. 

 11. Quyida berilgan uchta tekislikning kesishish nuqtasini toping. 

 1) 3x - 5y + 3z – 1 = 0,         x + 2y + z – 4 = 0,    2x + 7y – z  -  8 = 0;  

 2) 2x - 4y + 9z - 28 =0,        7x + 9y - 9z – 5 = 0,  7x + 3y - 6z + 1 = 0; 

 3) 2x + y – 5 = 0,                  x + 3z – 16 = 0,        5y – z – 10 = 0. 

 12. Kubning ikkita yog’i 2x – 2 y + z – 1 = 0  va 2x - 2y + z + 5 = 0  

tekisliklarda yotadi. Bu kubning hajmini hisoblang. 
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 13. M1(3, 4 , -5) nuqtadan o’tgan, a1 = {3, 1, -1} va a2 = {1, -2, 1} vektorlarga 

parallel bo’lgan tekislik tenglamasini tuzing. 

 14. M1(3, -1, 2), M2(4, -1, -1) va M3(2, 0, 2) nuqtalar orqali o’tgan tekislik 

tenglamasini tuzing.      

 15. M1(2, -1, 3) va  M2(3, 1, 2) nuqtalar orqali o’tgan a = {3, -1, 4} vektorga 

parallel bo’lgan tekislik tenglamasini tuzing. 

 

Fazoda to’g’ri chiziq 

16. Ozod had D ning qanday qiymatlarida quyidagi 







032
0623

Dzyx
zyx  to’g’ri 

chiziq: 1) Ox  2) Oy  3) Oz o’qini kesadi. 

17. 6x - 17y + 12z – 13 = 0 tekislik bilan koordinatalar tekisligining 

kesishishidan hosil bo’lgan to’g’ri chiziq tenglamalarini tuzing. 

18. M1(3,5,0) nuqtadan o’tgan: 1) a = (8, -3, 2) vektorga;  

2) 
3
6

5
2

6
1








 zyx  to’g’ri chiziqqa; 3) Ox o’qiga; 4) Oy o’qiga; 5) Oz o’qiga 

parallel bo’lgan to’g’ri chiziq tenglamasini tuzing. 

19. Quyida berilgan ikki nuqta orqali o’tgan to’g’ri chiziq tenglamasini tuzing: 

1) (2; -2; 3), (3; 4; -1);  2) (-8;-1;6), (4;0;-5); 

3) (6; -2;5), (8;-3;4);   4) (7;-2;-4), (5;2;6). 

20. Quyida berilgan to’g’ri chiziqlarning kanonik tenglamasini tuzing. 

1) 2x + 2y + 3z – 4 = 0,                   x + 2y - 3z + 4 = 0;   

2) 5x + y + z = 0,                            2x + 3y - 2z + 5 = 0;   

3) 2x – y + 3z – 2 = 0,                    3x + y - 4z – 8 = 0. 

21. Quyida berilgan to’g’ri chiziqlarning parametrik tenglamasini tuzing. 

1) 2x + 3 y – z – 4 = 0,                   3x - 5y + 2z – 1 = 0;   

2) x + 2y – z – 6 = 0,                       2x – y + z + 1 = 0. 

22. Quyida berilgan to’g’ri chiziqlarning parallelligini isbotlang. 

1) 
12

1
3

2 zyx






 va 

023
0



zyx

zyx
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2) 












7
2
52

tz
ty
tx

 va 







023
023

zyx
zyx  

3) 






03
013

zyx
zyx  va 








0932
0152

zyx
zyx  

23. Quyidagi berilgan to’g’ri chiziqlarning perpendikulyarligini isbotlang. 1)  

32
1

1
zyx





                               va 







03832
0153

zyx
zyx  

2) 












16
23
12

tz
ty
tx

                     va 







0454
0242

zyx
zyx  

3) 







0292
013

zyx
zyx                     va 








0222
0522

zyx
zyx  

24. Quyida berilgan ikki to’g’ri chiziq orasidagi o’tkir burchakni toping. 

1) 
2

4
1

1
2

2 





 zyx  va  
4

2
3

3
12

1 





 zyx . 

2) 
21

2
1

3 zyx






  va  

2
5

1
3

1
2 





 zyx . 

3) 
4

2
2
4

3
1 






 zyx  va  

2
1

3
1

2
3








 zyx  

25. Uchburchakning A(3,6,-7), B(-5,2,3) va  C(4,-7,-2) uchlari berilgan. Uning 

S uchidan tushirilgan medianasining parametrik tenglamasini tuzing. 

 

Tekislik va to’g’ri chiziq. 

26.  
2

3
4

1
4

2 





 zyx to’g’ri chiziq bilan 12x + 3y - 4z + 4 = 0 tekislik 

orasidagi burchakni hisoblang. 

 27. 
4

3
2

1
3

4 





 zyx  to’g’ri chiziq bilan 2x - 3y - 2z + 5 = 0 tekislik orasidagi 

burchakni hisoblang. 

 28. M(2,-3,4) nuqtadan 
4

4
2

1
3

3 





 zyx  to’g’ri chiziqqa perpendikulyar 

holda o’tuvchi tekislik tenglamasini tuzing. 
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 29. N(-1,2,-3) nuqtadan 
2

3
3

1
4

2 





 zyx  to’g’ri chiziqqa perpendikulyar 

holda o’tuvchi tekislik tenglamasini tuzing. 

 30. Quyida berilgan to’g’ri chiziq bilan tekislik kesishish nuqtasini toping. 

 1) 
5

1
2

3
4

2 





 zyx ,                             x + 2y - 3z – 4 = 0. 

 2) 
6

=
2
1+

=
1

1+ zyx
,                                  2x + 3y + z - 1 = 0. 

 3) 
2

3
3

1
2
2 






 zyx ,                              x + 2y - 2z + 6 = 0.  

 31. M(1,3,2) nuqtadan o’tib, x - 2y + 2z – 3 = 0 tekislikka perpendikulyar 

to’g’ri chiziq tenglamasini tuzing. 

 32. M(-1,1,-2) nuqtadan o’tib, 4x - 5y – z – 3 = 0 tekislikka perpendikulyar 

ravishda o’tuvchi to’g’ri chiziq tenglamasini tuzing. 

 33. Quyida berilgan to’g’ri chiziqning tekislikda yotishini tekshiring. 

 1)  0922,
3

2
2

1
4

3








 zyxzyx . 

 2) 07243,
5

4
1
3

2
1









 zyxzyx . 

 3) 0152,
5
1

1
2

3
3










 zyxzyx . 

 34. m ning qanday qiymatida   
2
32

3
1








 z

m
yx  to’g’ri chiziq  

x - 3y + 6z + 7 = 0 tekislikka parallel bo’ladi? 

 35. C ning qanday qiymatida  







01434
0323

zyx
zyx to’g’ri chiziq  

2x – y + Cz - 2=0 tekislikka parallel bo’ladi? 

 36. Ushbu 
5

3
4

2
2

1 





 zyx  to’g’ri chiziqqa nisbatan P(4;3;10) nuqtaga 

simmetrik bo’lgan nuqtani toping. 

 37. P(7;9;7) nuqtadan 
23

1
4

2 zyx





  to’g’ri chiziqqacha bo’lgan masofani 

toping. 
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 38. P(1,-1,-2) nuqtadan 
23

1
4

2 zyx





  to’g’ri chiziqqacha bo’lgan masofani 

toping. 

 39. Quyidagi ikki parallel to’g’ri chiziq orasidagi masofani toping. 

  
24

1
3

2 zyx





  va       
2

3
4

1
3

7 





 zyx    

 40. x = 3t - 2,  y = -4t + 1,  z = 4t - 5 to’g’ri chiziq bilan 4x - 3y - 6z – 5 = 0 

tekislikning parallel ekanligini isbotlang.   

 

 

Mustaqil yechish uchun misol va masalalarning javoblari 

Fazoda tekislik 

1. A va B nuqtalar. 2. 1) x + 3 y + 4z – 5 = 0;  2) x + 3y - 2z – 8 = 0;  

3) 3x - 6y + z – 2 7 =0.3.1) 2y + z = 0;  2) 2x – z = 0;  3) x – y = 0. 4.2x -  3y + 6 

z – 25 = 0. 5. 1) x + 2y – 3 z + 8 = 0; 2) 2x – 3 y - 5z = 0. 6.1) -3; 4; 12; 2) 

4;20;-5; 3) 16; 0; -2;  4) 0; 7; 0. 7. 

02
11
6

11
9

11
2)1  zyx ; 0

7
5

7
4

7
8

7
5)2  zyx ; 

0
13
6

13
12

13
3

13
4)3  zyx . 8.1) 

13
60

=d ; 2) 
35
4

=d ; 3) 4=d . 9.    

5098,0arccos
2629

14arccos)1  ; 090)2  ; 7,0arccos)3  .  

10. 1) d = 8; 2) d = 6. 11. 1) (1,1,1); 2) (2,3,4); 3) (1,3,5). 12. V = 8. 13.x + 4y 

+ 7z + 16 = 0. 14.3x + 3y + z – 8 = 0.  15.  x – y – z = 0.    

Fazoda to’g’ri chiziq 

16.1) D = -4;   2) D = 9;  3) D = 3. 17. 6x - 17y + -13 = 0, z = 0;  

6x + 12z – 13 = 0,  y = 0;  -17y + 12z – 13 = 0, x = 0. 18. 

;
2

4
38

3)1 





 zyx ;
3
4

56
3)2





 zyx  ;

0
4

01
3)3 


 zyx

1
4

00
3)4 


 zyx . 
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 19.
11

6
1

1
12

4)2;
4
3

6
2

1
1)1

















 zyxzyx ;  

10
4

4
2

2
7)4;

1
5

1
2

2
6)3 
















 zyxzyx .  

20. ;
2

3
4

912
)1






zyx   ;
13

1
12

1
5

)2 






zyx ;

517
2

1
2)3 zyx





  

21. 1) x = t + 1,  y = -7t,   z = -19t - 3;   2) x = -t + 1,  y = 3t + 2,  z = 5t - 1.  

24. '07126=8974,0arccos=)1 ; '00 5368)3;60)2   .25. x = 5t + 4,  

y = -11t - 7,    z = - 2. 

Tekislik va to’g’ri chiziq 

26. 
3
2arcsin . 27. 3604,0arcsin . 28. 3x+2y+4z-16=0.  

29. 4x + 3y + 2z + 4 = 0.  30.1) (6,5,4);  2) (2,-3,6); 3) To’g’ri chiziq tekislikda 

yotadi.  

31. 
2

2
2
3

1
1 






 zyx .        32. 

1
2

5
1

4
1









 zyx .  33. 1) Yotadi;   

2) Yotadi; 3) Yotmaydi. 34.m = -3. 35. c = -2. 36.(2,9,6). 37. 22=d . 38. d = 

7.               39. d = 3. 

8-amaliy mashg’ulot. 

 

 IKKINCHI TARTIBLI SIRTLAR 

 Quyida berilgan tenglamalar qanday sirtlarni aniqlaydi. Kesimlar usulida  bu 

sirtlarni  tekshiring va ularni chizing.  

1. 062 222  zyx .                                       9. 093 22  zyx . 

2. 12423 222  zyx .         10. 94 22  yx . 

3. 02443 22  zyx . 11. 046 222  zyx . 

4. 0142  yx . 12. 0502510 222  zyx . 

5. 084 22  xzy . 13. 04054 22  yz . 

6. 0149 222  zyx . 14. xyz 126 22  . 

7. 224 yxz  . 15. 126124 222  zyx .  
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8. 01684 222  zyx . 

16. 1
1916

222


zyx sirtning 

1
1

0
3

4
4 





 zyx  to’g’ri chiziq bilan 

kesishish nuqtalarini toping. 

17. 1
469

222


zyx sirtning 

2
3

4
2

3






zyx  to’g’ri chiziq bilan kesishish 

nuqtalarini toping. 

 

Mustaqil yechish uchun misol va masalalarning javoblari 

1. Konus. 2.Bir pallali giperboloid. 3. Konis. 4.Parabolik silindir. 

 

5.Elliptik paraboloida. 6. Ikki pallali giperboloid. 7. Elliptik paraboloida.8. 

Ellipsoida.9. Elliptik paraboloida.10. Elliptik silindir. 11. Konus.12. Bir pallali 

giperboloid.13. Giperbolik silindir.14. Giperbolik paraboloid. 15. Ikki pallali 

giperboloid.16. Kesishmaydi. 

 

 

9-amaliy mashg’ulot.   

KOMPLEKS SONLAR 

 1. Berilgan z1 va z2 kompleks sonlarning yig’indisi va ko’paytmasini toping:  

 a) z1 = 5+4i , z2 = 2+3i;     b) z1 = 87i, z2 = 3i;  

 c)  35 , 35 21 iziz  . 

2. z2z1 ayirmani va 
1

2

z
z  bo’linmani toping:  

z1 = 1+2i,   z2 = 5;     b) z 1= 1 + i3 , iz 622  ; 

c) ibazibaz  21       , . 

3. Hisoblang:  
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;22  ;413)
1

42
2

831
2

535;
3

)67)(5( b)33354

33
2 i)(i)(g)

z-i
i)--i)((f;

i
i)i)((e) ;

i)(
i)i)((d)  

;
i

i)i)((с) 
i

iii);i)((i)i)( a)    (















 

 .
2
3

2
1;

)1(
)1();33

3

3

5
33














 i-j)  
i
iii)(i)h) (  

4. Kompleks sonning haqiqiy qismini toping: 

19
3)21( i

i
iz 


 ;                 b) 

ii
i

i
iz 1

34
43

52
25









 . 

5. Kompleks sonning mavhum qismini toping: 

i)(i)(z 1122 3                  b) 6

41
32 i
i
iz 




 . 

6. Tenglikni isbotlang: 

  )(211);(2)1(    a) 2448 ZZ  n)(i)b)    (ni nnnnn . 

7. Tenglamalar sistemasini yeching: 

 






















izzi
iziz

iziz
izzi

iziiz
iziiz

215)24(
)2(2

   c)

; 
3)33(2

3)1(
 b)  ;    

35)23(2
22)1(

    a)

21

21

22

21

21

21

 

8. Hisoblang: 

a) i 4+i 14+i 24+i 34+i 44;  b) i+i 2+i 3+…i n, n > 4;  c) ii 2i 3i 4…i 50. 

9. 
2
3

2
1 i
  bo’lganda quyidagilarni hisoblang: 

a) ))(( 22  cbacba  ; b) ))()(( 2 bababa  ;  

c) 3232 )()(  cbacba  .  

10. Tenglamani yeching: 

iiizizi 71)43)(1()21)((  ;   b) 02  zz ;  

c) iizzi  23)1( ;                       d) izzzz 34)(3  ; 
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e) 7)(3  zzzz ;                          f) izzzz 3)(3  . 

11. Hisoblang: 

 i2 ;  b) i8 ;  c) i43 ; d) i815 ; e) i6011 ;  

f) i68  ;  q) i32  ; h) 31 i ; i) 4 122 i ; j) 4 1 . 

12. Tenglamani yeching: 

0)71()2(2  ixix ;          b) 0)55()23(2  ixix ; 

с) 0)22()5()2( 2  ixixi ;   d) 0256 24  xx ;   

e) 028934 24  xx ;                      f) 051)34(2  ixix ;    

g) 0952  xx ;                               h) 012  ixx . 

 13. Quyidagi kompleks sonlarni ifodalovchi nuqtalarni yasang:  

1; 1; i; - i; 1 + i;  2  3i;   6 + 3i;  cos 30  i sin30;  cos 150 + i sin150. 

 14. Kompleks tekislikda berilgan   z1, z2, z3   nuqtalar parallelogramning ketma-

ket uchlaridan iborat. Bu parallelogramning to’rtinchi uchini toping. 

 15. Kompleks tekislikda   z1 = 6 + 8i, z2 = 4  3i  nuqtalar berilgan. 

 z1 va z2 vektorlar hosil qilgan burchak bissektrisasining nuqtalariga mos keluvchi 

kompleks sonlarni toping. 

 16. Tenglamani yeching:   

  a) iziz 21 ;                b) 032  zz ;                   c) 022  zz . 

 17. Tenglamalar sistemasini yeching: izziiz  231 . 

 18. Tenglamalar sistemasini yeching: 







.10593
      21

izz
zz

 

 19. Quyidagi nuqtalarga mos kompleks sonlarni toping:  

a) markazi koordinatalar boshida, tomonlari koordinata o’qlariga parallel va 

tomonlarining uzunligi 1 ga teng bo’lgan kvadratning uchlariga; 

b) markazi koordinatalar boshida, bir tomoni ordinata o’qiga parallel, bitta uchi 

manfiy haqiqiy yarim o’qda joylashgan va tashqi chizilgan aylana radiusi 1 ga teng 

bo’lgan muntazam uchburchakning uchlariga; 
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c) markazi 32 i  nuqtaga joylashgan, tomonlaridan biri abssissa o’qiga parallel va 

tashqi chizilgan aylana radiusi 2 ga teng bo’lgan muntazam oltiburchakning 

uchlariga. 

