
 

 

O‘ZBEKISTON RESPUBLIKASI OLIY VA O‘RTA MAXSUS 
TA’LIM VAZIRLIGI 

 
 

TOSHKENT ARXITEKTURA QURILISH INSTITUTI 
 
 
 

OLIY 
MATEMATIKA 

Sirtdan o‘qiyotgan talabalar uchun 
uslubiy ko‘rsatmalar va nazorat ishlari 

 

2-QISM 

Tоshkent-2019 



 
Uslubiy  qo‘llanma Toshkent arxitektura qurilish instituti  ilmiy- uslubiy 

Kengashi tomonidan ma’qullangan ( 1-sonli bayonnoma, 28.09.18)  
 
 

Tuzuvchilar: 
texnika fanlari nomzodi,  dotsent  Sh. R. Xurramov; 
fizika-matematika fanlari nomzodi,  dotsent A.Abduraximov  
katta o‘qituvchi F.S. Xolto‘rayev; assistent  N.U o‘.Annayev 
 
 

Taqrizchilar: 
fizika-matematika fanlari nomzodi  A.Bayturayev (O‘zMU); 
fizika-matematika fanlari doktoridi  A.Zaitov  (TAQI) 
 
 
 
       Oliy matematika. Sirtdan o‘qiyotgan talabalar uchun uslubiy                   
ko‘rsatmalar va nazorat ishlari/ Sh.R.Xurramov, A.Abduraximov, F.S.Xolto‘rayev, 
N.U.o‘.Annayev–Toshkent:  2019.‒  38  bet. 

 

          Uslubiy qo‘llanma oliy ta’lim muassasalarining  5340200 - Bino va inshootlar qurilishi, 
5340300 – Shahar qurilishi va xo‘jaligi,  5340400 - Muhandislik kommunikatsiyalari qurilishi va 
montaji,  5340500 -Qurilish materiallari, buyumlarini va konstruksiyalarini ishlab chiqarish,                    
340700 -Gidrotexnika qurilishi, 5341100 – Qiymat injenering, 5311500 -  Geodeziya, 
kartografiya va kadastr  ta’lim yo‘nalishlari bo‘yicha sirtdan ta’lim olayotgan talabalari uchun 
mo‘ljallangan. 

Qo‘llanmada «Oliy matematika» kursining «Bir o‘zgaruvchi funksiyasining differensial 
hisobi», «Bir o‘zgaruvchi funksiyasining integral hisobi», va «Oddiy differensial tenglamalar» 
nazorat ishlari uchun topshiriiqlar variantlari keltirilganNazorat ishlarining har bir topshirig‘iga 
oid na’munaviy misol-masalalar yechib ko‘rsatilgan. Sirtdan o‘qiyotgan talabalarning nazorat 
ishlarini bajarishlari bo‘yicha umumiy tavsiyalar berilgan. 

 
 
 
 
 
 
 
 
 
 
 
 
© Toshkent arxitektura - qurilish instituti.  
 
 



 3 

SO‘Z    BOSHI 

  Ushbu  o‘quv-uslubiy  materiallar  qurilish  ta’lim  yo‘nalishlarida  sirtdan 
o‘qiyotgan talabalar uchun mo‘ljallangan va «Oliy matematika» fanini o‘rganishda  
ular uchun ko‘rsatma vazifasini o‘taydi. U  sirtqi talabalar uchun nazorat ishlarini 
bajarishlariga oid asosiy tavsiyalarni va shuningdek fanning «Bir o‘zgaruvchi 
funksiyasining differensial hisobi», «Bir o‘zgaruvchi funksiyasining integral 
hisobi» va «Oddiy differensial tenglamalar» bo‘limlarini o‘rganish bo‘yicha 
uslubiy ko‘rsatmalarni o‘z ichiga oladi.  

Uslubiy  ko‘rsatmada  «Oliy  matematika»  fanidan  savollar,  tavsiya 
qilinayotgan adabiyotlar ro‘yxati va nazorat ishlari uchun yigirma besh variantdan 
iborat  topshiriiqlar  keltirilgan.  Nazorat  ishlarining  har  bir  topshirig‘iga  oid 
namunaviy  misol-masalalar yechib ko‘rsatilgan.  

Materiallarda nazorat topshiriqlari yigirma besh variant uchun berilgan bo‘lib 
ular uchta qismga ajratilgan.  

Ushbu qo‘llanma  «Matematika va tabiiy fanlar» kafedrasi tomonidan qurilish 
ta’lim  yo‘nalashlari  sirtqi  talabalarini  o‘quv-uslubiy  ta’minlashning  tarkibiy 
qismlaridan biri hisoblanadi.  
  

SIRTDAN  O‘QIYOTGAN   TALABALAR  USHUN 
NAZORAT  ISHLARINI  BAJARISH  BO‘YICHA 

UMUMIY  TAVSIYALAR 
 1. Sirtqi  talaba  fanni  o‘rganish  jarayonida  oily  matematikaning  turli 

bo‘limlaridan  nazorar  ishlaruini bajarishi lozim.  Bu  nazorat  ishlari o‘qituvchi 
tomonidan  taqriz  qilinadi.  Bajarilgan  ishga  yozilgan  taqriz  talabaga  uning 
materialni  o‘zlashtirganligi  bo‘yicha  baho  berish  imkonini  beradi,  mavjud 
kamchiliklarini ko‘rsatadi va keyingi ishlarini muvofiqlashtiradi va o‘qituvchining 
qo‘yiladigan savollarni tizimlashtirishida yordam beradi.  

2.  O‘rganilayotgan  material  bo‘yicha  yetarli  sondagi  misol  va  masala 
yechmasdan talaba nazorat ishini bajarishga kirishmasligi lozim.   

3. Har bir  nazorat ishi  mustaqil bajarilishi kerak. Mustaqil bajarilmagan 
nazorat ishi taqrizchi - o‘qituvchiga  uning ishida materialni o‘zlashtirish bo‘yicha 
kamchiliklarni ko‘rsatishi uchun imkon bermaydi, natijada talaba kerakli bilimga 
ega bo‘lmasdan yakuniy nazoratni topshirish uchun tayyor bo‘lmasligi mumkin.  

4. Nazorat ishi o‘z vaqtida topshirilishi lozim. Bu talabning bajarilmasligi 
taqrizchi - o‘qituvchiga  talabaning kamchiliklarini o‘z vaqtida ko‘rsatish imkonini 
bermaydi va ishning taqriz qilinishi vaqtini cho‘zilishiga olib keladi.  

5. Nazarat ishini bajarish va rasmiylashlashtirishda talaba quyidagi qoidalarga 
qat’iy amal qilishi lozim:  

a) nazorat ishi alohida daftarga taqrizchi - o‘qituvchining qaydlari uchun  
xoshiya qoldirilgan holda  bajarilshi kerak;  
b) daftarning muqavasida quyidagilar qayd etilishi lozom:  
- oily matematikadan nazaorat ishi va uning tartib raqami;  
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- talabaniing familiyasi va ismi-sharifi, reyting daftarchasining nomeri;  
- fakultet, kurs, guruh;  
- ishning oily o‘quv yurtiga jo‘natilgan sanasi va talabaning manzili.  
v) masalalarning yechimi uning keltirilgan tartibida joylashtirilishi kerak;  
g) har bir masalani yechishdan oldin uning sharti zarur joylarda harfli ifodalar  

o‘zining variantiga mos qiymatlar bilan almashtirilgan holda  to‘liq ko‘chirilishi 
kerak;  

d)  masala  yechimining  asosiy  bosqichlari  qisqa  va  lo‘nda  izohlar  bilan  
berilishi lozim;  
e) nazorat ishining oxirida foydalanilgan adabiyotlar ro‘yxati berilishi kerak.  
6. Talaba reyting daftarchasi nomerining oxirgi ikki raqamiga mos variantni  
bajaradi. Bunda  bu ikki raqam 25 ga bo‘linadi va  qoldiq talaba bajarishi 

kerak  
bo‘lgan variant nomerini bildiradi. Agar bu ikki raqam  75,50,25,00 dan iborat  
bo‘lsa, talaba  25- variantni bajaradi.  
7.  Taqriz  qilingan  ishni  olgandan  so‘ng  talaba  taqrizchi  tomonidan  
ko‘rsatilgan kamchiliklarni tuzatishi va ishni qayta taqrizga jo‘natishi lozim.  
8. Belgilangan tartibda taqrizdan o‘tgan va inobatga olingan (zachet qilingan) 

nazorat ishlarini topshirmagan talaba yakuniy nazoratga kiritilmaydi.    
  

«OLIY MATEMATIKA»  KURSIDAN  SAVOLLAR 
RO‘YXATI. 

  
Bir o‘zgaruvchi funksiyasining differensial hisobi 

        Hosila tushunchasiga olib keluvchi masalalar. Hosilaning ta’rifi, geometrik va 
mexanik ma’nolari. Funksiyaning differensiallanuvchanligi. Funksiyaning 
differensiali.  
         Yig’indi, ayirma, ko’paytma va bo’linmani differensiallash. Teskari 
funksiyani differensiallash. Murakkab funksiyani differensiallash. Asosiy 
elementar funksiyalarning hosilalari. Differensiallash qoidalari va hosilalar jadvali. 
Logarifmik differensiallash. Parametrik va oshkormas ko‘rinishda berilgan 
funksiyalarni differensiallash. Yuqori tartibli hosila va differensiallar.  

Ferma, Roll, Lagranj va Koshi teoremalari. Lopital qoidasi. Teylor formulasi 
Funksiyaning monotonlik shartlari. Funksiyaning ekstremumlari. Kesmada 

uzluksiz funkiyaning eng katta va eng kichik qiymatlari. Funksiya grafigining 
qavariqligi, botiqligi va egilish nuqtalari. Funksiya grafigining asimptotalari. 
Funksiyani tekshirish va grafigini chizisning umumiy sxemasi. 