 20. Tekislikda quyidagi shartlarni qanoatlanturvchi z kompleks sonlarga mos 

keladigan nuqtalar to’plamini tasvirlang: 

1z ; b) 
3


zgar ; c) 2z ; d) 11  iz ; e) 543  iz ;  

f) 53  z ; g) 221  iz ; h) 
6


zgar ; i) 1Re z ;  

j) 01  izeR ; k) 1Im z ;  l) 1 zmIzeR ; m) 311  zz ;  

n) 322  zz ; o) 22  zeRz  ; p) .11 zz   

 21. 11  iz  shartni qanoatlantiruvchi  z  kompleks sonlar ichidan eng 

kichik musbat argumentga ega bo’lgan sonni toping. 

 22. 35  iz  shartni qanoatlantiruvchi  z  kompleks sonlar ichidan eng kichik 

musbat argumentga ega bo’lgan sonni toping. 

 23. Oxy tekislikdagi qanday M(x,y)  nuqtalar uchun quyidagi tengliklar o’rinli:  

a) 322  yxiyx .              b) 10442  yix ? 

 24. Kompleks son moduli va argumentini unga qo’shma bo’lgan son moduli va 

argumenti orqali ifodalang. 

 25. A va B nuqtalar  Oxy  tekislikda mos ravishda  a = 6 + 8i  va  

b = 4  3i sonlarni ifodalaydi. Hech bo’lmaganda bitta shunday c soni topingki, unga 

mos keluvchi  C  nuqta  AOB  burchakning bissektrisasida yotsin. 

26. Qanday shartlar bajarilganda:  

a) 2121 zzzz  ;  b) 2121 zzzz  ? 

27*. (-1) dan farqli va moduli 1 ga teng bo’lgan har qanday z kompleks sonni  

ti
tiz





1
1 ,  bunda  Rt ,  shaklda tasvirlash mumkinligini isbotlang. 

28. Kompleks sonlarni trigonometrik shaklga keltiring:  
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a) 7;  b) i;  c) 3; d) 5i; e) 1+ i 3 ; f) 1+ i 3  g)1 i 3 ; h) 3 + i;  

i)  3 + i;  j)  3 i;  k) 3 i; l) 1+ i
3
3 ;  

29. Kompleks sonlarni algebraik va trigonometrik shaklga keltiring:  

a) 

66

3
5

3
5

рnisiрsco

р)nisiрsi(co




;      b) 


3
4

3
4

1

nisisco 
;            c) 21 i)(

i


;    

d) 

12
13

12
13

12
5

12
5





nisisco

nisisco




;    e) 

i

)i)(рnisiрs(co
3
3

2
1

33


. 

 30. Kompleks sonlarni trigonometrik shaklga keltiring:  

a) 
)nisis(co
)inisis(co

00

00

40403
1001005


 ;    b) 

1
5
21

5
2





i

р)scoi(рnsi
. 

 31. Ayniyatni isbotlang: )(2 2222 yxyxyx  . Bu ayniyat qanday 

geometrik ma’noga ega? 

32. Hisoblang: a) 
20

1
31











i

i ; b) 
24

2
31 







 


i ;  

c)  
 

 
 20

15

20

15

1
31

1
31

i
i

i
i






 ; d)  

 
N








n
i
i

n

n

    ,
1
1

12

12

; e)  41 itgz  ;   

         33. Isbotlang: 
nitg
nitg

itg
itg

n





















1
1

1
1 . 

34. Agar sco
z

z 21
  bo’lsa, msco

z
z m

m 21
  bo’lishini isbotlang. 

35.  n1  ifodani soddalashtiring, bu yerda 
3
2

3
2 insisco  . 

36. Ildizning qiymatlarini trigonometrik shaklda yozing:  

a) 6 i ;  b)  10 31512 i ;  c)  8 128 i . 
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37. Ildizning qiymatlarini algebraik shaklda yozing:  

a) 3 1 ;  b) 4 1 ;  c) 6 1 ;  d) 3 i ;  e) 4 4 ;  f) 6 64 ;  g) 8 16 ;  h) 6 27 ;   

i) 4 838 i ;  j)  4 3172 i ;   k) 3 1 i ;  l) 3 22 i ; m) 3

3
248
i

i

 ;   

n) 3

2
5427
i

i

 ;   o) 4

31
18
i

 ; p)  4
319

32
i

 . 

38. Tenglamani yeching: a) 0315  iz ; b) 0646 z . 

39. i125   va i125   sonlarning haqiqiy qismlari manfiy bo’lgan holda 

ii
iiz

125125
125125




  sonning algebraik shaklini yozing. 

Mustaqil yechish uchun berilgan misol va masalalarning javoblari 

1. а) i73 ; i722 ; b) ii 2421  ;108  ; c) 10; 28.  2. a) ii 21  ;24  ; b) 

    2  ;3621 i ; c) i
ba
ba

ba
baib







22

2 2   ,2 ; 

3. a) i177  ; b) i1110 ; c) i514 ; d) i5 ; e) i
2
1

2
13

 ;  f) i
5

27
5

11
 ; 

d) 4;  h) 52 i;  i) 2;   j) 1.4. a) –2;   b) 0. 5. a) 0;   b) 
17
11

 . 

7. a) i,    zz  12 21 ; b) ; c) 
 

2
2 2

1
izi

z


 . 8. a) 1; b) 0,  agar  

n = 4;  i,  agar n = 4 + 1; i-1, agar  n = 4 + 2; -1, agar n = 4 + 3; c) – i.  

 9. a) a2 + b2 + c2 - (ab + bc + ac);  b) a3 + b3;  

c)     .1232 222222333 abcbcaccbabcabacba   

10. a) i1 ; b) 10 , , i
2
3

2
1
 ; c) i ; d) iz

2
1

2
15

1  , iz
2
1

2
15

2  ; 

e)  267  ,17| xxyxyix   ; f) , 11. a)  i 1 ;  

b)  i22  ; c)  i 2 ; d)  i41 ; e)  i65  ; f)  i31 ;  

g) 









 





2
213

2
213 i ;                         h) 










2
1

2
3 i ;  
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 i) 3,2,1,0  ,
2

31
2

31








 


  ii ;               j)  
2
12 i . 

12. a) x1 = 3 - i;  x2 = -1 + 2i ; b) x1 = 2 + i,  x2 = 1 - 3i;  c) x1 = 1 - i;  ;  

d) x1 = 2-i, x2 = -2+i, x3 = 2+i,  x4 = -2 - i; e) 1721 ixx  , 1743 ixx  ;  

f) x1 = 3+2i, x2 = 1+i; g) ix
2
11

2
5

1  , ix
2
11

2
5

2  ; h) x1 = -i,  x2 = -1+i. 14. z4 

= z1+z3 - 2z2. 15.  it 7 , t –ixtiyoriy musbat son. 16. a) i
2
32  ; 0,  3i, -3i; c) bi, 

Rb . 17. i
6
5

6
7
  .18. i

4
17

2
3
 ; i2

2
3
 .19. a) i

2
1

2
1
 ;  b) -1, 

2
3

2
1 i ;  c) 

34 i , 322 i , 321 i , 3  ,1  ,3i . 21. i. 22. i
5

16
5

12
 . 24. 

zgarzgarzz     , .25. с = 7+i, C(7,1).26. a) argz1 = argz2; b) argz1 = -argz2, 

21 zz  .  28. a)  007 insisco  ; b) 





 

22
 insisco ; c)   insisco 3 ;  

d) 





 

2
3

2
35  insisco ; e) 






 

33
2  insisco ; f) 






 

3
2

3
22  insisco ;  

g) 






















33
2  insisco ; h) 






 

66
2  insisco ;  

i) 





  

6
5

6
52 insisco ;j) 





















 

6
5

6
52 insisco ; 

k) 






















66
2  insisco ;  l) 






 

663
2  insisco ;  

29.a) 001 insisco  ; b) 
3
4

3
4

2
3

2
1 insscoi  ;c)  00

2
1

2
1 inssco  ; 

d) 
3
5

3
5

2
3

2
1 insiscoi  ; e) 

2
3

2
3 insscoi  .   

30. a)  00 230230
3
5 insisco   ; b) 






  

20
29

20
29

5
2 insiscoins . 
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32. a)  3129 i ; b)  12
32  ; c)  64;  d) 2, agar  n – juft, 2, agar  n –toq; e) 

 44
1

1
4 insisco

sco
 ; f)  22

2
1

4 insisco
sco

 ; g) 
5

332 5 sico .  

36. a)      50
12

14
12

14





 kkinsiksco  ;  

b)      90
30

16
30

16( 



 kkinsiksco   ; 

с)      70
32

18
32

182 





 


 kkinsiksco  .  

37. a) 









2
3

2
1,1 i ; b)  i  ,1 ; c) 







 





2

31;
2

31 ,1 ii ;  

d) 








 iii - ,
2
1

2
3- ,

2
1

2
3 ; e)  ii  1- ;1 ; f)   cсм6 12 ;  

g)     iii  12 ,12 ,2 ,2 ; h)    








 iii 3
2
3 ,3

2
3 ,3 ; 

i) 31,3- ,31,3 iiii  ;  j) iii 33,3i3- ,33 ,33  ; 

k)      






  32322

6
1,14

2
1 ,32322

2
1 636 iii ; 

 l)    






  iii 1,32322

2
1- ,32322

2
1 ; 

m)  ii 2,3  ; n)  






  ii 3,3

2
3 ; o) 
































2
3

2
3,

2
3

2
3 ii ;  

p)





























 ii

3
3,

3
31 .  38. a) 

;
15

13
15

132 ;
15
7

15
72 ;

1515
2 555 






 






 






 

 insiscoinsiscoinsisco  
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3
5

3
52;

5
19

5
192 55  insiscoinsisco  b) 

iiii  3 2i,- ,3-  ,3-  2i,  ,3 .  39. i
2
3

 ;  

10- amaliy mashg’ulot.  

 SONLAR KETMA-KETLIGI VA UNING LIMITI 

 

Quyidagi  ketma-ketliklarning dastlabki beshta hadini yozing: 

1.
1

2)1(2



n

x n
n .  2. ))1(33( n

n nx  .   3.
23
34





n
nxn . 

4. nx n
n 

2
3arcsin)1( .  5.

2
cos nxn  .  6. n

nx )1(2  .  

Quyidagi ketma-ketliklarning umumiy hadini yozing. 

7.  .,...
5
1,

4
1,

3
1,

2
1

  8.  .....,4,0,4,0 9  .,...0,7,0,5,0,3,0,1    

10. .,...
7
8,

6
5,

3
4,2           11.  .,...

9
11,

7
9,

5
7,

3
5,3   

Quyida berilgan  }{ nx  ketma-ketliklarni chegaralanganlikka tekshiring. 

12. 






 

n
n 403 .    13. .

76
5









n
n  14. 







 

2

2

4
34

n
n .    15. 












2

2

32
5

n
n .  

16.  .)1()1( 2  nn  17.  nnn   ])1(1[)1( 1 .  18.  .5 2n   

Quyidagi ketma-ketliklarning chegaralanganligini isbotlang. 

19. .
3

34
2

2











n

n   20.  .
23

)1(2












n
n n

  21.  .
)2(

65
2

2












n
nn   

22. .
)1()1(

34
23

5











nn

n  23.  .
3

2
2 












n
n   24.  .

3
sin

2

2









n
n   

Quyida berilgan }{ nx  ketma-ketliklarning cheksiz kichik ketma-ketlik 

ekanligini ta’rif bo’yicha ko’rsating. 

25. .3
n

xn    26. .)1( 1

n
x

n

n


  27. n

n

nx
3

)1(1 
 .  
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28. 
2

cos1 n
n

xn  . 29. 
n

xn
1

 .  30. 
12

2



n

xn . 

Quyida berilgan  }{ nx  ketma-ketliklarning cheksiz katta ketma-ketlik ekanligini 

ta’rif bo’yicha ko’rsating: 

31. .nxn           32. nxn  34 .   33. .2n
nx    

34. nxn ln .                 35. )(/1 Npnx p
n          

Ketma-ketlik limiti ta’rifidan foydalanib, quyidagi tengliklarni isbotlang. 

36. .1
54
34lim 




 n
n

n
   37. 

3
5

43
25lim 




 n
n

n
.  

38. .1
12

3lim 2

2





 nn

n
n

  39. 
8
5

78
45lim 2

2

n





 n
n . 

40. 1lim
2

n



 n

nn .   41. .
9
5

97
15lim

n







 n
n    

42. Quyida berilgan }{ nx  ketma-ketliklarning yaqinlashuvchi ekanligini 

isbotlang: 

1) ;)1(3
n

x
n

n


     2) ;1
n

nxn


  

3) );0(2  ax n
n     4) ;

!
1

nn n
x   

43. Quyida berilgan }{ nx  ketma-ketliklarning uzoqlashuvchi ekanligini 

isbotlang. 

1) nn
nx 2)1(  .  2) n

nxn
)1( .   3) .102

n
nxn


  

4) 
n

x n
n

1)1(  .   

44. a  soni }{ nx  ketma-ketliklarning limiti emasligini ta’rif yordamida 

ko’rsating. 

1) 0,22)1(  ax n
n .  2) 11

2

2




 a
n

nxn .  

3) 1,)1(



 a

n
x

n

n .   4) 
2
1,

3
cos  anxn

 .   

Limitlarni toping 
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45. 










 23
1....

12
1

6
1lim 2 nnn

. 

46. 













 )13()23(

1....
74

1
41

1lim
nnn

. 

47. 













 )14()34(

1....
95

1
51

1lim
nnn

. 

48.   













 )32()12()12(

1....
753

1
531

1lim
nnnn

. 

 na - ketma-ketlik arifmetik progressiya bo’lib, uning ayirmasi 0d  va barcha 

xadlari 0na   )( Nn  bo’lsin. Limitlarni toping. 

49. 













  13221

1....11lim
nnn aaaaaa

. 

50. 









 21432321

1....11lim
nnnn aaaaaaaaa

. 

51. 














32154324321

1....11lim
nnnn

n aaaaaaaaaaaa
. 

52. 
nn
nn

n 


 2
224lim

2

.               53. 
nn

nn
n 


 1

77lim
2

22

. 

54. 
44

33

1
1lim
nn

nn
n 




.            55. 
12

lim
4 3




 nn
nnn

n
. 

56. 
nnn

n
n

333

2lim



.   57.   )1(

lim
3

2




 nnnn

nn
n

. 

Quyidagi limitlarni toping: 

58. .,,1lim Nqp
m
p qn

n







 




  59. 

n

n

n

n

3

3
13lim 






 


. 60. 
n

n n
n












 5
2lim . 

61. 
2

1
lim 2

2 n

n n
n











.  62. Nk
nk

n

n













,11lim .    63. 






 

 n
n

n

11lnlim . 

64. Kuyida berilgan  nx  ketma-ketliklarni Koshi kriteriysidan foydalanib, 

yaqinlashuvchi ekanligini isbotlang. 
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1) .,
2

cos....
3

3cos
3

2cos
3

cos
32 Ranaaaax nn   

2) 
!

1....
!3

1
!2

11
n

xn  . 

3) ,....2
21

n
nn qaqaqax  bunda ,1q Nn uchun ., constCCan   

 

Mustaqil yechish uchun berilgan misol va masalalarning 

javoblari 

1. ,...
3
5,

5
12,

2
3,

3
8,1 .  2. ,...30,0,18,0,6  .  3. ...,

10
19,

7
15,

4
11,7 .   

4. ,...
3

14,
3

13,
3

8,
3

7,
3

2  .  5. ...;0;1;0;1;0  .  6. ,...
2
1,2,

2
1,2;

2
1 . 

7.   
1
)1(




n

x
n

n .   8. ))1(1(2 n
nx  .   9.  

2
)1(cos 


nnxn

 .    10. 
12

2



n

nxn . 11. 

12
12)1(





n
nx n

n .    12. Chegaralangan. 13. Chegaralangan. 14. Chegaralangan. 15. 

Chegaralangan. 16. Chegaralanmagan. 17. Yuqoridan chegaralangan, quyidan   

chegaralanmagan. 18. Quyidan chegaralangan,  yuqoridan  chegaralanmagan. 45. 

.
2
1 46. .

3
1  47. .

4
1 48. .