 
Bir o‘zgaruvchi funksiyasining integral hisobi 

        Boshlang’ich funksiya va aniqmas integral. Aniqmas integralning xossalari. 
Asosiy integrallar jadvali. Integrallash usullari.  
        Sodda kasrlarni integrallash. Ratsional kasr funksiyalarini  integrallash. 
        Trigonometrik funksiyalarni integrallash.   
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         Irratsional ifodalarni integrallash. Elementar funksiyalarda ifodalanmaydigan 
integrallar 
         Aniq integral tushunchasiga olib keluvchi masalalar. Integral yig’indi va aniq 
integral. Aniq integralning geometrik va mexanik ma’nolari. Aniq integralning 
xossalari. 
        Yuqori chegarasi o‘zgaruvchi aniq integral. Nyuton-Leybnits formulasi. Aniq 
integralda  o‘zgaruvchini almashtirish. Aniq integralni bo‘laklab integrallash.   
        Cheksiz chegarali xosmas integrallar. Uzilishga ega bo‘lgan funksiyalarning 
xosmas integrallari. Xosmas integrallarning yaqinlashish alomatlari. 
        Aniq integralning geometrik va fizik tatbiqlari. 
 

Oddiy differensial tenglamalar 

Differensial tenglamalarga keltiruluvchi masalalar. Birinchi tartibli 
differensial tenglamalar. Koshi masalasi. O‘zgaruvchilari ajraladigan differensial 
tenglamalar. Bir jinsli tenglamalar. Birinchi tartibli chiziqli differensial 
tenglamalar. Bernulli tenglamasi. To‘liq differensialli tenglamalar.    
      Yuqori tartibli differensial tenglamalar. Koshi masalasi. Tartibini pasaytirish 
mumkin bo‘lgan differensial tenglamalar 
      Chiziqli bir jinsli tenglamalar. O‘zgarmas koeffitsiyentli ikkinchi tartibli 
chiziqli bir jinsli differensial tenglamalar. Bir jinsli bo‘lmagan yuqori tartibli va 
ikkinchi tartibli chiziqli differensial tenglamalar. Lagranjning ixtijoriy o‘zgarmasni 
variatsiyalash usuli. O‘ng tomoni maxsus ko‘rinishdagi tenglamalar.  
       Differensial tenglamalarni matematik paketlarda yechish.  
       Differensial tenglamalarning normal sistemasi. Normal sistemani yechish 
usullari. O‘zgarmas koeffitsientli birinchi tartibli chiziqli differensial tenglamalar 
sistemasini yechish. 

 
TAVSIYA QILINAYOTGAN ADABIYOTLAR 

  

1. Sh.R. Xurramov. Oliy matematika. Darslik, I-jild, T., “Tafakkur”. 2018.  
2. Sh.R. Xurramov. Oliy matematika. Darslik, 2-jild, T., “Tafakkur”. 2018.  
3. Sh.R. Xurramov. Oliy matematika (masalalar to‘plami, nazorat 

topshiriqlari). Oliy ta’lim muassasalari uchun o‘quv qo‘llanma. 1-qism. –T.: «Fan  
va texnologiya», 2015, 408 bet.  

4. А.П.Рябушко и др. Сборник задач индивидуальных заданий по 
высшей математике. Ч. 2– Минск, Высшая школа, 1991.   

5. О.В Зимина, А.И.Кириллов, Т.А. Сальникова, Высшая математика.               
М.: Физматлит, 2001.  

6.  П.С.  Данко,  А.Г.Попов,  Т.Я.Кожевникова.  Высая  математика  в  
упражнениях и задачах. Ч.1. –М.: 2003.  

7. К.Н.Лунгу, Е.В.Макаров. Высшая математика. Руководство к 
решению задач. Ч.1 – М.: Физматлит, 2007.   

8. Черненко В.Д. Высшая математика в примерах и задачах. 1том. СПб.  
“Политехника”, 2003.  
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NAZORAT ISHINI BAJARISH BO‘YICHA USLUBIY 
KO‘RSATMALAR 

Uslubiy  ko‘rsatmaning  ushbu  bandida  nazorat  ishlarining  namunaviy 
masalalari  yechib  ko‘rsatilgan.  Masalalarning  yechimi  talaba  nazorat  ishini 
bajarishi  jarayonida  o‘rganishi  kerak    bo‘lgan  mavzular  bo‘yicha  keltirilgan. 
Masalalarning yechimi talaba o‘zining variantini bajarishida faodalanilishi mumkin 
bo‘lgan formula va tushunchalarni o‘z ichiga olgan. Ta’kidlash joizki, bu formula 
va    nazariy  tushunchalar  faqat  amaliy  mashg‘ulotlarda  va  nazorat  ishlarini 
bajarilishida qo‘llanilishi mumkin. Ular yakuniy nazoratni topshirish uchun yetarli 
emas. 
 