12
1 49. .1

1ad 
50. .

2
1

21 aad 
51. .

3
1

321 aaad 
52. .0 53. .14  54. 

. 55. .0 56. .
3
2 57. .0 58. .qpe 59. .e 60. .3e  61. .1e 62. .e    63. .1  

 

11- amaliy mashg’ulot.  

FUNKSIYaNING LIMITI 

  ning qanday qiymatlarida  00 xx  ekanligidan  bxf )(  

tengsizlikning o’rinliligi kelib chiqadi? 

.001,0;1;1;23)( 0  bxxxf1.   

.001,0;4;2;)( 0
2  bxxxf2.  

.01,0;;;)( 0  abaxxxf3.  

.01,0;10;2;23)( 0
2  bxxxf4.  
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0xx   da )(xf  funksiyaning cheksiz katta ekanligi ma’lum. Exf )(  

tengsizlik o’rinli bo’lishi uchun x  qanday bo’lishi lozim. 

5. .10;0;32)( 3
0 


 Ex

x
xxf  6 .1000;4;

4
2)( 0 




 Ex
x
xxf    

7. .1000;0;
1

1)( 0 


 Ex
e

xf x 8. .100;2;
2

1)( 0 


 Ex
x

xf  

    

Funksiya limitining Geyne ta’rifidan foydalanib, quyidagi limitlarni toping.  

9. .
35
12lim

1 


 x
x

x
                    10. .1coslim

0 x
x

x
  

11. .1sinlim 2

0 x
x

x
            12. .1arcctglim

0 x
x

x
 

Funksiya limitining Geyne ta’rifidan foydalanib, quyidagi limitlarning mavjud 

emasligini isbotlang:  

13. .
2

1sinlim
2  xx

   14. .coslim x
x 

   15. .1coslim
0 xx

 

Quyidagi munosabatlarni ta’rif yordamida yozing va tegishli misollar keltiring. 

16 .)(lim bxf
ax




              17. .)(lim
0

bxf
ax




 

  18. .)(lim
0

bxf
ax




    19. .)(lim bxf
x




 

20. Ushbu 0)(lim,2)(lim,3)(lim 


xhxgxf
cxcxcx

 limitlar berilganda, 

quyidagi mavjud limitlarni hisoblang, agar limit mavjud bo’lmasa, nima uchun 

mavjud emasligini izohlang. 

1) )].()([lim xgxf
cx




 2) .)]([lim 2xf
cx

        3) .
)(
)(lim

xg
xf

cx
  

4) .
)(
)(lim

xg
xh

cx
    5) .

)(
)(lim

xh
xf

cx
   6) )].()([lim xhxf

cx



  

7) .
)()(

)(lim
xhxf

xg
cx 

              8) .
)()(

1lim
xgxfcx 

   

 21. Ushbu  5)(lim,0)(lim,5)(lim 


xhxgxf
cxcxcx

 limitlar berilganda, 
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quyidagi limitlarni hisoblang, agar limit mavjud bo’lmasa, nima uchun mavjud 

emasligini izohlang. 

1) )].(3)(2[lim xhxf
cx




  2) .)(lim
cx

xf
cx 

 3) .)]([lim 2xh
cx

  

4) .
)()(

3lim
xhxfcx 

                     5) .)](3[lim 3xg
cx




     

Quyidagi limitlarni hisoblang. 

 22. ).32(lim
0 t

t
t




    23. .
3
27lim

3

3 


 x
x

x
  24. .

2
)6(lim

22

2 


 x
xx

x
  

25 .
4
2lim

4 


 x
x

x
      26 .

11

/11lim
2

0

t

t
t






         27. .
11

11
lim

0

t

t
t 




  

28 xxxf 3)( 2   funksiya berilganda, quyidagi limitlarni hisoblang: 

 1) .
3

)3()(lim
3 


 x

fxf
x

  2) .
1

)1()(lim
1 


 x

fxf
x

  

 Quyida berilgan funksiyalarning bir tomonli limitlarini toping. 

29.  .01,2)( 1
1

  xxf x      30. .02,
)2(

4)( 3 


 x
x

xf   

31. .01,
1
1)(

2





 x
x

xxf       32. .00,2cos1)( 


 x
x

xxf  

33. .01
;1,32

,1,13
)( 








 x
xx

xx
xf  34.









 00,
34

29
)( 2 x

x
x

xf  

Quyidagi limitlarni hisoblang.  

35. .
20

16lim 2

2

4 


 xx
x

x
   36. .

132
347lim 2

2

1 


 xx
xx

x
   

37. .
5112

352lim 2

2

5 


 xx
xx

x
   38. .

154
3lim 2

2

0 


 xx
xx

x
   

39. .
8253
8152lim 2

2

8 


 xx
xx

x
   40. .

134
132lim 2

2

1 


 xx
xx

x
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41. .
149
28173lim 2

2

7 


 xx
xx

x
   42. .

1053
932lim 2

2

3 


 xx
xx

x
  

43. .
732

1074lim 4

2




 xx
xx

x
   44. .

752
325lim 2

34




 xx
xx

x
    

45. .
5

93lim 2

2

0 x
x

x




   46. .
3

572lim
9 x

x
x 




   

47. .
38
25lim

1 


 x
x

x
   48. .

46
31lim

10 


 x
x

x
  

49. .
82

412lim 24 


 xx
xx

x
  50. .

91
103lim

2

5 xx
xx

x 



 

51. .
555

4lim
4 


 x

x
x

   52. .
314

8lim
3

2 


 x
x

x
   

53. .
4

5cos1lim 20 x
x

x




    54. .
3

coscoslim 2

3

0 x
xx

x




   

55. .
2cos

3sin7sinlim
0 xx

xx
x




   56. .
3

2sin4sinlim
0 x

xx
x




    

57. .2coscoslim 2

22

0 x
xx

x




   58. .

2

sin1lim 2

2 





 



 x

x
x 

 

59. .2ctg3sinlim
0

xx
x

   60. .
5sin2
3arcsinlim

2

0 xx
x

x
 

61. .
5sin

8arcsinlim
0 x

x
x

    62. .2sin2tglim 20 x
xx

x




   

63. 
x

x x
x 4

10
5lim













    64. 

x

x x
x 5

32
2lim 









  

65. 
x

x x
x 3

43
4lim













.    66. .

23
43lim

5x

x x
x













    

67. 
x

x x
x 3

2
1lim 












 .    68. .

82
12lim

2x

x x
x 
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69. 
13

14
12lim













 x

x x
x

.    70. .
54
3lim

2x

x x
x













   

  Birinchi ajoyib limitga doir misollarni yeching. 

71. 
x

x
x

20sinlim
0

.  72. 
x
x

x 6sin
9sinlim

0
.  73. 20 2

4cos1lim
x

x
x




.   

74. 
bx
ax

x sin
sinlim

0
.  75. 

x
xtg

x 3
8lim

0
.  76. 

ax
ax

ax 




sinsinlim .   

77.  
ax

ax
x 




22

0

sinsinlim  .         78. 
xx
x

x 4sin
cos1lim

3

0 



  .  

Quyidagi funksiyalarning qaysi biri cheksiz kichik bo’ladi:  

79. .3,
27

96)( 3

2





 x

x
xxxf     

80.  .););
41

1)( 


 xbxaxf x   

81. .),);4)( 24  xbxaxxxf   

 Quyidagi funksiyalardan qaysi biri cheksiz katta bo’ladi?  

82. .1,
133

484)( 23

3





 x

xxx
xxxf    

83. .3,
32

1
96

1)( 223 





 x
xxxxx

xf  

84.   .),),1)( 2  xbxaxxxxf   

Quyidagi tasdiqlardan qaysilari x  da to’g’ri ekanligini ko’rsating. 

85. )(sin20 22 xOxxx    86. )sin20( 22 xxxOx   

87. )(2 xx eOxe     88. )( 2xeOe xx   

  00 x  da quyidagi tengliklarni isbotlang. 

          89. ).(4 232 xxx    90. ).(sin 5
6

5 xxx   

 91. ).(1sin x
x

x    92. .0),1(ln  x
ox  
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Mustaqil yechish uchun berilgan  misol va masalalarning 

javoblari 

1. .
3000

1
3
001,0

  2  00025,02001,4  .  3. )01,0;min( aa  4. 
1500

1
  .  

5. 















9997
2;00;

1003
2

   6.         















999
4003;44;

1001
3996

 .        7.  

















1000
1001ln;00;

1000
999ln  .8.         
















100
201;22;

100
199

 . 9.  
8
3 . 10. .0  11. .0  

19. .0 20. )5.0)4.
2
3)3.9)2.5)1  Mavjud emas, chunki mahrajning limiti nolga teng. 

.
5
1)8.

3
2)7.0)6   21. )2.25)1 Mavjud emas, chunki maxraj nolga aylanadi. .25)3  

)4 Mavjud emas, maxrajning limiti nolga aylanadi. .27)5  22. .3  23. .27  24. .0  

25. 
4
1 . 26. Mavjud emas. 27. .1  28. )2.3)1  Mavjud emas. 29.   

 )01(,0)01( ff . 30.  )00(,)00( ff . 31. 

2)01(,2)01(  ff . 32. 2)00(,2)00(  ff . 7.82. 

1)01(,4)01(  ff . 34. 3)00(,2)00(  ff  35. 
9
8 . 36. .10      37. 

3
4 .38. .0   

39. 
23
17 . 40. 5.0 .41. .5 42. 

13
8 .43. .0  44.  . 45. 

30
1 . 46. 

5
6

 . 47. 
2
3

 . 48. 
3
4 . 49. 

212
1

 . 50.14 .  51. .2  52. .18  53. 125.3 . 54. 
3
1 . 55. .10  56.

3
2

 .  57. .3  58. 
2
1 .  59. 

2
3 . 

60. .9.0 61. 
3
8 .  62. .0  63. 20e . 64. 5,.7e . 65. 4

9

e .  66. 10e . 67. 3e . 68. 5,1e .  69.  .  70. 

 . 71. .20  72. 
8
9 .  73. .4  74. 

b
a . 75. 

3
8 . 76. acos . 77.  aaa 2sinsincos  . 78. .

8
3  79. 

Ha.   80. )a Ha. )b Yo’q. 81. )a Ha. )b  Ha. 82. Ha. 83. Ha. 84. a) yo’q )b yo’q.   
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12- amaliy mashg’ulot.  

 FUNKSIYANING UZLUKSIZLIGI 

1. Ushbu 1) ,23)(  xxf   2) 3)( xxf    funksiyalar uchun uzluksizlikning 

""    ta’rifiga ko’ra, 1a  nuqta uchun quyidagi jadvalni to’ldiring. 

1) 

  2 0,5 0,01 0,001 0,0001 

       

2) 

  2 0,5 0,01 0,001 0,0001 

       

 Koshi ta’rifdan foydalanib quyidagi funksiyalarning uzluksizligini ko’rsating.  

 2.  xf = x 2.  3.  xf = х .  4.  xf = х . 

 5. .)( arctgxxf   6. 









.,
,,

)(
2

2

лгандаубсониррационалxx
лгандаубсонрационалxx

xf



 

 7.  1- chizmada f  funksiyaning grafigi berilgan. 1)  Qaysi nuqtalarda f  

funksiya uzilishga  ega?  2) Har bir uzilish nuqtasida f  funksiya chapdan uzluksizmi, 

o’ngdanmi yoki har ikala tomondan  uzulishga egami, shuni aniqlang. 3) Agar 

uzluksizga ega bo’lsa, f  funksiya qaysi quqtalarda yo’qotish mumkin bo’lgan 

uzluksizga ega, qaysi nuqtalarda birinchi tur uzilishiga. 
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1-chizma 

 

  8.  2-  chizmada f  funksiyaninggrafigi berilgan. Funksiyaning uzluksizlik 

integvallarini toping.     

  
 2-chizma. 

        Berilgan funksiya ko’rsatilgan nuqtada uzluksizmi, yo’qmi, shuni aniqlang. 

Agar uzluksiz bo’lmasa, uzulishining turini aniqlang. 

      9.    .3,13 0
2  xxxxf              10.    .2,4 0

2  xxxf   

     11.   .2
,2,

,2,4
03

2











 x

xx
xx

xf   12.   .3
,3,
,2,7

,2,9

0
3

2















 x
xx

x
xx

xf                           
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      13.    signxxxf 2   funksiyaning grafigini chizing. Agar funksiya grafigi 

uzilishga ega bo’lsa, uzilish nuqtalarda uzilishning turini aniqlang. 

        14.   .
3
92





x

xxf           15.     1 xxf .  

        16.   















.1,
,1,0

,1,1

2 xx
x

xx
xf      17.      ,

.1,1
11,

,1,1
3















x

xx
x

xf   

        18-19- misollarda  xf  funksiya 1x  nuqtadan tashqari R ning barcha 

nyqtalarida aniqlangan va uzluksiz. Agar mumkin bo’lsa,  1f  qiymatni shunday 

tanlanki,natijada  xf  funksiya butun R da uzluksiz bo’lsin. 

18.      .
1

12





x
xxf    19.     

1
1





x
xxf .        

Quyidagi funksiyalarning uzilish nuqtalarini toping, turlarini aniqlang, 1-tur 

uzilish nuqtalarida funksiyaning sakrashini hisoblang hamda grafigini chizing. 

20. 











.2,

,2,5
)(

3

2

xx
xx

xf    21. 















.2,1

,2,10
,2,5

)(
3

2

xx
x
xx

xf  

22. 2)()( signxxf  .    23. 2)(
x

xx
xf


 .   

 Quyidagi funksiyalarning uzilish nuqtalarini toping, ularning turlarini aniqlang 

va grafiklarini chizing. 

    24.  xf =
3
3





х
х .   25. .

1
1)( 3x

xxf



   

    26.  xf = 32

1
хх

х


 .  27. .
65

4)( 2

2





xx

xxf   

 28.  xf =







. 0 х1,-х
  , 0 х,22х   29. .

ln
1)(

x
xf   

Ko’rsatilgan nuqtalarda berilgan funksiyalarni uzluksizlikka tekshiring:  

30.  xf = 6 х,5 х;12 21
5

1

х . 31. .2,1,
1
)1()( 21

2





 xx
x
xxf  
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32.  xf = 2 х,1 х;36 21
1

1

х .   33. .3,3,
9
3)( 212 



 xx
x
xxf  

34.  xf = 4 х,3 х;
3
4

21 



х
х .        35. .2,2,

2
4)( 21

2





 xx
x
xxf  

Quyidagi funksiyalarning uzluksizlikka tekshiring va grafigini chizing:   

36. ,)1( 2lim n

n
xy 


 1x .     37 ,lim nn

nn

n xx
xxy 



 


  .0x    

Quyidagi funksiyalar a  va b  ning qanday qiymatlarida uzluksiz bo’ladi?  

39.  xf =













. 1 ,4
, 1х0 ,

,  0х ,)2(
2

3

хх
bах

х
     40.  xf =








. 0х ,
, 0х ,12

х
ах   

41.  xf =




















         1. ,
         -1,х ,

, 1х ,
1
)1(

2

2

хb
а

х
х

  42.   xf  











.0,

,0,12

xa

x
x

x

 

Quyidagi funksiyalarning berilgan kesmada chegaralanganligini ko’rsating: 

43.   ].10;0[,6cossin 2  xxxxxf  

44.   ].4;1[,2
2

1 2sin
2




 xx
x

xarctgxf x  

45.       ].3;0[,4ln2 2  xxxxxf  46.  xf = ].4;4[,
4
1

2

2



 x

х
х  

 Quyidagi funksiyalarning berilgan kesmada eng katta va eng kichik qiymatlari 

mavjud bo’ladimi? 

47.   ].2;1[,3sin  xxxf x     48.   ].2;1[,22  xxxf  

 Quyidagi tenglamalarning ko’rsatilgan kesmada yechimga ega ekanligini 

ko’rsating: 

 49.  .0;1,0123  xxx   50.  .2;5,0,0253  xxxx  

 51. .
2

;0,01sin5sin 3






xxx  52.  .;0,01sin  xxx  

 53.  .32,0,12  xx    54.  .5;2,42  xxx  
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  Quyidagi funksiyalarga teskari bo’lgan funksiyalar mavjudmi? 

55. .,63 Rxxy       56. .,3 1 Rxy x    57. ]2;(,)2( 2  xxy .        

58. ,2cos xy    x 



 0 ;

2
 .  59. ,tgxy  x 





4
 ;0  .  

60. 





2
3;

2
,sin xxy .  61.    .;2,2ln  xxy   

   

 Mustaqil yechish uchun berilgan misol va masalalarning javoblari 

1. )1  

  2 0,5 0,01 0,001 0,0001 

  
3
2  

6
1  

300
1  

3000
1  

30000
1

 

  )2   

  2 0,5 0,01 0,001 0,0001 

  
7
2  

14
1  

700
1  

7000
1  

70000
1  

 7. 1) 74,0,4  xxxx  uzilish;      2)    4x  ikki tomnlama 

uzilish, 0x  da o’ngdan uzluksiz, 4x da har ikki tomondan uzilish, 7x  har ikki 

tomondan uzilish;        3)   4x  yo’qotilishi mumkin bo’lgan uzilish, 0x  birinchi  

tur tuzilish. 8.     ]8;6(,6;3],3;3(,3;6   . 9. Uzluksiz. 10.  Uzluksiz. 11. Uzluksiz. 

12.  Yo’qotilishi mumkin bo’lgan uzulish. 14.  3x  da yo’qotilishi mumkin bo’lgan 

uzilish. 15.   Uzluksiz.  16.  Birinchi tur uzulish. 17. Uzluksiz.  

18.   .21 f  19. Mumkin emas. 20. 2x birinchi tur uzilish,   12 f .    21. 

2x birinchi tur uzilish,   12 f . 22. 0x  yo’qotilishi mumkin bo’lgan nuqta. 23. 

0x ikkinchi tur uzilish. 24. 3x   birinchi tur uzilish nuqtasi. 25. 1x  da 

yo’qotilishi mumkin bo’lgan uzilish. 26. 0x ikkinchi tur uzilish, 1x birinchi tur 

uzilish. 27. 2x  da yo’qotilishi mumkin bo’lgan uzilish, 3x ikkinchi tur uzilish. 

28. 0x birinchi tur uzilish. 29. 0x  da yo’qotilishi mumkin bo’lgan nuqta, 

1x ikkinchi tur uzilish. 30. 5 х1   ikkinchi tur uzilish , 6х 2   nuqtada uzluksiz. 31. 
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11 x  yo’qotilishi mumkin bo’lgan nuqta, 22 x  nuqtada uzluksiz. 32. 1 х1   

ikkinchi tur uzilish , 2 х2   nuqtada uzluksiz. 33. 31 x  yo’qotilishi mumkin 

bo’lgan nuqta, 32 x  ikkinchi tur uzilish. 34. 3 х1   ikkinchi tur uzilish , 4 х2   

nuqtada uzluksiz. 35. 21 x  yo’qotilishi 

mumkin bo’lgan nuqta,  22 x  nuqtada 

uzluksiz.  

36. 1,1  xx  yo’qotilishi mumkin 

bo’lgan uzilish nuktalari. Bu funksiyaning 

grafigi 1-chizmada tasvirlangan 

37. 1,1  xx  da birinchi tur uzilish, 

0x  da esa, yo’qotilishi mumkin bo’lgan uzilish. Bu funksiyaning grafigi 2-

chizmada tasvirlangan 

 

 

 

 

 

 

 

 

 

39. .8,12  ba   40. Shunday a  son mavjud emas. 41. Shunday a   va  b  sonlar 

mavjud emas.  47. Mavjud. 48. Mavjud. 55. Mavjud. 56. Mavjud . 57. Mavjud. 58.  

Mavjud. 59.  Mavjud emas. 60. Mavjud emas. 

 

 

 

 

 

 1 

 y 

-1  1   0 x 

1-чизма. 

-1 0 1  х 

-1 

1 

у 

2-чизма. 
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13- amaliy mashg’ulot.  

 

FUNKSIYANING HOSILASI VA DIFFERENSIALI 

 

 1. Hosila ta’rifidan foydalanib,  quyidagi funksiyalarning  )(/ xf  hosilalarini 

toping. 

 .2)()1 3 xxxf    )2 .cos2)( xxf x  .5cos)()3 xxf   

 .2tg)()4 xxxf   .)()5 3 xxf    .)14ln()()6  xxf  

 2. Hosila ta’rifidan foydalanib,  quyidagi funksiyalarning  )( 0
/ xf  hosilalarini 

toping: 

   .4),3()4()()1 /3 fxxxf        .2,
sin

ln)2()()2 /
3

f
x

xxxf 
      

.
4

,2ctg)()3 / 






fxxxf         .4,4)()4 /5 fxxf    

 3. Hosila ta’rifidan foydalanib, quyidagi funksiyalarning hosilalari 

mavjudligini tekshiring. 

   .1,ln)()1 0  xxxf   .2,1,)2()1()()2 00  xxxxxf  

 .,sin)()3 0  xxxf          .cos)()4 xxf   xxxf 222 sin)()5   .  

 .0
0,
,0,

)()6 04

2











 x

xх
xx

xf











.0,0

,0,1cos
)()7

x

x
x

x
xf  

Hosilalar jadvali va sodda qoidalar yordamida quyidagi funksiyalarning 

hosilalarini toping. 

Darajali funksiyalar 

 4. .363 2  xxy       5. xy 2 - .31
3 x

     6. .
1
1

3

3

x
xy




   

 7.  3021 xy  .           8. .647
8

2 





 

x
xy     9. .31 4

3
3 






 

t
ty  

10. .1 2xy     11. 
x

xy




1

1 .        12. 
 

.
1 2

3

t
ty
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Trigonometrik funksiyalar 

13.  .sin2cos2sin2 xxxxxy           14. .sinsin 23 xxy      

15.  .cos 4 xy         16. .tg
x
xy                   17. xxy 3cos

3
1cos  .  

  Logarifmik funksiyalar. 

18.  .log 4
3 xxy         19. .ln xxy                  20. y = .ln x        

21.  .21ln 2xy             22.   .4log 2
2 xxy              23.   .sinln5 xy   

Ko’rsatkichli funksiyalar. 

 24. xy 3 .         25.  .2 2sin xy                  26. .5 4cos xy   

27. x

xy
4

2

 .      28. .cos xey x               29. .524 xxy             

Giperbolik funksiyalar. 

 30. xy 2sh .                  31.  .chln xy            32. .chshy 22 xx     

33. .thy 3 x    34. .sh2 xxy          35. .
th1
th1y

x
x




  

Teskari trigonometrik funksiyalar. 

 36. .arcsin xxy              37.   .arccos 2xy    38. .arctgy xx      

 39. .3arcsin
x

y                 40.  .
arctg

2

x
xy         41.  .arcos

x
xy   

 Quyidagi funksiyalarning hosilalarini toping. 

 42.  
x

xxy 1ln   .    43.  



 

8
1ln

2
1)(ln

4
2

4

xxxy   

 44. 
x

xxy

 3sin2

cosctg  .    45.    223 23 23

 xxey x . 

 46.   xxy 2tg21tg2ln
2

1
 . 47.  




















xa

a
xa
xa

a
y

22

ln
2
1   48.  







 

24
tgln

2
1

cos2
sin

2

x
x

xy  . 49.  .)sin1ln(ctg
2

tgln xxxxy    

 

  50. Quyidagi funksiyalarning ko’rsatilgan nuqtalardagi o’ng va chap 
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hosilalarini toping. 

  ,3)()1  xxf      ),03( f    .)03( f  

  .3,2,65)()2 2  xxxxxfy .1,22)()3  xxf x  

51. Quyidagi funksiyalarning 0x  nuqtadagi o’ng va chap hosilalarini toping: 























.0,1

,0,1
)()2

;0,ln

,0,
)()1

3 4

/1

3 4 xx

xe
xf

xxx

xx
xf

x

 

52. Funksiyalarning uzilish nuqtalaridagi o’ng va chap hosilalarini toping. 















;0,0

,0,
1

1
)()2;)()1 /1

32

x

x
exf

x
xxxf x  

signx)1()()4;
1
1tgarc)()3 2xxf

x
xxf 




 . 

 53. )()( 0 xxxxf  funksiya uchun )( 0
' xf  va )( 0

' xf  larni toping, bunda 

)(x -berilgan 0x  nuqtada uzluksiz funksiya. 

 54. xxy ln
2
1 2   funksiya grafigiga abssissasi 20 x  bo’lgan nuqtada 

o’tkazilgan urinmaning burchak koeffisiyentini toping. 

 55. 232  xxy  parabolaga abssissasi 20 x  bo’lgan nuqtada o’tkazilgan 

urinmaning burchak koeffisiyentini toping. 

 56.
3

sin4 xy   funksiya grafigining )4,
2

3( M  nuqtasidan o’tkazilgan urinma 

tenglamasini yozing. 

 57. 1xy 2   egri chiziqqa o’tkazilgan urinma 32  xy  to’g’ri chiziqqa 

parallel. Urinish nuqtasining ordinatasini toping. 

58. 122  xxy  egri chiziqdagi qanday nuqtada unga o’tkazilgan urinma 

 14  xy  to’g’ri chiziqqa parallel bo’ladi? 

59. 
x

xy



1

 funksiya grafigiga abssissasi 30 x  bo’lgan nuqtadan o’tkazilgan 

urinmaning O x  o’qi bilan tashkil etgan burchagi    bo’lsa, 2tg  ni toping. 
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60.  
2
2





x
xy  funksiya grafigiga qanday nuqtalarda o’tkazilgan urinma, O x  

o’qining musbat yo’nalishi bilan 0135  li burchak tashkil etadi? 

61. 3 xy   funksiyaning grafigi qanday nuqtada abssissa o’qiga 030  li burchak 

ostida joylashgan bo’ladi? 

62. 123  xxy  funksiya grafigiga qanday nuqtada o’tkazilgan urinma, 0 yx  

to’g’ri chiziqqa perpendikulyar bo’ladi? 

63. 4xy   va xy 4  funksiyalarning grafiklari qaysi nuqtalarda, qanday 

burchak ostida kesishishlarini aniqlang. 

64.   ln  xy   chiziq Ox  o’qni qanday burchak ostida kesadi? 

65.    sin xy   chiziq sinusoida Ox  o’qni qanday burchak ostida kesadi? 

66. a  ning qanday qiymatida xay   chiziq Oy  o’qni 045  li burchak ostida 

kesadi. 

67.Ushbu 

22
3

)3;
1

)2;3sin)1
x

xy
x

xyxy





  

funksiyalar Oy  o’qni qanday burchak ostida kesadi? 

68. tbytax sin,cos   ellipsga o’tkazilgan urinmaning Ox  o’q bilan tashkil 

qilgan burchagini toping. 

69.  1;2   nuqtada   t-t,  yt-tx 4443 22   chiziqqa o’tkazilgan urinmani 

toping. 

70.  111292 223  tt,  yt-t-tx chiziqqa qanday nuqtada o’tkazilgan urinma Oy  

o’qqa parallel bo’lali. 

71. 32 32  tt  ,   y t - t x   chiziqqa: 2 = t3)  1;= t2)  -1;=t1)  nuqtalarda 

o’tkazilgan urinma to’g’ri chiziqlar tenglamasini yozing. 

72. Quyidagi funksiyalarning grafiklari qaysi nuqtalarda qanday burchak ostida 

kesishishlarini aniqlang: 

.x  (x)  ,     f x-x (x) f 52
3

1 1)  
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.10)(,824)(.1)(,)(

.46)(,44)(.
2

)(,ln)(

.)(,1)(..cos2)(,sin2)(

3
2

2
122

3
1

2
2

2
1

2

21

2121







xxxfxxxf
x

xfxxf

xxxfxxxf
e

xxfxxf

xxf
x

xfxxfxxf

7)6)

5)4)

3)2)

 

73. Qanday nuqtalarda quyidagi  xyy   funksiyalar grafigiga o’tkazilgan 

urinmalar berilgan to’g’ri chiziqlarga parallel bo’ladi? 

.yx,xxy 035372  1)  .,3cos
3
33sin

3
1 xyxxy 2)  

.2,533 xyxxy 3)  xyxy  ),14ln(4) .  .52,2  xyxy5)   

  .03)6 2  xexy x   .0,)3(5)7 3  xxxy  

74. Qanday nuqtalarda quyidagi   xyy   unksiyalar grafigiga o’tkazilgan 

urinmalar berilgan to’g’ri chiziqlarga perpendikulyar bo’ladi? 

1) 012ln     x y    x ,       y  .    2) y = x3 - 3x + 5 ,   y = - x/9.       

0234,2 3  yxxy3) .   .010,sin  xxy4)  

5) y= tgx,   x+ y=0 .   6) y = x2 ,  y =2 x+5  

75.  xfy   funksiya grafigiga berilgan nuqtada o’tkazilgan urinma tenglamasini 

yozing: 

.0,2arctg)1  xxy .1,)2  xey x    

.6,21)3 3  xxxy .1,5)4 2  xxy  

.
2

,
sin
cosctg4)5 2


 x

x
xxy  .0,3,062)6 22  xyyxyx     

.,2,)cos1(,)sin()7 0 Znntttayttax  
.1,1,,)8 0   tttetyetx tt  

76. ts 3sin2  qonuniyat bo’yicha to’g’ri chiziqli harakat qilayotgan nuqtaning 

9


t  paytdagi tezligini toping. 

77. ts 2sin  qonuniyat bo’yicha to’g’ri chiziqli harakat qilayotgan nuqtaning 

6


t  paytdagi tezligini toping. 

78. ttes t 5cos   qonuniyat bo’yicha harakatlanayotgan moddiy  nuqtaning 
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0t  dagi tezligini toping. 

79. Ikki moddiy nuqta, mos ravishda, 165,2 2
1  tts  va 325,0 2

2  tts  

qonuniyatlar bo’yicha harakatlanmoqda. Qaysi vaqtda birinchi nuqtaning tezligi 

ikkinchisinikidan 3 marta katta bo’ladi? 

80. Moddiy nuqta tts
16
1ln   qonuniyat bo’yicha to’g’ri chiziqli harakat 

qilmoqda. Harakat boshlangandan qancha vaqt o’tgach, nuqtaning tezligi cм /
8
1  

bo’ladi? 

81.   Massasi 5,1m  bo’lgan jism 1)( 2  ttts  qonuniyat bo’yicha to’g’ri 

chiziqli harakat qilmoqda. Jismning harakati boshlangandan 5 sekund vaqt o’tgandagi 

kinetik energiyasini toping (m massa kilogrammlarda, s yo’l – metrlarda berilgan). 

82. Absissalar o’qi bo’ylab ikkita nuqta, mos ravishda, tx 5100   va 
2

2tx   

qonuniyatlar bo’yicha harakat qilmoqda. Bu nuqtalar uchrashish paytida (momentida) 

bir-biridan qanday tezlikda uzoqlashadi? (x metrlar bilan o’lchanadi, t – sekundlar 

bilan). 

83. G’ildirak shunday aylanadiki, uning burilish burchagi vaqtning kvadratiga 

proporsionaldir. Birinchi aylanish 8 sekund vaqt davomida amalga oshirildi. Harakat 

boshlangandan 64 sekund vaqt o’tgandagi burchak tezligini toping. 

84. Ko’rsatilgan nuqtalarda quyidagi funksiyalarga teskari bo’lgan 

funksiyalarning hosilalarini toping: 

 .
4
3,10,2)2.

2
1,

2
cos2)1 42  yxxxyyxxy     

 85. Parametrik shaklda berilgan quiydagi  xyy   funksiyalarning /
xy   

hosilalarini toping: 

 .,,)1 3   ttyex t   .0,sin,cos)2  ttbytax  

   .arctgty,1lnx 2 tt 3)        .cos1,sin)4 tayttax    

 .
cos1

cos,
cos1

sin)5
tb

tcy
tb

tax





     .sin,cos)6 33 taytax   
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 .sh,ch)7 tbytax             .
1

1arccos,
1

arcsin)8
22 t

y
t

tx





  

 86. Oshkormas shaklda berilgan quiydagi  xyy   funksiyalarning /
xy   

hosilalarini toping: 

 .)1 ayxyx              .0cossin)2   xeye yx             .0,2)3 2  ypxy    

 .0,3
2

3
2

3
2

)4  yayx .0,1)5 2

2

2

2

 y
b
y

a
x       .1,0,)6  yxexye y   

 Quyidagi funksiyalarning differensialini toping. 

87. .ln 2xxy   88.  .3 xxey    89. .3cos y 2  x  

90. .24tg
x

xy    91. .5sinlog3 xxy   

92. Quyidagi funksiyalarning differensialini toping. 

.
2

lnln)1 







xy  .
log

1cos)2
2 x

y   .)3 1
1

x
x

ey 


  .)4
2xxy   

.0,1
0,lntgarc)5 ex

e
x

x
xy 

 .2,1,2)6 00

2




 xx
x

xxy x .xxy 32 arctgarcsin)7   

 93. Funksiyaning orttirmasini uning differensiali bilan almashtirib, quyidagi 

 xfy   funksiyalarning ko’rsatilgan nuqtadagi taqribiy qiymatlarini toping: 

 .1324,125);65),)1 3  xbxaxy .8,15);90),)2 4  xbxaxy  

 .5044  tg  3) /0 xx,y    .15,0,
2
2)4 



 x
x
xy  

94. Funksiyaning orttirmasini uning differensiali bilan almashtirib,  quyidagi 

ifodalarning taqribiy qiymatlarini toping: 

 .11lg)4.151cos)3.29sin)2.02,1)1 003  

96. Quyidagi  xfy   funksiyalarni berilgan nuqtalarda 

differensiallanuvchilikka tekshiring. 