1-MAVZU. BIR O‘ZGARUVCHI FUNKSIYASINING 
DIFFERENSIAL HISOBI 

 
1-masala. Hosilalarni toping: 
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Yechish. Berilgan hosilalarni differensiallash qoidalari va differensiallar 
jadvalidan foydalanib hisoblaymiz. 
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       4)  Logarifmik differensiallash formulasidan foydalanamiz: 
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2-masala. Parametrik ko‘rinishida berilgan y  funksiyalarning x  bo‘yicha 
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   U holda 
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4-masala. Funksiyani to‘la tekshiring va grafigini chizing: 
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       Yechish. .1o  Funksiyaning aniqlanish sohasi:  );;1()1;()( fD  
       .2o   0x da 1y  bo‘ladi. Funksiya Oy  o‘qini )1;0(  nuqtada kesadi. 0y  
bo‘lgani uchun funksiya Ox o‘qini kesmaydi.   
      .3o  Funksiya );1(  intervalda musbat ishorali va )1;( intervalda manfiy 
ishorali. 
       .4o  Funksiya uchun )()( xfxf  va )()( xfxf  tengliklar bajarilmaydi.  
Demak, u umumiy ko‘rinishdagi funksiya.        
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Demak,  1x  to‘g‘ri chiziq vertikal asimptota bo‘ladi.  
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       Demak, 1 xy  to‘g‘ri chiziq x da ham x  da ham gorizontal 
asimptota bo‘ladi.  
        .6o  Funksiyaning o‘sish va kamayish oraliqlarini topamiz. 
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.8o  Funksiyani qavariqlikka va botiqlikka tekshiramiz va egilish nuqtalarini 
topamiz. 
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        Ikkinchi tartibli hosila 13 x nuqtada mavjud emas. y   hosilaning ishorasi  bu 
nuqtadan chapda manfiy va o‘ngda musbat.  
        Demak, funksiyaning  grafigi )1;(  intervalda qavariq,  );1(   intervalda 
botiq bo‘ladi. Funksiya grafigining egilish nuqtasi yo‘q. 
       oo 81   bandlardagi tekshirishlar asosida funksiya grafigini chizamiz (1-shakl).  

 

2-MAVZU. BIR O‘ZGARUVCHI FUNKSIYASINING 
INTEGRAL HISOBI 
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         Yechish. 1) Integral ostidgi funksiya to‘g‘ri kasrdan iborat. Kasrning 
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Bundan   .5,2,2  CBA   Shunday qilib, 
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        4).  Integral ostidagi funksiyani standart shaklda yozib olamiz: 

.1
3
2

4
1

12
17








 


xx  

         Demak, .
3
2,

4
1,

12
17

 pnm   Bundan .11


 p
n

m  

Chebishevning uchinchi o‘rniga qo‘yishidan foydalanamiz: 

34
1

4
1

1 txx   yoki  .1)1( 34
1

tx  

Bundan 

,1 3
1

4

4








 


x
xt   ,)1( 43  tx    .)1(12 532 dtttdx   

U holda 




   dttttttdx
xx
x 5323

2
1333

17
2

12 5

3 24

)1())1(()1(12
)1(

 

  
dttdttt 4225

3
2

3
17

2 12)1(12  

.1
5

12
5

12
3

5

4

4
5 C

x
xCt 






 
  

    6-masala. Aniq integrallarni hisoblang: 

   1)  
9

0
2 3cos



x
xdx ;                                           2) 




2

268 .cossin2 xdxx  

    Yechish.1)  Aniq integralni bo‘laklab integrallash usuli bilan hisoblaymiz: 

 





9

0

9

02

9

0
2 3

3
13

3
1

3
3
1,

3cos

,,

3cos



xdxtgxxtg
xtgv

x
dxdv

dxduxu

x
xdx  
















  |0cos|ln

3
cosln

9
1

27
3|3cos|ln

9
10

393
1 9

0




xtg  

 2ln33
27
11ln

2
1ln

9
1

27
3







  

 . 
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    2)  Integral ostidagi funksiyaning darajasini pasaytiramiz: 

 222222424268 )cossin2()sin2(16)cossin2)(sin2(2cossin2 xxxxxxxx  

 xxxxx 2sin)2cos2cos21(162sin)2cos1(16 2222  

 xxxxx 2cos2sin162sin2cos322sin16 2222  

 222 )2cos2sin2(42sin2cos32)2sin2(8 xxxxx  

 )8cos1(22sin2cos324cos88 2 xxxx  

.2cos2sin328cos24cos810 2 xxxx   

Integralni hisoblaymiz: 

    



















2 2 2 2

2

2

268 2cos2sin328cos24cos810cossin2 xdxxxdxxdxdxxdxx  

 















2

2

22
2

)2(sin2sin16
8
8sin2

4
4sin810 xxdxxx  

.5
3

2sin1600
2

10
2

3












 

x
 

7-masala.  Berilgan l  egri chiziqning ko‘rsatilgan o‘q atrofida aylanishidan 
hosil bo‘lgan sirt yuzasini hisoblang: 

:l tytx 33 sin5,cos5   astroidaning 0t  dan 
2
t gacha qismi, .Oy  

        Yechish.  ),(tx   ),(ty     t  parametrik tenglamalar bilan berilgan 
egri chiziqning Oy  o‘q atrofida aylanishidan hosil bo‘lgan jism sirti yuzasi  

 




 dtttt )()()(2 22  

formula bilan hisoblanadi.  

tytx 33 sin5,cos5   astroidaning 





 

2
0 t  Oy  o‘q atrofida aylanishidan 

hosil bo‘lgan sirt yuazini hisoblaymiz: (2-shakl). 