 .0,)1 0
3  xxy .

2
1,1)2 0  xxy .,2543)3 0

23 Rxxxxy      
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 .0,1cos)4 0  x
x

xy   .0
,0,0

,0,1sin
)5 0

2 









 x

x

x
x

x
y     

Mustaqil yechish uchun berilgan misol va masalalarning 

javoblari 

1.   .
3

1)5.2
cos

1)4.5sin5)3.sincos2ln2)2.23)1
3 22

2

xx
xxxxx x   

.
14

4)6
x

2. .0)1   .0)2    .0)3   .)4     3. )1 Mavjud emas. )2  Mavjud 

emas. )3  Mavjud emas. )4  


 kkx ,
2

12   nuqtada hosilaga ega emas. )5 .  

Hamma joyda hosilaga ega. .0)0()6 ' f )7  Mavjud emas. 4.  16 x       5. 

.31
4xx

      6. 
 

.
1

6
23

2

x
x


   7.   .2160 29x           8. .2764716 2
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.0)4   .
2
1)5 dx   .

8
1)6 dx   96. 1)  Differensiallanuvchi; 2)  Differensiallanuvchi; 3)  

Differensiallanuvchi;  4)Differensiallanuvchi  emas; 5) Differensiallanuvchi  emas. 

 
 

14- amaliy mashg’ulot.  

 

FUNKSIYANING YUQORI TARTIBLI HOSILASI   VA 

DIFFERENSIALI 

 

Quyidagi misollarning ko’rsatilgan tartibdagi hosilalarini toping. 

1. ?,)3()12( )7(32  yxxxy   2. ?,
1

1 ''
3 


 y

x
y    

  3. ?,1101 ''
98  y

x
xy    4. ?,cos ''2  yxy  

 5. ?,arctg)1( ''2  yxxy   6. ?),1arctg( ''2  yxxy   

 7. ?,arcsin1 ''2  yxxy   8. ?),1ln( ''2  yxxy  

 9. ?, '''5 3  yxy     10. ?,ln '''5  yxxy    

 Quyidagi funksiyalarning berilgan nuqtalardagi ko’rsatilgan tartibdagi 

hosilalarini toping. 

 11. ?)1(,44 )(36  IVyxxy   12. ?)5(,
)1(

(//)
4

5




 y
x

xy   

 13. ?)0(,
1

arcsin (//)

2



 y

x
xy   14. ?)1(,arctg (//)  yxy    

 15. ?)4(, (//)  yey x    16. ?)(,
1

1 )100( 



 xy
x

xy    

 Quyidagi funksiyalarning ko’rsatilgan tenglamalarni qanoatlantirishini 

isbotlang. 

 17. ;022,sin ///  yyyxey x   

18. ;022,sin ///   yyyxey x  
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 19. 0,sincos //
21  yyxcxcy  ( 1c  va 2c  - ixtiyoriy o’zgarmas sonlar); 

 20. 0, //
21  yyshxcchxcy  ( 1c  va 2c  - ixtiyoriy o’zgarmas sonlar); 

Quyidagi parametrik shaklda berilgan )(xyy   funksiyalarning ko’rsatilgan 

tartibdagi hosilalarini toping: 

 21. ?;, //32  yyxbtyatx    

 22. ?;13,13 //33  xxyttyttx   

 23. ?;sin,cos //  xx
tt yteytex    

 24. ?;sin),
2

ln(cos ///  xxxytaytctgtax    

 Quyidagi parametrik shaklda berilgan )(xyy   funksiyalarning berilgan 

nuqtada ko’rsatilgan tartibdagi hosilalarini toping: 

 25. ?));
2
1ln();

2
3(ln();2cos1ln(),sin1ln( //  xxyyx    

 26. ?);1;0(;sinshcosch,cosshsinch //  xxyttttyttttx  

 Parametrik shaklda berilgan )(xyy   funksiyalarning berilgan tenglamalarni 

qanoatlantirishini isbotlang:  

 27. ).(2)(;cos,sin /2// yxyytyteytex tt   

 28. .0)1(;sin,sin 2
2

2
2  yk

dx
dyx

dx
ydxktytx  

 29. 
22

,02)1(;,sin ///222 
 tyxyyxBeAeytx tt , A  va B  - 

ixtiyoriy o’zgarmas sonlar; 

 Quyidagi oshkormas shaklda berilgan )(xyy   funksiyalarning x  bo’yicha 

ko’rsatilgan tartibdagi hosilalarini toping: 

 30. ?,2 //2  xxypxy   31. ?, // 
xx

yx yyxe     

 32. ?,0arctg //  xxyxyy  33. ?, //  xx
yx yxyee     

 34. ,0625 22  yxyxyx  )1;1(  nuqtadagi ?// xxy    

 Quyidagi funksiyalarning 0x  nuqtada nechanchi tartibli hosilalarga ega 

ekanligini aniqlang va mavjud hosilalarning bu nuqtadagi qiymatini hisoblang: 
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 35. 








lganda.bo'0,)1ln(

lganda,bo'0,cos1
xxx

xx
y  

36. 








lganda.bo'0,sin

lganda,bo'0,
xxx

xxshx
y  

 37.








lganda.bo'0,sin

lganda,bo'0,
xxchx

xshx
y  

      

 x  ni erkli o’zgaruvchi deb, quyidagi  )(xyy   funksiyalarning  ko’rsatilgan 

tartibdagi differensiallarini toping: 

 38. ?,)1()1( 223  ydxxy  39. ?,)32( 2223   ydexxxy x   

 40. ?,sin 42  ydxy      41. ?,2cos 12  ydxxy     

 42. ?;arctg 2 





 ydtgx

a
by  43. ?;cos 8  ydxchxy     

 Agar 22 ,,, dvdvuddu  lar mavjud bo’lsa, quyidagi )(xyy   funksiyalar uchun 

yd 2  ni toping. 

 44. ?; 222  ydvuy   45. ?; 2  yduy v   

 46. ?;2 2 


 yd
u

vuy   47. ?;ln 2  ydvuy     

 Quyidagi )(xyy   funksiyalarning berilgan nuqtadagi ko’rsatilgan tartibdagi 

differensiallarini toping: 

 48. ?; 1
22

 x
x ydxey      49. ?;cos

4

32 

x

ydxy     

 50. ?;)5( 3
23 2  xydxxy  51. ?;1

0 
 x

n yd
bax

y     

 

Mustaqil yechish uchun berilgan misol va masalalarning javoblari 

 1. 0 . 2. .
)1(

)12(6
33

3




x
xx  3. ./9702 100x  4. .2cos2 x  5.  .2

1
2

2 arctgx
x
x
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  30. ./ 32 yp 31. .)1/()(4 3 yxyx

  32. .)1(2
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2
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  33. .)1/()1)(( 3yyxyx eeee    34. .
256
111  35. 

)0(,0)0( ''' yy   mavjud emas. 36. )0(,0)0(,1)0(,0)0(,0)0( )()('''''' VIV yyyyy   

mavjud emas. 37. )0(,0)0(,1)0( '''''' yyy   mavjud emas. 38. 

.)125)(1(4 22 dxxxx   39. .)6322(2 2223 dxexxx x  40. .2cos8 4xdx  41. 

.)2cos2sin6(4096 12dxxxx   

42. .
)sincos(

2sin)( 2
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dx
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xbaab
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2/322

22222
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udvvduvvduudvu
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u
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46.  .221 2222
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u
  47. .2ln 2

2
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uvd
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1
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15- amaliy mashg’ulot.  

FUNKSIYANI HOSILA YORDAMIDA TEKSHIRISH 

 

Quyidagi  funksiyalarni monotonlikka tekshiring. 

1. y = 23 xx  .  2. y  0
100




 x
x

x . 3. xxy sin . 

4. 22 ln xxy  .  5. xexy  2 .   6. .
1
1

2

2

xx
xx

y



   

 7. Quyidagi funksiyalarning o’suvchi va kamayuvchi bo’lish oraliqlarini 

toping: 

1) .
cos1

cossin
x

xxy



    2)    45 122  xxy  .  

3)   3 22 xaaxy  .     4) 
x

xy
21

2


 .  

5) xexy  .     6)  20sin2  xxxy . 

 8. Ushbu 1)   xxaxyxxaxay cos4sin3)2;21
3

1 23
2




  

funksiyalar a  ning qanday qiymatlarida o’suvchi bo’ladi.  

Quyidagi funksiyalarni ekstremumga tekshiring. 

9. .2 2xxy     10.   3.1 xy  

11. .79
4
3 234  xxxy  12. .

24 xexy   

13. .2cossin2 xxy    14.
1
443

2

2






xx
xx

y .  

15. .2sin
2
1sin xxy     16. .4

2
3ln)2( 22 xxxxxy   
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Quyidagi funksiyalarning ko’rsatilgan oraliqlarda eng katta va eng 

kichik qiymatlarini toping. 

17. ].5,2;2[,11232 253  xxxxy    18. ].4;0[,  xxxy  

19. ].4;1[,13 23  xxxy                 20. .3,
3

1,ln
2
1arctg 








 xxxy  

21. .
2
3;0,2sinsin2 



 xxxy   22. ].;1[,2ln2 exxy   

23.   
6
1

3
1 3 xxy  funksiyaning ]1;1[x kesmadagi eng katta va eng kichik 

qiymatlari yig’indisini hisoblang. 

 

Quyidagi funksiyalar grafigining qavariqlik va botiqlik oraliqlarini toping. 

 24. .122418 234  xxxxy   25. .3/5xxy   

 26. .sin xxy       27. 12 5  xy  

 28. 143 34  xxy .    29 .0,1,  xxy   

Quyidagi funksiyalar grafigining egilish nuqtalarini toping. 

30. .236 432 xxxxy      31. .
2

1
4

2 xxy   

32. .12683 234  xxxy       33.  .
1
1

2 



x
xy  

34. a  parametrning qanday qiymatlarida   xeaxxf  3  funksiya egilish nuqtasiga 

ega bo’ladi.  

Quyidagi funksiyalarni to’liq tekshiring va ularning grafigini chizing. 

35. .
)1( 3

4

x
x

y


    36. .43 23 2  xxy    37. ).2ln(2  xxy   
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38. .43 xexy    39. .4)12(
3
1 3 xxy   40. .

12

1
2

22






x

xx
y  

 41. .1 2xxy    42. .)2( 22 xexy      

 

Mustaqil yechish uchun berilgan  misol va masalalarning javoblari 

 





 

2
1;.1  da funksiya o’suvchi, 






 ;

2
1  da esa  funksiya kamayuvchi. 

2.  100;0  da funksiya o’suvchi,  ;100  da esa, funksiya kamayuvchi.  3. R  da 

funksiya o’suvchi.     0;11;.4   da funksiya kamayuvchi,     1;0;1  

da esa, funksiya o’suvchi. 5.     ;20;  da  funksiya kamayuvchi,  2;0  da 

funksiya o’suvchi. 6. );1()1;(   da funksiya o’suvchi,  )1;1(  da esa, funksiya 

kamayuvchi. 7. 1) Zkkk 





  ,2

2
;2

2
  da funksiya 

o’suvchi, Zkkk 





  ,2

2
3;2

2





  da esa funksiya kamayuvchi.   2) 







 

2
1;  da o’suvchi; 








18
11,

2
1  da kamayuvchi, 






 ;
18
11   da o’suvchi. 3) 







 

3
2; da o’suvchi; 






 aa,

3
2  da kamayuvchi,  ;a   da o’suvchi.  4)  1; da 

kamayuvchi;  1,1  da o’suvchi;  ;1  da kamayuvchi. 5)  0;  da o’suvchi;  ,0  

da kamayuvchi.   6) 





 

3
;  kamayuvchi; 








3
5,

3
  da o’suvchi ;   






  2,

3
5 da 

kamayuvchi.  8. 5)2;1,3)1  aaa .9. .
4
12

2
1

max 





y  10. 

Ekstremumga ega emas. 11.       .70,5,403,92 maxminmin  yyy 12. 

    00,42 min
2

max   yey . 

13. ,1
2

,
2
3

6
5,

2
3

6 minmaxmax 



















  yyy   .3

2
3,1

2 minmax 












  yy  
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14. .
3
2)2(,4)0( maxmax  yy  15. ,,

4
33

3
2min Zkky 






 


  

.,
4

33
3

2max Zkky 





 


  16. 

2
)4()(,

2
12)1( minmax

eeeуу 
 .    

17.     .192,81  kichikengkattaeng yy  

18.     .00,64  kichikengkattaeng yy 19.       .312,174  kichikengkichikengkattaeng yyy   

20. ,3ln25,0
63

1








 
kattaengу .3ln25,0

6
)3( 


kichikengу 21.

.2
2

3,
2

33
3














 

kichikengkattaeng уу 22. ).2ln1(2)2(,1)1(  kichikengkattaeng уу  16.37.Eng 

kattasi yo’q,    10 kichikengу .23. 0 . 24.   





  ;

2
32; da  qavariq; 








2
3;2 da 

botiq. 25.  0; da botiq;  ;0  da qavariq. 26.    12,2 kk , Zk  da botiq; 

     22,12  kk , Zk  da qavariq. 27.     ;10;  da botiq;  1;0  da 

qavariq. 28.   





  ;

3
20;   da qavariq; 








3
2;0  da botiq. 29. Qavariq. 30. 

 294;3  .  31. 
















18
23;

3
1,

18
23;

3
1 .  32.  13;1,

27
1112;

3
1







  .   33. 








 
4

13;32 ,  1;1,
4

13;32 






  .    34.  





  ;0,

6
; aea . 35. 

Funksiyaning aniqlanish sohasi: ).;1()1;(  --1x   vertikal asimptota, 

3 xy  og’ma asimptota.     .
27

2564,00 maxmin  yy  





 

125
3296;6  va 









27
16;2 nuqtalar egilish nuqtalari (1-chizma).  36. R  da aniqlangan, juft funksiya. 

Grafik Oy  o’qiga nisbatan simmetrik, 0y  - gorizontal asimptota. 

.22)2(,4)0( 3
max

3
min  yy     33 4;2,4;2  - egilish nuqtalari (2-chizma). 37. 

Funksiya );2(   oraliqda aniqlangan. -2x   vertikal asimptota. 

 )075,0;37,0(.12,0)73,0(,0)0( maxmin yy egilish nuqtasi (3-chizma).38. Funksiya R  



 87 

da aniqlangan, x  da 0y - gorizontal asimptota.
3

max 4
3

4
3
















e
y . Egilish 

nuqtalari:   ,
4

33;
4

33,0;0 33

3





















  e  .
4

33;
4

33 33

3





















  e (4-chizma). 39. 

Funksiya 0x da aniqlangan, ordinata o’qi bilan esa 







3
1;0  nuqtada kesishadi; 

funksiya qa’tiy o’suvchi;      









 8;
2

15 - egilish nuqtasi (5-chizma).  40. Funksiya 

1x da aniqlangan; ordinata o’qiga nisbatan simmetrik; ordinata o’qi bilan kesishish 

nuqtalari:    0;1,0;1  ; x  da 
2
xy   va  x da 

2
xy   asimptotalari;  1;   

da kamayuvchi );1(  da o’suvchi (6-chizma). 41. Funksiya 1x da aniqlangan; 

ordinata o’qiga nisbatan simmetrik; o’qlar bilan kesishish nuqtalari: )0;1(),0;0();0;1( ; 

 
2
1

2
2,00 maxmin 







 yy  (7-chizma). 42. Funksiya R  da aniqlangan, koordinata 

o’qlari bilan kesishish nuqtalari:      ;2;0,0;2,0;2  x  da 0y  asimptota;   

  ,4,71min y   ;04,02max y   funksiyaning egilish nuqtalarining abssissalari: 

,6,02/101 x  .6,22/101 x  (8-chizma).  

 

35.                                                                  36. 

                                                             
1- chizma.                 2- chizma.              

                          

y 

x 

y 

x 
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                           37.                                               38. 

         
 3- chizma .                              4- chizma. 

 

 39.                                                           40. 

 

                 
            5- chizma.      6- chizma. 