 
2

0

22223 )cossin15()sincos15(cos52



 dtttttt  

 
2

0

3
2

0

2223 sincoscos150)sin(cos)sin(coscos150



 tdtttdtttttt  
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       2-shakl 

O  

5  

x  

y  

5  

 
2

0

2

0

5
4

2

0

4 .30
5

cos150)(coscos150sincos150

 

 tttdtdtt  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
8-masala. (8.1-8.15). Bir jinsli l  egri chiziq og‘irlik markazining 

koordinatalarini toping: 
:l  )cos1(),sin( tayttax  sikloidaning bir arkasi. 

       Yechish. Sikloidaning birinchi arkasi ax   to‘g‘ri chiziqqa nisbatan 
simmetrik bo‘ladi. Shu sababli sikloida og‘irlik markazining abssissasi axc   
bo‘ladi.    
        Sikloida og‘irlik markazining ordinatasini    

m

ydl
y

b

a
c





,    

b

a

dlm   

formula bilan topamiz.      
Bunda 

     dttattadl )cos1()sin( 2    dttta 222 sin)cos1(  

.
2

sin2cos22 dttadtta   

        Egri chiziq bir jinsli bo‘lgani uchun uning zichligi const bo‘ladi.         
U holda 

 



2

0

dlm  ;8
2

cos4
2

sin2
2

0

2

0

atadtta 
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2

0

2
2

0

2

2
sin

2
sin22

2
sin)cos1(2 dtttadtttaa  







 













  




2

0

32
2

0

22

2
cos

3
1

2
cos8

2
cos

2
cos18 ttatdta  

;
3

32
3
1

3
1118 22 aa  






   

.
3
4

83
32 2

a
a

ayc 




  

Demak,  







3
4; aaC  . 

 8-masala. (8.16-8.25). Berilgan chiziqlar bilan chegaralangan bir jinsli D  
yassi figura og‘irlik markazining koordinatalarini toping: 

:D  1
b
y

a
x  to‘g‘ri chiziq va koordinata o‘qlari bilan chegaralangan. 

      Yechish.    To‘g‘ri chiziq tenglamasidan topamiz:   .bx
a
by   

Quyidagi formulalarni qo‘llaymiz: 

,
m

xydx
x

b

a
c





    ,2

1 2

m

dxy
y

b

a
c





 

b

a

ydxm  . 

U holda 

;
222

0

2

0

 babababxx
a
bdxbx

a
bm

a
a







 















    

;
62323

222

0

23

0

 bababaxbx
a
bdxbx

a
bx

a
a

























   








 





   dxx

a
bx

a
bbdxbx

a
b aa

0

2
2

22
2

0

2 2
22
  

;
632

2
2

2

0

3

2

222
2  abx

a
bx

a
bxb

a









  

;
36

22 a
ba

baxc 






   .

36
22 b

ba
abyc 






  

Demak, 







3
;

3
baC . 
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 3-MAVZU. ODDIY DIFFERENSIAL TENGLAMALAR 

   9-masala. Differensial tenglamaning umumiy yechimini toping: 

   1) 034 22  dyxydxyx ;                    2) 03)3( 22  yyxxy .                                         

  Yechish. 1) O‘zgaruvchilari ajraladigan differensial tenglama berilgan. Uning har 
ikkala tomonini 034 22  xy  ga bo‘lib, o‘zgaruvchilarni  ajratamiz: 

0
43 22





 y

ydy
x

xdx . 

Bu tenglikni integrallaymiz: 

Cyx  22 43 . 

Bundan 
22 34 xCy   

yoki  

4)3( 22  xCy . 

   2) Berilgan tenglamani   

2

2

3
3

xxy
yy


  

ko‘rinishga keltiramiz. Bu ifodada     2

2

3
3),(

xxy
yyxf


  

bir jinsli funksiya. Demak, berilgan tenglama bir jinsli tenglama. 

Tenglamada xxuyuxy  ,  o‘rniga qo‘yish bajaramiz:  

22

22

3
3

xux
uxuxu


   yoki 
13

3 2




u
uuxu . 

Bundan  

           
13

33 22





u

uuuxu    yoki    .
13 


u
uxu  

O‘zgaruvchilarni ajratamiz:  

.13
x

dxdu
u

u
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Tenglamani integrallaymiz:  

 


x
dxCdu

u
u ln13     yoki    .||lnln3||ln xCuu   

Bundan  
xu
Cu ln3  .  

x
yu   o‘rniga qo‘yish bajaramiz:  

y
C

x
y ln3       yoki    x

y

Cey
3


 . 

  10-masala. Koshi masalasini yeching: 

2
1)0(,0cos2  yxyytgxy . 

        Yechish.  Tenglamani  xyytgxy cos2  ko‘rinishda yozamiz. Bu  
tenglama Bernulli tenglamasi. Bunda 2n .   

121   yyz  belgilash kiritamiz va chiziqli  

xztgxz cos  

tenglamani hosil qilamiz. 

       ,uvz    uvvuz    o‘rniga qo‘yish bajaramiz: 

.cos)( xvtgxvuvu   

vu,  funksiyalarni topish uchun  








xvu
vtgxv

cos
,0
 

sistemani tuzamiz. 

Sistemaning birinchi tenglamasidan xv cos  xususiy yechimni topamiz va 
uni sistemaning ikkinchi tenglamasiga qo‘yamiz: 

xxu coscos  ,   1u ,     .Cxu   

Berilgan  tenglamaning umumiy yechimini topamiz: 

,uvz       .cos)( xCxz   

Bundan 

xCxy cos)(1      yoki     .
cos)(

1
xCx

y


  

Tenglamaning xususiy yechimni topish uchun ixtiyoriy o‘zgarmasning qiymatini  
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boshlang‘ich  shartdan  topamiz:    

                                                 
C
1

2
1
    yoki   2C . 

        Demak, tenglamaning  izlanayotgan xususiy yechimi    

.
cos)2(

1
xx

y


  

       11-masala.  Differensial tenglamani ixtiyoriy o‘zgarmasni variatsiyalash usuli 

bilan yeching:         
x

yy
3sin

19  . 

        Yechish.   092 k  xarakteristik tenglama  ik 32,1   ildizlarga  ega.   

U holda mos bir jinsli tenglamaning umumiy yechimi xCxCy 3sin3cos 211    
ko‘rinishda bo‘ladi. 

Berilgan tenglamaning xususiy yechimini  

xxCxxCy 3sin)(3cos)( 21   

ko‘rinishda izlaymiz.   

)(1 xC  va )(2 xC  funksiyalarni topish uchun 











x
xxCxxC

xxCxxC

3sin
13cos)(33sin)(3

,03sin)(3cos)(

21

21

 

sistemani tuzamiz va yechamiz:   

.3
3
1)(,

3
1)( 21 xctgxCxC   

Bundan   

.|3sin|ln
9
1)(,

3
1)( 21 xxCxxC   

Demak,  berilgan tenglamaning xususiy yechimini 

xxxxy 3sin|3sin|ln
9
13cos

3
1

  

va umumiy yechimi  

xxxxxCxCy 3sin|3sin|ln
9
13cos

3
13sin3cos 21   
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yoki 

xxCxxCy 3sin|3sin|ln
9
13cos

3
1

21 





 






  . 

    12-masala.   Differensial tenglamalar sistemasining umumiy yechimini toping:  








.cos3
,sin

212

211

xyyy
xyyy

 

        Yechish.1) Sistemaga mos bir jinsli tenglamani tuzamiz: 








.3
,

212

211

yyy
yyy

 

Sistemaning xarakteristik tenglamasini tuzamiz va yechamiz: 

0
13
11








,  .2,2 21    

21   da 03 2111   tenglikdan 1121 3   yoki 111   desak,  321   
kelib chiqadi. 

        22   da shu kabi topamiz:  .1,1 2212    

U holda bir jinsli sistemaning yechimi 












xx

xx

eCeCy
eCeCy

2
2

2
12

2
2

2
11

3
,

 

bo‘ladi. Berilgan sistemaning xususiy yechimini  








xBxAy
xBxAy

sincos
,sincos

222

111  

ko‘rinishda izlaymiz.   

Bundan 








.cossin
,cossin

222

111

xBxAy
xBxAy

 

       2121 ,,, yyyy   larni berilgan sistemaga qo‘yamiz  xcos  va xsin lar oldidagi 
koeffitsiyentlarni tenglab, topamiz: 

.
5
4,

5
1,

5
1,0 2211  BABA  
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Demak, berilgan sistemaning xususiy yechimi va umumiy yechimi: 













xxy

xy

sin
5
4cos

5
1

,sin
5
1

2

1

  ,          
















.sin
5
4cos

5
13

,sin
5
1

2
2

2
12

2
2

2
11

xxeCeCy

xeCeCy

xx

xx

 

 

NAZORAT ISHINI BAJARISH UCHUN 
TOPSHIRIQLAR 

 

1-masala. Hosilalarni toping: 

 1.1. 1)  .
)5(

8125 2
3 4




x
xxy                    2) .arccos1 4x

x
ctgy   

         3) .)52( 3

tgxe
xy 

                                             4) .)(cos 42  xxy  

 1.2.  1)  .375
)2(

3 7 2
5 


 xx

x
y                    2) .3 5xarcctgxtgy   

         3) .
534 2

3




xx
ey

xtg

                                       4) .)1( cos3 xxy   

  1.3. 1)  .
534

5)7( 2
3 5




xx
xy                  2) .2arccos2 33 xxtgy   

          3) .
)5( 4

2sin




x
ey

x

                                            4) .)( 15  xarctgxy  

   1.4.  1) .
732

2)4( 2
5 6




xx
xy                  2) .32 5 xarctgy tgx   

           3) .
252

5cos




xx
ey

x
                                    4) .)( 1 xarctgxy  

   1.5. 1) .)5(
134

3 5
2 


 x
xx

y                     2) .arcsin2 53 xxtgy   

          3) .73
3

2

xe
xxy 

                                     4) .2cos xxy   
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   1.6.  1) .132
)4(