  

 

 

 

 

 

 

x 

y 

x 

y 

x 

y 

x 
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41.                                                       42. 

                
                 7- chizma.                                                8- chizma. 

 

 

16- amaliy mashg’ulot.  

 

LOPITAL QOIDALARI.  TEYLOR FORMULASI 

 

 Lopital qoidalaridan foydalanib, quyidagi  funksiyalarning limitini hisoblang 

1. 
734
853lim 2

2

1 


 xx
xx

x
.               2. 

8103
)15ln(lim 2

2

4 


 xx
x

x
.      3. 

)1ln(
lim

2

0 x
ee axax

x 
 


. 

4. .
2

121lim
3

1 xx
x

x 



              5. .

sinln
2sinlnlim

0 x
x

x
             6. .

sinln
lnlim

0 x
x

x
 

7. .
arctg

1lim 2

/1

0

2




 x
e x

x
               8. .

5cosln
2coslnlim

0 x
x

x
             9. .

ln
lim

ln

1 x
xa x

x




 

10. .
sin

tglim
1 xx

xx
x 




                  11. .1ctglim 20 x
xx

x




          12. .
shsh
sinsinlim

0 bxax
bxax

x 



 

13. .
sin124sin3
tg124tg3lim

0 xx
xx

x 



        14. .0,

1
1lim

1










x
x

x
       15. .lim

3

xx e
x


 

16.  Quyidagi limitlarni Lopital qoidasi bo’yicha hisoblash mumkin emasligini 

ko’rsating va ularning limitini hisoblang:  
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     1).  
0

lim
x

  ;
sin

/1sin
2

3

x
xx                              2). 

xx
xx

x cos
coslim





 . 

17.    xx exx
xx

sin2sin2
2sin22lim





 limitni hisoblashga Lopital qoidasini qo’llash 

mumkinmi, agar limit mavjud bo’lsa, uni hisoblang.  

Quyidagi ko’phadlarni 0xx   ning manfiy bo’lmagan darajalari bo’yicha 

Teylor formulasiga yoying: 

 18.   .1,2531 0
32  xxxxxP    

 19.   .2,3574 0
234  xxxxxxP   

 20.   .1,223 0
49  xxxxxP         

 Quyidagi funksiyalarni x ning manfiy bo’lmagan darajalari bo’yicha 

ko’rsatilgan tartibgacha Makloren formulasiga yoying: 

 21. )(,
)21()21(

)1()( 2
6040

100

x
xx

xxf 



 hadgacha.  

 22. )(,)( 221 xexf x     hadgacha .   

 23. )(,)( 3xxexf x     hadgacha.    

24. )(,
2

)( 4xeexf
xx




    hadgacha.  

Teylor formulasidan foydalanib, quyidagi limitlarni toping. 

 25. .2131lim 2

3

0 x
xx

x




  26. .)1(lim
0 x

xe x

x




     

27. .2
1cos

lim 4

2

0 x

xx

x




  28. .1lim 2

1
2

















x
x

ex     

29. .2
cos1

lim 4

2

0 y

yy

y




  30. .)1ln(lim 20 x

xx
x




    

31. .
1

1sin)1(lim



 t

t
t

  32. .
4

2/2
cos

0
lim

x

xex
x
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Mustaqil yechish uchun berilgan misol va masalalarning  

javoblari 

 1. .1  2.  .
7
4   3. .3а  4. .

9
4   5.  .1  6. .1 7. .0  8. .

25
4  9. .1ln a  10. .2  11. .

3
1

 12. .1  

13. .2  14. .

  15. .0  17. Lopital qoidasini qo’llash mumkin emas, limit mavjud 

emas.18.       .121111135 32  xxx  19. 

        .22427275 432  xxxx  20. 

             7161751
3
74125311521132  xxxxxxx . 

 21.  22195601 xoxx  .  22. ).( 2xexe   23. )(
!2!1

3
32

xxxx  . 24. 

).(
!4!2

1 4
42

xxx
  25.

2
1

  26.
2
1   27.

24
1  28. 1  29.

4
1 .          

30.
2
1

 . 31. 0 .  32.
12
1

 .  

 

 

17- amaliy mashg’ulot.  

BOSHLANG’ICH FUNKSIYA VA ANIQMAS INTEGRAL  

 

Quyidagi funksiyalarning bitta boshlang’ich funksiyasini toping. 

1. 45)( xxf  .       2. xxf 2cos)(  .             3. .)( 31 xexf   

4.  xctgxf 3)()4  .      5. x

x
xf 3

2 2
3cos

1)(  .    6. 3)( xxxf  . 

Berilgan oraliqda  xF  funksiya  xf  funksiyaning boshlang’ich funksiyasi  

ekanligini ko’rsating va aniqmas integralini yozing: 

7.
x

xf
3cos

32)( 2 .   8. xctgxf 5)( 2 .  

9. .)53(3)( 4 xxf      10. .cos2sin)( xxxf   
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11. .
1

sin22sin)(
22













tgx

xxxf   12. xxxf 21 lnln)(   .   

 xf  funksiyaning, grafigi  berilgan  00 , yxA  nuqta orqali o’tadigan 

boshlang’ich funksiyasini toping. 

 13. ).2;3(,)( 2 Axxf                   14. .3;
2

,2cos)( 






Axxxf   

 15. .
2
7;0,2sin)( 





 Axexf x       16. ).1,(,21)( eAx

x
xf    

 Agar F(x) funksiya  xf  funksiyaning boshlang’ich funksiyasi bo’lsa, berilgan 

funksiyaning boshlang’ich funksiyalarini toping. 

17. )5(5 xf .     18. 







2
3 xf .  19. )34(4  xf .  

20. )23(3  xf .   21. 





  7

3
2

5
4 xf .22. )( baxcf  .   

Quyidagi integrallarni hisoblang: 

 23.  .4 7dxx          24.  .5x
dx   

25.   .)8325( 23 dxxxx       26. 
 .4653 434

dx
x

xxxx   

27. 
 .752 34

dx
xx

xxxx      28.  





  .2 2

2/3
2/3 dx

x
x  

 Quyidagi integrallarni hisoblang: 

 29.   .)2()1( dxxx    30.   .)35()1(2 dxxxx

 31.   .)18( 33 2 dxxx    32.  


 .1
3

dx
xx

x       

  Kuyidagi integrallarni hisoblang: 

 33.  .8 dxx      34.   .53 dxe xx   

 35.   .5 2 dxx      36. 
 .

4
232 dxx

xx

  

 Quyidagi integrallarni hisoblang: 
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 37.  .cos8 dxx      38.  .
9

sin dxx   

 39.  .
sin5

1
2 dx

x
    40.  






  .

sin
5

cos
2

22 dx
xx

  

 Quyidagi integrallarni hisoblang: 

 41.  .
sincos 22 xx

dx     42. 
 .

sin6
2cos1 dx
x

x   

 43.  
.

2cossin 2 xx
dx    44. 

 .
cos
41

2

2

dx
x

xctg    

Quyidagi integrallarni hisoblang:   

45. xd
x

x
 


2

2

4
41 .     46.  

 .
416

4 2

dx
x
x   

47. 


 .
16

44
4

22

dx
x

xx    48.  
 .

9
3

4

2

dx
x

x  

 Quyidagi integrallarni hisoblang: 

49.  
 .

1
3

2

2

dx
x
x     50.  

 .
)1(

21
22

2

dx
xx
x  

51.  
 .

)5(
)52(

22

2

xx
dxx      52.  

 .
9

7
2

2

dx
x

x  

 Quyidagi integrallarni hisoblang: 

 53.  .22 xshxch
dx     54.  .2

22 xshxch
xch  

 55.  .2 dxxsh     56.  .2 dxxch     

Quyidagi integrallarni hisoblang  )0( a  

 57.  .dxеax      58.  .)(sin  dxbax  59. .)(cos  dxbax

 60. .0,1,  bbdxb ax    61. .
cos2 ax

dx   62. .
sin 2 ax

dx  

 Quyidagi integrallarni hisoblang: 

 63. .43  dxe x   64.   .512 7  dxx    65. .79  dxx  

 66. .5cos dxx  67.  





  .3

4
sin dxx    68.  

.
)56( 4x

dx  
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 69.  
.

793 x
dx   70. .

56 x
dx    71. .

57  x
dx  

 72. .6 23  dxx    73. .
259 2  x
dx   74. .

1625 2  x
dx  

  

Mustaqil yechish uchun misollarning javoblari 

1.  5)( xxF  .2. .2sin
2
1)( xxF   3. .

3
1)( 31 xexF  4. .3sinln

3
1)( xxF   

5. .
2ln

8
3
13

3
1)(

x

xtgxF   6. .
4
3

3
2)( 3 xxxxxF   7. .32 Сxtgx   8. .5

5
1 Сxxctg 

 9. .)53(
5
1 5 Сx   10. .3cos

6
1cos

3
2 Сxx   11. 

.4sin
8
1

2
1 Сxx   12. .

ln
С

x
x

  13. 7
3

3


x . 14. .

4
2sin

2
2 

 xx  15. 

.32cos
2
1

 xе x .16. .ln 22 еxx   19. ).5( xF 20. .
2

6 





 xF 21. ).34(  xF  22. ).23(  xF  

23. .7
3
2

5
6







 xF  24. ).( baxF

a
c

  25.  .
2
1 8 Cx   26. C

x
 44

1 . 

27. .8
2
3

3
2

4
5 233 Cxxxx   28. .ln4

5
24

3
5

4
3 4

5
34 Cxxxx   29. .2

23

23

Cxxx
  

30. .
2

3
4

5 Cxxx   31. .
5
34 3/52 Cxx   32. 

.2ln36 C
x

xxx  33. .
8ln

8 C
x

  34. .
15ln3

125 Ce xx



  35. .

5ln
5 2

C
x




 36. .
2ln2
316 Cx

x



  37. 

.sin8 Cx   38. .cos
9
1 Cx   39. .

5
1 Cctgx   40. .52 Ctgxtgx   41. .Cctgxtgx   

42. .cos
3
1 Cx   43. .Ctgx   44. .4 Cctgxtgx   45. .

2
arcsin Cxx

 46. .
4

arcsin Cx
  47. 

.4ln
2

arcsin 2 Cxxx
  48. .3ln 2 Cxx   49. .2 Carctgxx  50. 

.1
1
1ln

2
1 C

xx
x



 51. .1

55
1 C

x
xarctg  52. Cx

x
x





3
3ln

3
1 . 53. .Cthxcthx   

54. .Ccthxthx   55. .
2
12

4
1 Cxxsh   56. .

2
12

4
1 Cxxsh   57. .1 Cе

a
ax 
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 58. .)(cos1 Cbax
a

  59. .)(sin1 Cbax
a

   60. 

.0,1,
ln

1
 bbC

b
b

a

ax

 61. .1 Ctgax
a

  62. .1 Cctgax
a

  63. 

 .
3
1 43 Ce x  64.   .512

96
1 8 Cx   65. .)79(

27
2 3 Cx   

66. .5sin
5
1 Cx   67. .3

4
cos

3
1 Cx 






 
  68. .

)56(
1

15
1

3 C
x




 69. 

.)79(
6
1 3 2 Cx   70. .56ln

6
1 Cx   71. .)57(ln

5
1 Cx    72. 

.
6ln3

6 23

C
x




 73. .
3

5
15
1 Cxarctg   74. .

45
45ln

40
1 C

x
x



  

 

            18-amaliy mashg’ulot.  

INTEGRALLARNI HISOBLASHDA O’ZGARUVCHILARNI 

ALMASHTIRISH VA BO’LAKLAB INTEGRALLASH 

 

Quyidagi integrallarni hisoblang: 

 1.   .72 dxxx   2. 


.
35 3

2

dx
x

x   3.  
.

)4( 33

3

x

x

e
dxe  

 4.  
.

82x
xdx    5.  

 .
5

12
2 dx

xx
x   6.  

 .
38

32
2 dx

xx
x  

 Quyidagi integrallarni hisoblang: 

 7.  
.

72 x

x

e
dxe    8.  .2

5

dx
x
dxe x

   9.  .
ln
1 dx

xx
 

 10.  .ln7 5

dx
x

x   11.   .
312 dxex x   12.  

.
59

5
x

x dx  

 Quyidagi integrallarni hisoblang: 

13.  .tgxdx    14.  .ctgxdx    15.  .cossin 5 dxxx  

 16.  .
sin

cos
5

dx
x
x   17.  .

coscos
sin

2
dx

xx
x  18.  .

cos
128

2

7

dx
x

tgx  

Quyidagi integrallarni hisoblang: 
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19. .
1
arcsin41

2


 dx
x

x     20.  
.

1 2

4

dx
x

arctgx   21.  
.

)1( 2 arctgxx
dx  

 22.   .sin1cos5 xdxe x   23.  
.

5cos
sin

2 x
xdx   24.  .

2cos
4

3
dx

x
x  

 Quyidagi integrallarni hisoblang: 

 25.  .3 shxdxxch   26.  .2 dx
xch

shx   27.  .7 dxchxxsh  

 28.  .2 dx
xsh

chx    29.  .2 dx
xsh

cthx   30.  .2 dx
xch

thx  

Integrallarni hisoblang:  

31.  dxxxsin     32. .cos)3(  xdxx  

33.   .sin)41( xdxx     34.   .)42( dxex x    

35.   .6)5( dxx x     36.  .cos2 dxxx  

37.    .sin32 dxxx     38. .)2( 2  dxexx x   

Integrallarni hisoblang:  

39.  .ln dxx      40.    .1ln 2 dxx    

41.   .)4ln(2 dxxx     42.  .dxxarctgx    

43.  .arcsin
2 dx

x
x     44.    .1ln 2 dxxx  

Quyidagi integlarni hisoblang:  

 45. .cos xdxe x       46. .sin xdxe x        

47.  .cos2 xdxx     48.   .0,sin 22 badxbxeax  

Quyidagi integrallarni hisoblang:  

49.  .sin5 dxxx     50.   .6 dxex x    

51.  .3cos4 dxxx     52.   .
23 dxex x  

Quyidagi integrallarni hisoblang:  

53.  .sin dxxx    54.  
.

1
ln dx

x
xx  55.  .lncos2 dxx  
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56. .
cos
ln

2 dx
x

tgx     57.  .2 dxxarctgx    

            

 

Mustakil yechish uchun misollarning javoblari 

 

1.  .)7(
3
1 32 Cx    2. .)33(

12
5 5 43 C  3. .

)4(
1

6
1

23 C
e x 


  

4. .8ln
2
1 2 Cx   5. .5ln 2 Cxx  6. .38ln 2 Cxx   7. 

 .72ln
2
1 Ce x  8. .

5
1 /5 Ce x   9. .lnln Cx  10. .)(ln

12
7 7/12 Cx   11. .

3
1 31 Ce x    

12. .
5ln

59ln
C

x




13. .cosln Cx  14. .sinln Cx   15. .
6

cos6

Cx
  16. 

.sin
6
5 5 6 Cx   17. .

coscos3
2 C

xx
   18. .

4
7 7 Ctgxtgx   19. 

.arcsin2arcsin 2 Cxx   20. .
5
4 4 5 Cxarctg   21. .ln Ctgxarc   22. .

5
1 1cos5 Ce x    23. 

.
5cos
5cosln

52
1 C

x
x



  24. .2sin

6
1

3 C
x

  25. .
4
1 4 Cxch    

26. .1 C
chx

  27. .
8

8

Cxsh
  28. .1 C

shx
  29. .5,0 2 Cxcgh     

30. .5,0 2 Cxth  31. .sincos Cxxx   32. .cos)3(sin Cxxx   

33. .sin4cos)14( Cxxx  34. .)1(2 Cxe x   35. .6
6ln

16ln56ln
2 Cx x 

  

36. .cos2sin2sin2 Cxxxxx   37.   .cos1sin2 2 Cxxxx  38. .2 Cxe x   39. 

.ln Cxxx   40.   .221ln 2 Carctgxxxx   41.    )4ln(4
3
1 3 xx  

      xxxxxx 41644ln4
9
1

3
2

3
16

9
352 232     .4ln416 Cxx   

42. .
2
1

2
1

2

2

Carctgxxarctgxx
  43. .

1
1arcsin

2
C

x
arctg

x
x




 44. 

  .11ln 22 Cxxxx  45. .sin
2
1cos

2
1 Cxexe xx   46. 
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.cos
2
1sin

2
1 Cxexe xx    47. .

2ln1
2

cos
2ln22ln

2
2

2
2 2

2

21 C

x
xtgxtg xxx 








   

48. .cossin
22 Ce

ba
bxbbxa ax 


  49.

 .cos120sin120sin6020sin5cos 2345 Cxxxxxxxxxx   

50.   .720720360120306 23456 Cexxxxxx x    51. 