3 6 2
2 


 xx

x
y                      2) .2arccos 37 xxctgy   

           3) .
574 2 




xx
tgxey

x

                                      4) .3 xxy  

   1.7)  1) .34
)4(

3 3 4
2 xx

x
y 


                       2) .7 6sin xtgey x  

           3) .
)42(

cos
5

3




x
xy                                            4) .)(sin 3xxy   

   1.8.  1) .
736

8
)1(

2
23 





xxx

y                       2) .8 3cos xctgey x   

           3) .15 32 xexxy                                4) .)(cos
2xxy   

   1.9.  1) .38
)1(

7 2
3 xx

x
y 


                           2) .4arccoscos5 xxy   

           3) .
)52(

2
7

2




x
y

x

                                          4) .)( sin xtgxy   

  1.10.  1) .
)4(

4543 4
5 2




x
xxy                   2) .57sin 23 xarcctgxy   

             3) .
)23( 2

5sin




x
ey

x

                                        4) .23 xxxy   

  1.11.  1) .
)3(

4543 5
3 2




x
xxy                  2) .33sin 52 xarcctgxy   

            3)  .)13( 44 xexy                                    4) .3sin xxy   

  1.12. 1)  .
)2(

423 3
34




x
xxxy                2) .cos 45 arctgxxy   

           3) .)245( 322 xexxy                           4) .)1( sin2 xxy   

  1.13. 1)  
 

.)13(
4

3
3 42

2 


 xx
x

y                 2) .7cos2 26 xxtgy   

           3)  .
)53( 4

5




x
ey

xctg

                                         4) .)2(sin 1 xxy  
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  1.14. 1)  .
)153(

10)4( 2
3 7




xx
xy                 2) .arcsin43 xxctgy   

           3) .)32(
2

7

xe
xy 

                                             4) xtgxy 2)1(   

  1.15. 1)  .
)2(

4523 5
3 4




x
xxy                   2) .52 3cos xarctgy x   

           3) .
)42(

3
22

2




xx
y

x

                                     4) 12

)(sin  xxy  

  1.16. 1)  .
132

3)3( 3
3 4




xx
xy                     2) ).2(ln4 5   xy x  

           3) .
)53( 3

4




x
ey

x

                                             4) .)13( arcsin2 xxy   

  1.17. 1)  .258
)2(

7 2
5 xx

x
y 


                    2) .7arcsin3 4xy tgx   

           3) .
)52( 6

4sin




x
ey

x

                                             4) .)( 4 xxey  

  1.18.  1) .
742

5)1( 2
3 5




xx
xy                      2) .2arccos5 52

xy x   

             3) .1053
4

2

xe
xxy 

                                     4) .)1( 13 2 xxy  

  1.19.  1)   .
)142(

54 22

5




xx
xy                 2) .23sin 34 xarctgxy   

             3) .257
cos

3

xe
xxy 

                                   4) .)( 13 xtgxy  

  1.20.  1) .
)1(

5537 3
5 32




x
xxy                   2) xxtgy arcsin23   

             3) .
43 2

3




xx
ey

xtg
                                    4) .)( sin3 xxey   
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  1.21.  1) .
857

9)3( 2
7




xx
xy                 2) .3sin 5 xarctgxy   

           3) .
152

3




xx
ey

x

                                   4) .arcsin xxy   

  1.22.  1) .
431

28 2
3

xx
xy


                      2) .3arcsin3cos 24 xxy   

            3) .
)243( 2

5




xx
ey

xctg

                              4) .)(arcsin xxy   

  1.23.  1) .
237

4)1( 2
4 5




xx
xy                2) .8cos2sin 53 xxy   

            3) .
5

3arccos




x
ey

x

                                         4) .)( 3 xetgxy   

  1.24.  1) .
736

3)2( 2
5 6




xx
xy               2)   .143cos 35  xtgxy  

            3) 2

5sin

)23( 


x
ey

x

                                      4) .)(sin 6 xxy  

  1.25.  1) .
)3(

3251 4
2




x
xxy               2) .4arcsin 24 xxtgy   

            3) .23 2

xe
xxy 

                                    4) .15sin  xxy  

2-masala. Parametrik ko‘rinishida berilgan y  funksiyalarning x  bo‘yicha 
ikkinchi tartibli hosilasini  toping: 

2.1. 







.cos
,sin
tty
ttx

                                         2.2. 







.18
,2

3

5

tty
ttx  

2.3. 







.cos
,2

ty
ex t

                                              2.4. 










.
cos

1
,

2 t
y

ctgtx
 

2.5. 







.2sin
,2cosln

2 ty
tx

                                        2.6. 










).1ln(

,
3
1

2

3

ty

ttx  
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  2.7. 









 ).(

3
1

,1
33

3

tt

t

eey

ex
                                        2.8. 








.
),1ln( 2

tarctgty
tx

 

  2.9. 







).cos1(2
),sin(2
ty
ttx

                                        2.10. 










.
sin

1
,

2 t
y

tgtx
 

2.11. 










.4cos
2
1

,4sin
3

3

ty

tx
                                           2.12. 








.ln2
,

tctgy
ctgttgtx

 

2.13. 











.
1

3
,4

2

2

t

t

e
y

ex
                                               2.14. 








.sin2
,cos3

3

2

ty
tx  

2.15. 







.sin
,cos2

tty
tx

                                            2.16. 







.sinln
,cosln

tty
ttx

 

2.17. 







.sin
,cos3

tty
tx

                                            2.18. 







.sin
,cos

tty
ttx

 

2.19. 







.sin
,2sin2

3 ty
ttx

                                         2.20. 