.3cos
27
83sin

81
83sin

9
43cos

9
43sin

3
1 234 Cxxxxxxxxx  52.   .1

2
1 22 Cex x   53. 

.sin4cos4cos2 Cxxxxx   54. 





  xxxx 1ln

3
21

9
4  







  xxx 1

3
8

3
8ln

2
11

9
20

9
20 .1

2
1

2
1ln

3
8 Cx 






   55. 

.
5
3

2
ln

5
4

2
ln

5
2

2
ln

5
4

2
ln

5
3 234 Cxxtgxxtgxxtgxxtgx 



























  56. .ln Ctgxtgxtgx   

57.   .1ln
4
1

2
1 422 Cxarctgxx   

 

 

19-amaliy mashg’ulot. 

RASIONAL FUNKSIYaLARNI INTEGRALLASh  

 

 Integrallarni hisoblang: 

1.   
.

2 xx
dx       2.  .25  xx

dx    3. .

7
5

2
3







  xx

dx  

4.  .  bxax
dx    5.   .31  xx

dx   6.   .432  xx
dx  

Integrallarni hisoblang: 

7.   
.

4 2xx
dx    8.

 
.

43 2  xx
dx     9.

  
.2bxax

dx  

10.
  

.
32 2  xx

dx   11.
  

.
2543 2  xx

dx    12.
  

.2  fxcbxa
dx  
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Integrallarni hisoblang: 

13.   .  fxcbxax
dx  14.  .532  xxx

dx  15.   .2433 2  xxx
dx  

16.   .7452 2  xxx
dx    17. .

1364
84

2 dx
xx

x
 

   18. .
53

2
2 dx

xx
x

 
  

Integrallarni hisoblang: 

19. .
45

4932
35

2346

dx
xxx
xxxx

 
    20. .

44
32

2

25

dx
xx
xx

 
  

21. .
13

65432
2

234

dx
xx

xxxx
 

    22.
 

.
2

1
5

3

dx
x

xx
 

   

Integrallarni hisoblang: 

23.
 

.
1
1

3

2

dx
xx

x
 

     24.
   

.
32 32  xx

dx  

25.
    

.
321 32  xxx

dx    26.
 

.
1 32

2




dx
x

x  

Integrallarni hisoblang: 

27. .
1

1
4

3

dx
x

xx
 

     28.   .3454 22  xxxx
dx  

29. .
86

6
24

3

dx
xx

x
 

    30.   .
4139

23
24

2

 


xx
dxx  

          31.  
   .4232

23
22

2

 


xxx
dxxx           32.    .

22209
1118

22 dx
xxxx

x
 

  

 

Mustaqil yechish uchun misollarning javoblari 

1. .12ln
2
1 C

x
  2. .25ln

5
1 C

x
  3. .

7
5

2
3ln

3
2 C

x
  4. .ln1 Cb

x
a

a
  

5. .
3
1ln

4
1 C

x
x





  6. .
4
32ln

5
1 C

x
x



  7. .14ln

4
1

4
1

4
1 C

xx












 8. .]43ln

3
1

43
1[

3
1 C

xx



 

9. .]ln11[1 Cb
x
a

abxaa



10.   .

3
2ln

25
1

35
1 C

x
x

x







  11.   .

25
43ln

49
1

5214
1 C

x
x

x








 

12.     
.ln1

2 C
fxc
bxa

bcaf
b

fxcafbc
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13.     .lnlnln1 Cfxc
bcafc

cbxa
bcafa

bx
ac







   

14. .
11

32
115

3
53

ln
10
1

2

2

Cxarctg
xx

x






 15.   .

2
23

241
11

243
3ln

82
1

2

2

Cxarctg
xx

x






  

16.   .
3

22
31

3
74

52ln
93
1

2

2

Cxarctg
xx

x






  17. .

6134
6134ln

612
51364ln

2
1 2 C

x
xxx 




  

18. .
59

16
593

1353ln
6
1 2 Cxarctgxx 


  19. 

  
.

2

112
ln

2

22

C
x

xxxxx





  

20. .2ln72
2

27306
3
4

4
23

4

Cx
x

xxxx



  

21. .
532
532ln

52
1313ln

2
511

2
3

3
2 223 C

x
xxxxxx 




  

22.
     

.
24

7
23

11
2

3
2

1
432 C

xxxx












  23. 

 
.1ln

2
1

2 C
x

x
x







  

24.
  

.
3
2ln

625
3

32250
62116

2

2

C
x
x

xx
xx








  25.
  

  
 

.
3

21ln
8
1

324
68509

17

16

2

2

C
x

xx
xx
xx








  

26.
 

.
1
1ln

16
1

18 22

3

C
x
x

x
xx








  27. .
2
11ln

4
11ln

4
3 Cxarctgxx    28. 

    .2
130

754ln
65
11ln

20
13ln

52
1 2 Cxarctgxxxx   

29. .
22

3
22

3
2

4ln
2

2

Cxarctgxarctg
x

x




  30. .
253
253ln

10
1

2

2

C
xx
xx



  

31. .
11

13
11
12ln

2
1 Cxarctgx

x






  32.    .1

5
4ln Cxarctg

x
x
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20-amaliy mashg’ulot.  

 

TARKIBIDA TRIGONOMETRIK FUNKSIYALAR QATNASHGAN 

IFODALARNI INTEGRALLASH 

 

Integrallarni  hisoblang. 

 1.  .cos2 dxx   2.  .cos3 pxdx   3. .sin 3 dxpx  

4.  .cos4 pxdx     5.  .sin 5 xdx   6.  .3dxtg  

7. .3 xdxct     8.  .cos5 xdx   9. .sin 4 dxpx  

   dxqxpxdxqxpxdxqxpx coscos,sinsin,cossin  ko’rinishdagi  integrallarni 

hisoblang. 

10. .9cos5cos dxxx    11.  .3sin5sin dxxx     

12.  .cos4cos dxxx      13.  .3cos7sin dxxx   

14.  .5cos3sin dxxx      15.  .coscos dxqxpx  

16.  .sinsin dxqxpx              17. .cossin dxqxpx   

18. .3sin2sinsin dxxxx    19.  .5coscoscos dxxx    

  x
dx

x
dx

mm cos
,

sin
 ko’rinishdagi  integrallarni hisoblang. 

 20.  .
sin x
dx      21.  .

sin 3 x
dx   22.    .

sin 4 x
dx  

23.  .
sin 5 x

dx                     24.  .
sin 6 x

dx     25  .
cos x

dx  

 26.  .
cos6 x

dx     27. .3 xsh
dx    28.  .4 xsh

dx  

29. .3 xch
dx     30.  .4 xch

dx    31.  .
3

dx
chx

xsh  

 dx
x
xdx

x
x

q

p

q

p

cos
sin,

sin
cos  ko’rinishdagi  integrallarni hisoblang. 

 32. .
cos
sin 2

dx
x
x

    33. .
cos
sin 3

dx
x
x

    34.  .
cos
sin 4

dx
x
x
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 35. .
cos
sin

2 dx
x

x
    36. .

cos
sin

2

2

dx
x
x

    37.  .
cos
sin

2

3

dx
x
x  

  

 dx
xch
xshdx

xsh
xch

q

p

q

p

,  ko’rinishdagi  integrallarni hisoblang. 

 

38.  .
2

dx
chx

xsh   39. .
3

 dx
chx

xch    40.  .
4

dx
chx

xsh  

41.  .2

2

dx
xch
xsh    42. .2

3

 dx
xch
xsh   43. .3

2

 dx
xch
xsh  

44.  dx
xch
xsh

4

3

   45. .4

4

 dx
xch
xsh   46.  .4

2

dx
xch
xsh  

47.  .
2

dx
shx

xch    48.  .
3

dx
shx

xch    49.  .
4

dx
shx

xch  

 xdxx qp cossin  ko’rinishdagi  integrallarni hisoblang. 

50.  .cossin 22 dxx    51.  .cossin 32 dxxx  

 52. .cossin 42 dxxx   53.  .cossin 3 dxxx    

54. .cossin 23 dxxx    55. .cossin 3 dxxx  

 xdxchxsh qp  ko’rinishdagi  integrallarni hisoblang. 

56.  .dxchxshx     57.  .22 dxxchxsh  

58.  .42 dxxchxsh    59.  .23 xchxsh  

60.  .33 dxxchxsh    61. .23 dxxchxsh   

 xx
dx

qp cossin
 ko’rinishdagi  integrallarni hisoblang. 

62. .
cossin xx

dx   63. .
cossin 2 x
dx   64. .

cossin 3 xx
dx

 65. .
cossin 4 x
dx   66.  xx

dx
cossin 2 .  67. .

cossin 22 xx
dx  

 xxchsh
dx

qp  ko’rinishdagi  integrallarni hisoblang. 
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68.  .
chxshx

dx   69.  xchshx
dx

2 .  70. .3 xchshx
dx  

  ,cos,sin dxxR  (bunda R  rasional funksiya) ko’rinishdagi  integrallarni 

hisoblang. 

 71. .
cos53  x

dx     72. .
cos810  x

dx   

 73. .
cos45  x

dx     74. .
sin513  x

dx    

75.  
.

sin53 x
dx     76. .

sin35  x
dx  

77. .
cos  xba

dx     78. .
sin  xba

dx   

 

 

Mustaqil yechish uchun misollarning javoblari 

5.1. .2sin
4
1

2
1 Cxx  5.2. .sin

3
1sin1 3 Cpx
p

px
p

 5.3. .cos1cos
3
1 3 Cpx

p
px

p
  

5.4. .4sin
4
1

8
3 Cpx

p
x  5.5. .cos

5
1cos

3
2cos 53 Cxxx    5.6. .cosln

2
1)6 2 Cxxtg   

5.7. .sinln
2
1 2 Cxctg  5.8. .sin

5
1sin

3
2sin 53 Cxxx  9.

.4sin
32

12sin1
8

3 Cpx
p

px
np

x
  10. .4sin

28
14sin

8
1 Cxx   11. .8sin

16
12sin

4
1 Cxx   

12. .5sin
10
13sin

6
1 Cxx   13. .10cos

20
14cos

8
1 Cxx  14. .2cos

4
18cos

16
1 Cxx   

15.  
 

 
   .,

2
sin

2
sin 22 qpC

qp
xqp

qp
xqp







  

16.  
 

 
   .,

2
sin

2
sin 22 qpC

pq
xpq

qp
xqp









  

17.  
 

 
   .,

2
cos

2
cos 22 qpC

qp
xqp

qp
xqp









 18. .
8
2cos

16
4cos

24
6cos Cxxx

  

19. .
4

sin
12

3sin
28

7sin
36

9sin Cxxxx
  20. .

2
ln Cxtg   21. .

2
ln

2
1

sin2
cos

2 Cxtg
x

x
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22. .
3

1
2
3

sin3
cos

33 Cctgx
xctg

Cctgx
x

x
 23. .

2
ln

8
3

sin
cos

8
3

sin4
cos

24 Cxtg
x
x

x
x

  

24. .
3
2

5
1 35 Cctgxxctgxctg  25. .

24
ln Cxtg 






 
  

26. .
3
2

5
1

5
4

5
4

cos5
sin 353

5 Ctgxxtgxtgtgxxtg
x

x
 27.

.
2

ln
2
1

2 2 Cxtg
xsh

chx
 28. .

3
1 3 Ccthxxcth   29.   .

2
1

2 2 Cshxarctg
xch

shx
  

30. .
3
1 3 Cthxxth    31. .ln

2
1 2 Cchxxch          

 

32. .
22

lnsin Cxtgx 





 
 33. .coslncos

2
1 2 Cxx   

34. .
24

lnsinsin
3
1 3 Cxtgxx 






 
 35. .

cos
1 C

x
 36. .Cxtgx  37. .

cos
1cos C

x
x   

38.   .Cshxarctgshx   

39. .ln
2
1 2 Cchxxch  40.   .

3
1 3 Cshxarctgshxxsh  41. .Cthxx  42.

.2
4
1

2
3 Cthxxshx   43.   .

2
1

2 2 Cshxarctg
xch

shx
  44. .

3
11

3 C
xchchx
  

45. .
3
1 3 Cxthxxth  46. .

3
1 3 Cxth  47. .

2
ln Cxthchx  48. .ln

2
1 2 Cshxxch   

49. .
2

ln
3
1 3 Cxthchxxch   

50. .4sin
32
1

8
1 Cxx  51. .sin

5
1sin

3
1 53 Cxx  52. .6sin

192
14sin

64
12sin

64
1

16
Cxxxx

  

53. .sin
4
1 4 Cx  54. .cos

3
1cos

5
1 35 Cxx   

55. .2cos35cos
3
1

64
1 Cxx 






   

56. .
2

2

Cxsh
 57. .4

32
1

8
Cxshx

 58. .
15
2

5
1 323 Cxshxchxsh   

59. .6
192

14
64
12

64
1

16
1 Cxshxshxshx  60. .

15
2

5
1 332 Cxchxchxsh  5.105. 
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.
4
1

6
1

4
1

6
1 4626 Cxchxchxshxsh  61. .ln Ctgx  62. .

2
ln

cos
1 Cxtg

x
  

63. .ln
cos2

1
2 Ctgx

x
  64. .

2
ln

cos3
1

cos
1

3 Cxtg
xx

  

65. .
sin

1
24

ln C
x

xtg 





 
  66. .22 Cxctg  67. .ln

sin2
1

2 Ctgx
x

  

68. .ln Cthx  69. .
2

ln1 Cxtg
chx

 70. .ln
2
1 2 Cthxxth   71. .

2
2

2
2ln

4
1 Cxtg

xtg





72. 

.
3
2

3
1 C

xtg
arctg 



















73. .
3
2

3
2 C

xtg
arctg 



















 74. .
12

5
2

13

6
1 C

xtg
arctg 

















 
75. 

.
9

2
3

1
2

3
ln

4
1 Cxtg

xtg





76. .

4

3
2

5

2
1 C

xtg
arctg 

















 
77.

.

,

2

2ln1

,,22

22

22

22

22

22

22

22






























baC
baxtgab

baxtgab

ab

baC
ba

xtgba
arctg

ba
78. 






























.,

2

2ln1

,,22

22

22

22

22

22

2222

baC
abbxatg

abbxatg

ab

baC
ba

bxatg
arctg

ba
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21-amaliy mashg’ulot. 

 

BA’ZI IRRASIONAL IFODALARNI INTEGRALLASH 

     

Quyidagi  integrallarni hisoblang.  

1.  
.

4 xx
dx     2. .

3  xx
dx       

3. .
11  x

dx    4. .
12
11 dx

x
x

 
  

5.  
.

2 43 xxx
dx   6. .

11
11

3
dx

x
x

 
 . 

7.  
 dx

x
x

11
11 .   8. dx

xx
xx

 


11
11 . 

Quyidagi  integrallarni (Eyler almashtirishlaridan foydalanib) hisoblang. 

9. .
221 2

 xx
dx   10. .

344 2
 xxx

dx  11.
 

.
11 2

 xxx
dx  

12. .
12

 xxx
dx   13. .

52
 xxx

dx   14. .
42

 xxx
dx  

15. .
2 2

 xxx
dx   16.

 
.

86
32


 xx

dxx    

Quyidagi  integrallarni, binomial differensiallarni integrallash usulidan 

foydalanib,hisoblang. 

17.   .1
23 dxxx     18.   .11 23

6
dxx

x
   

 19.   .
1

584 3
xx

dx     20.   .
1

23
 xx

dx    

21. .1
3 2

3

dx
x

x


      22. 
 .1

2

3 3

dx
x

x  

23. .13 4 3 dxxx       24. 
 31 xx

dx .                  

Quyidagi  integrallarni,   ,, 22 dxaxxR   dxxaxR  22,  ifodalarni 
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integrallash usulidan foydalanib, hisoblang.  

25.   .9 2 dxx      26. .169 2 dxx     

27. .222 dxxba        28.
 

.
4

32


 x

dx           

29.
 

.
3222


 xba

dx          30. .
222

 xbax
dx  

31.   .222 dxxbax m

     32.   .2222 dxxbax        

 

Quyidagi  integrallarni hisoblang. 

33.
 


.
9

32x

dx     34. .
25 2

2


 x
dxx    

35. 


.
222

2

xba
dxx      36. .

4 2

3

dx
x

x



 

37. .
222

3




dx
xba

x     38. .
222

4




dx
xba

x  

39. .
2222

 xbax
dx      40. 


.

2224 xbax
dx  

Mustaqil yechish uchun misollarning javoblari 

1. .1ln442 44 Cxxx   2.     .]1ln
2
1.

3
1[6 663 Cxxxx   

3. .11ln212 Cxx  4. .21ln2121 Cxxx  5. 

 12643 486832 xxxxx     2ln
2

331ln3 12612 xxx Cxarctg 



7

12
7

171 12

.6.   .1,61ln3
7
6

5
6

2
336 627542  xtCarctgttttttt  

7. .11ln414 Cxxx   8. .1ln
2
11

2
1

2
1 222 Cxxxxx  9. 

  .
222

2221ln
2

2 C
xxx

xxx 


  10. .
33442
33442ln

3
1

2

2

C
xxx
xxx




  

11. .112
2

C
x

xxxarctg 


  12. ,1ln
2
3

1
31ln

2
1ln2 Ct

t
tt 


  bunda 
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.112

x
xxt 

  13. .
55

55ln
5

1
2

2

C
xxx

xxx




  

14. ,
1

51ln
2

151ln
2
112ln8 C

t
ttt 


 bunda .242

x
xxt 

    

15. .
22

122ln
2

1 2

C
x
xx




  16.   .
2

86
86

22 2

2
C

x
xx

xx
x








   

17. .3
11
24

7
3 3/46/113/7 Cxxx   

 18. .
1

3
1
1ln

2
96

3

6

6

6
6 C

x
x

x
xx 







 19.     .
1

2

13

8
4838

C
xx







  

20. .
1

1
1

ln3
33

3

C
xx

x
















 21.   .12

2/33 Cx   

22.  

























x
xxarctg

x
x

x
x

3
12

3
1111

ln
6
1 3 33 3

2

3 23

 .111ln
3
1 3 33 3

C
x

x
x

x






  

23.     .11
7
4 3/4

4 3
3/7

4 3 Cxx   24. .
11
11ln

3
1

3

3

C
x
x




  25. .
3

sin
2
9

2
9 2

Cxarcxx


  

26. .
4

3sin
8
9

2
169 2

Cxarcxx 
  27. .sin

22

2222

C
a
bxarcaxbax

b 
  

28. .
44 2

C
x

x



29. .

2222
C

xbaa
x




 30. .ln1 222

C
bx

xbaa
a




  

31.  
  .

2 2

2222

C
bm

xba m








 32. .arcsin
88

2
3

4
222

2

232

C
a
bx

b
axba

b
xaxb


  33. .

99 2
C

x
x




 

34. .
5

sin
2
25

2
25 2

Cxarcxx



  35. .sin

22 3

2

2

222

C
a
bxarc

b
a

b
xba




  

36. .4
3

8 2
2

Cxx



  37. .

3
2 222

4

222

Cxba
b

xba



  

38. .sin
8
3

8
32

5

4
222

4

232

C
a
bxarc

b
axba

b
xaxb




  

39. .2

222

C
xa

xba



  40. .

3
2 222

34

222

Cxba
xa

xba
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22-amaliy mashg’ulot. 

 

ANIQ INTEGRALNI HISOBLASH. NYUTON-LEYBNIS FORMULASI 

        

             Quyidagi integrallarni, Nyuton – Leybnis formulasiga asosan,     hisoblang.  

           1.   
1

0

32 dxx .                2. .5
0

1

4dxx                    3. dxx
4

1

2 .       

          4. .12
5

1

dxx                  5.    .21
0

2

dxxx


          6.  





 

2

1
2 .43 dt

t
t        

          7.   .cos1
0
 


dx                8.   .
1

0

2  dxxx             9. dxxx 









1

0

2
1

2
3

   

          Quyidagi integrallarni, Nyuton – Leybnis formulasiga asosan,     hisoblang.  

                      10.   .743
1

1

2 dxxx


       11. .42

1
2 dx

x
                     15. .

4

1
 tt

dt      

                   16.
 

.
12

361

0
3 dx

x 
              17.   .1

2/33/2
1

8/1

3/1 dxxx      18. 


0

2 .5sin xdx   

                   19. 
3/

0

2 .sec


tdt                   20.  .
2

3
2 dxxctg





               21. .sec
0

3





xtgxdx .  

          Quyidagi integrallarga, Nyuton–Leybnis formulasini formal ravishda  

qo’llaganda, noto’g’ri natijaga kelinishini izohlang.  

                     22.    .
cos20

22 

dx

xxtg
dx       23. .11

1

dx
x

arctg
dx
d










       24. .

1

1



x
dx   

               Quyidagi integrallarni hisoblang. 

                 25.   .52
0

2

dxx


                       26.   .
1

0

2 dxxx           27.   .
1

1

3 dxx


      

                  28. .
2

1

3 dxx


                           28.   .
1

3

3/1
2  x

dx           29.   .1
9

2

3 dxx      

                  30.    .cos1
0

dxx 


                 31. .cos
4

3

4






dххec            32.   .sin8
2

2

2 dyyy
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                  33. .
4
1

2

2

1
5

2

duu
 








                   34.  .

4

4

dxx


                35.  .
6

6

dxxх


 

                  Quyidagi integrallarni hisoblang. 

                    36. .3
2

0

dxx                          37. .
1

1

0
6

2

  x
dxx                  38.   .

ln

3

2

e

e xx
dx        

                     39. .sin 2 dxx






                   40.  

1

0
2 .

544 xx
dx           41. .

82

3

2
2  xx

dx           

                     42.   .lncos

1

e

x
dxx             43.  .ln11

2 

e

xx
dx                 44. .4

1

0

2 dxx                       

                    Quyidagi aniq integrallarni, o’zgartiruvchilarni almashtirish  

           yordamida, hisoblang.  

                     45. .1
3

0

dyy                 46. .1
0

1

dxy


                47. 


0

2 .sincos3 dxx   

                     48.  




3

2

2 .sincos xdxx       49.
 

.
4

51

1
22
dx

x
x


 

              50. 
 

.
4

51

0
22
dx

x
x




 

                     51.   
6

0

.3sin3cos1



tdtt     52.   
3/

6

3sin3cos1




tdtt .    53. .
sin34

cos2

0

dt
t

t
 



   

                     54. .
sin34

cos dt
t

t

 





      55.   .252
1

0

45 dxxxx     56. .2sin2cos
6

0

3 хdхх 



       

                  Quyidagi integrallarni, o’zgaruvchilarni almashtirish usulidan 

       foydalanib, hisoblang. 

                       57. .
1

2

1
2

 xx
dx          58.  .

1

0
  xx

x

ee
dxe            59. .96

3
4

2

dx
x

x


  

                    60. .
0

22


a

xax
dx      61.    .

cossin1

2

0
 



xx
dx     62.  

 
.

1
sin1

0

dx
xx

xarc
 

 

                    63.      Ushbu    dxxx 
7

1

2 136  integralda,  txx  1362   

       almashtirishni   olish mumkinmi? Javobingizni sharhlang. 
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   64.Ushbu   
1

0

21 dxx   integralda, tx sin  almashtirishni olish 

mumkinmi? Javobingizni sharhlang.  

65.Ushbu   



0
2sin1 x

dx   integralda, ttgx   almashtirishni olish  

mumkinmi? Javobingizni sharhlang.  

              Bo’laklab integrallash formulasi yordamida, aniq integrallarni hisoblang. 

               66.  .
4

0

dxxe x                         67.     
2

1

.ln xdxx                68. .2sin
2/

0

2 tdtt


    

              69.  
1

0

2 .dxxarctgx                  70.  .
3/

0

2


xdxtgx                 71. .ln
2

1

3 xdxx   

              72. .
1

0

2 dxex x                           73. .ln
2

1

e

dxxx                  74. .ln
2

1

e

dxх        

              75. .cos
2/1

0
  xdxx  .                 76.   .1ln

1

0

2  dxx                 77. .2arcsin
4/1

0
 xdx  

              Quyidagi integrallarni, bo’laklab integrallash formulasidan foydalanib, 

hisoblang. 

               78. 
2

0

.cos



xdxx            79.    
2

1

.ln23 xdxx .     80.  


0

.2sin xdxe x  

               81.  


0

3 .sin xdxx        82.   
3

0

.dxtgxarcx        83.  
2

1
5 .ln dx

x
x  

               84. 
2

0

24 .cossin



xdxx  85. .cos
0

2 dxxe x


 86.  
  .

3
1

4ln
2ln

22 















adx
xa
xaa

a

 

 

Mustaqil yechish uchun misollarning javoblari 

             1. .2        2. - .1                 3. .3/7             4. 3/8 .                  5. .
3
2             6. .2/13                   

7. .                8. .1                    9. .
15
4

          13.     .16   14. .2      15. .2        16.  .8 17. 
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.
160

327     18.  .
2
              19. .3       20.  .2  21. .2/1     22.     








22

1 tgxarctg  funksiya, 

integral ostidagi funksiya uchun boshlang’ich  funksiya bo’lib, u, 20  x  da 

uzilishga ega.  23. 
x

arctg 1  funksiya, 0x          nuqtada uzilishga ega. 24. Integral 

ostidagi 
x
1  funksiya va uning xln        boshlang’ich funksiyasi, ]1;1[  kesmada 

uzilishga ega. 25. .6  26. 1. 27.  5.1 . 28.  .6/ 29.  .
7
45 30.  .  31.  .0 32.  .

3
2 3        33.  

.
48

19216  34.  .16  35.  .0         36.  .
3ln

8 37.  .
12
 38.  .5,1ln  39.    . 40.   .7/4

4
1 arctg      

41.   .5/2ln
6
1 42.  .1sin 43.  .

4
  44.  .

2
3

3


                     45.  .3/14 46.  .3/2 47.  .2)3               

48.  .2   49. .0  50. .8/1         51.   .6/1  52. .2/1 53. .0  54. .0 55. .32  56. .
4
3         

57. .
21

1ln
2


 ee  58. .

72
3            59. .

4
  60. .2ln  61. .

12
  63. Yo’q. 64.       Mumkin. 

65.Yo’q.      66. .51 4 e 67. .
4
34ln  68. .

8
42  69. .2ln

4
1

8


  70. .
18

2ln
3

3 2
  71. 

.
16
152ln4  .72. .52 1 e 73. .

8
1

8
3 4 e 74. .12 е 75. .1

2
1

2
  76. .2

2
2ln 

 77. .
4

23
24




  

78. .1
2


 79. .
4

172ln10   80. .0 81. .63   82. .
2
3

3
2


 83.  .

64
2ln

256
15

 84. .
32
  85. 

 .1
5
3

e 86. .a  

    

23-amaliy mashg’ulot. 

CHEGARALARI CHEKSIZ XOSMAS INTEGRALLAR  

Quyidagi xosmas integrallarning yaqinlashuvchi ekanligini ko’rsating va 

qiymatini  toping.  

1. 


1
3 5x
dx .    2. 




0

5 dxe x .   3. 


  222 xx
dx .  
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4. 




0

2

dxxe x .         5 .
11

2 dx
x

arctgx




. 6. 



1
2 )2(ln)2( xx

dx .   

7. 


0
32 )1(

2
x

xdx .        8. 
 

0

3)1(x
dx .  9. 



  22 )1( xx
dx .  

 

Quyidagi xosmas integrallarning uzoqlashuvchi ekanligini isbotlang.  

10. 


1
3 x
dx .              11. 



0
2 5x
xdx .     12. 



0

cos xdx .    

13. 


1
216 x

dx .    14. 


e xx
dx

)1ln()1(
.  15. 



1

4 dxx .       

Quyidagi xosmas integrallarni  hisoblang.  

16. 


2
32 )1(x

xdx .  17. 


1 )1( xx
dx . 18. 



0
xx ee

dx . 19. 


2
2 2)1( xx

dx .  

Quyidagi funksiyalarning grafiklari va abssissalar o’qi bilan chegaralangan 

shakllarning yuzini hisoblang.  

20. 


 x
x

xf ,
4

1)( 2 .   21.   xexxf x 0,)(
32 .  

22. 


 x
x
xxf 1,

)1(
)( 2 .   23. 


 x

e
xf

x
0,

1
1)( .  

 

Quyidagi integrallarning yaqinlashuvchiligini  isbotlang.  

24. 


0
5

3

1
dx

x
x .    25. 



0
3 71

dx
x

x . 26. 



2

)1
2

(cos dxx .  

27. dxee xx
 













0

41
22 .   28. 



e xx
dx

5ln
.   29. dx

x
xxx


 

0
3

)1ln( . 

Quyidagi integrallarning uzoqlashuvchiligini  isbotlang.  

30. 
 

0
4

3 1 dx
x

x .   31. 


0
3 5 2x

xdx .    32. 


0

2sin dx
x

x .  
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33. 








 0

2

cos

1sin
dx

x
x

x


.  34. 


0
22 sin1 xx

xdx .   35. 


0 2
1 dx

x
xarctg

x
.  

 Quyidagi integrallarni absolyut va shartli yaqinlashuvchilikka tekshiring.  

36. 


0

4cos dxxx .   37. 


0

)sin(ln dx
x

x . 38. dx
xx

xx



0
2 22

7cos .  

 

Mustaqil yechish uchun misollarning javoblari 

 

1.
2
3 . 2. 

5
1  . 3.  . 4.

2
1 . 5. 

32
3 2 . 6. 

3ln
1 . 7. 

2
1 . 8. 

2
1

 . 9. 
33

4 . 16. 
36
1 . 17. 

2
 . 18. 

)2ln1(2  . 19. 
4

3 .   20. 
2
 . 21. 

3
1 . 22. 

42
1 
 . 23. )21ln(2  . 36.  .32  37.  .

4
3   38.  .

5
1  

 

 

24-amaliy mashg’ulot. 

 

CHEGARALANMAGAN   FUNKSIYANING   XOSMAS 

 INTEGRALLARI 

 

 Quyidagi xosmas integrallarning yaqinlashuvchiligini ko’rsating va qiymatini 

toping. 

1. 
1

0
3

.
x

dx         2. 


1

0
2

.
1 x
dx     3.   

e

xx
dx

1

.
ln

     4.  

4

0

.
xx

dx     

5.   

2

1

.
1x

xdx            6. 


1

1
5 3

.1dx
x

x     7. 


1

0
2

.
1

arcsin dx
x

x    8. 
2
1

0
2 .

ln xx
dx  

9. 


3

0
2

2

.
9 x

dxx    10. 
 

1

1
2

.
1

arccos dx
x

x   11. 


0

1
3 .
1

dx
x
e x

      12. .
sin

cos2

0

dx
x
x




 

 Quyidagi xosmas integrallarning uzoqlashuvchi ekanligini isbotlang. 
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13. .
3

1

 x

dx     14. .
10

 

e

xe
dx    15. .

1

3

3
2

 x
xdx      16. .

sin
cos2

0
3

dx
x

x



 

17. .
ln

3
1

0
 xx

dx    18. 


1

1
3 .
1

dx
x
e x

       19. 
1

0
3 .
1

dx
x
e x

     20. .
2

0

dxxtg


 

 Quyidagi xosmas integrallarni ќisoblang. 

21. .21

0
5 3

33

dx
x

xx


     22. 


2

2
2

.
2)1( xx

dx      23 
1

0

.
xx

dx  

24. 
2

0

.


dxtgx    25. 
2

0

.cosln


xdx    26. 


0

.sinln xdxx    27. 
4

0

.



dxctgx  

28. 
 

1

1
22

.
1)16( xx

dx     29.  

b

a xbax
xdx .

))((
     30. 



1

0
2

3

.
1
arcsin dx

x
xx  

 Quyidagi limitlarni ќisoblang 

31. 6
0

101
lim

x

dtt
x

x

 


.              32. 

x

dtet
x

t

x 1ln
lim 0

1 


.        

Quyidagi  funksiyaning grafigi va abssissalar o’qi bilan chegaralangan 

shaklning yuzini toping. 

33. ]0;1(,
1





 x

x
xy .                         34. )4,0;0[,

52
1




 x
x

y .          

35. )5;2(,
)5)(2(




 x
xx

xy .               36. )1;0[,
1
1




 x
x

y .          

Quyida berilgan chiziq va uning asimptotalari bilan chegaralangan shaklning 

yuzini toping. 

37.  
x

xy 482 
 .      38. 0,)1( 22  xxxy .  

39. 0,)1( 222  xxyx .           40. 





4
3

;
4

,2cos,cos
tttgtytx .              

Quyidagi integrallarning yaqinlashuvchiligini isbotlang. 

41.  

8

0
32

.
xx

dx        42. 
2

0
3

.
x

dx        43.  

8

0
sin .

1xe
dxx         44.  

1

0 arctgxx
dx . 
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Quyidagi integrallarning uzoqlashuvchiligini isbotlang. 

45.  

4

2

.
)1ln( x

dx            46. 
 

1

1

.
)1ln( x

dx       47.  

1

0

.
cos xe

dx
x    

 

Misollarning javoblari 
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