.2arccos

),1arcsin( 2

ty
tx

 

2.21. 










.sin

,
2

cos

tty

tx                                              2.22. 







.cos1
,2

ty
tx  

2.23. 










.1
,

2

23

t
ty

tttx
                                       2.24. 











.2cos

,2sin
2
1

ty

ttx  

2.25. 










.2cos

,2sin
2
1

ty

ttx  

3-masala. limitni Lopital qoidasidan foydalanib toping: 

     3.1. 
tgx

x x










1lim
0

.                                                    3.2. 
xtg
xtg

x 5
3

lim
2




.                                               

     3.3. )ln(lim
0

xx
x

.                                                   3.4. .
55

4arcsinlim
0 xx e

x
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    3.5. .
sin4
sinlim

0 xx
xtgx

x 



                                     3.6. .2)2cos1(lim

0
xctgx

x



                               

    3.7. .)1(lim sin
1

0

x

x
x


                                       3.8. .lnlim 2

0
xx

x
                                           

    3.9. .
ln
1

1
1lim

0






 

 xxx
                              3.10. 






 

 xe x
x

1
1

1
lim

0

.                                       

 3.11. 2

sin

0
lim x

aa xx

x




.                                     3.12. 
)ln(cos
)ln(cos

lim
0 bx

ax
x

.                                        

 3.13. 
)21ln(

1
lim

0 x
e x

x 



.                                     3.14. 

x
e x

x 2sin
1

lim
0




.                                                 

 3.15.  x

x
x

1

0
coslim


.                                        3.16. x

x
x

1

0
)sin1(lim 


.                                           

 3.17. xtg

x

tgx 2

4

)(lim




.                                        3.18. )(lim 3 x

x
ex 


.                                               

 3.19. 
20 1

lim
xx

ba xx

x 



.                                     3.20. 

2
)(lim

xtgx
x







.                                          

 3.21. 
3

ln
lim

x
x

x 
.                                             3.22. 






 

 x
x

xx lnln
1lim

1
.                                       

 3.23. ctgx

x
x)sin1(lim

0



.                                3.24. 

x
x

x

coslnlim
0

.                                              

3.25. 30
lim x

arctgxx
x




.            

4-masala. Funksiyani to‘la tekshiring va grafigini chizing: 

   4.1. 
xx

xxy
2

1
2

2




                                     4.2. 21
1
x

y


 . 

  4.3. 
)1(4

)3( 2





x

xy .                                      4.4. 
1

2
2 


xx

y . 

  4.5. 
xx

xy
2
1

2 


 .                                      4.6. 
1
)1(

2

2





x
xy . 

  4.7. 2

2

41
42
x
xy




 .                                      4.8. 2

3 1
x

xy 
 . 
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4.9. 
14

2
2

2




x
xy .                                               4.10. 23 x

xy


 . 

4.11. 2
12

x
xy 

 .                                                4.12. 2

2

)1(
)1(





x
xy . 

4.13. 
9

1
2 


x

y .                                                4.14. 
2)1( 


x

xy . 

4.15. 
2)1(
)1(8





x
xy .                                              4.16. 

2)1(
12





x
xy . 

4.17. 
13

4




x
xy .                                                 4.18. 2

3

)1(2 


x
xy . 

4.19. 
2

3 2





x

xy .                                                4.20. 
2)1(

4



x

xy . 

4.21. 
25

5
2

2




x
xy .                                              4.22. 

1
332





x

xxy . 

4.23. 
x

xy 12 
 .                                                 4.24. 

x
xy 163 

 . 

4.25. 2

2 14
x

xxy 
 . 

5-masala. Aniqmas integrallarni toping: 

  5.1.  1)   
 .

)134)(1(
77

2 dx
xxx

x                      2)  
.

cos3sin42 xx
dx  

          3)  
 .

)1( 3

63 2

dx
xx

xxx                                 4) 
 .1

2

3 2

dx
x

x  

  5.2.  1)   
 .

)136)(1(
63

2

2

dx
xxx

xx                      2)  
.

sin3cos4 xx
dx  

          3)  
 .

31
3

3
dx

x
x                                      4) 


 .1
15 4

3 5

dx
xx

x  

   5.3.  1)   
 .

)4)(2(
13

2

2

dx
xx
xx                             2)  

.
sin35

sin
x

xdx  

           3) 
 .1

2
dx

xx
x                                          4) 


 .1
9 4

3 3

dx
xx

x  
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    5.4. 1)   
 .
8

124
3

2

dx
x

xx                                      2)  
.

cossin1
cos

xx
xdx  

           3) 


 .1
3

3 2

dx
xx

x                                            4)  
 .1

152

3 5 4

dx
xx
x  

    5.5. 1)   
 .

)52)(1(
133

2 dx
xxx

x                           2)  
 .

cos1
7cos5sin6 dx

x
xx  

           3) 


 .
11

1
3

dx
x

x                                           4) 

 .1

9 8

3 3 2

dx
xx
x  

    5.6.  1)   
 .

)2)(1(
153

2

2

xx
xx                                      2)  

.
5cos3 x

dx  

            3)  
.

3 3 2xx
dxx                                               4) 




.

)1(
8 7

4 3

dx
xx
x

 

    5.7.  1)   
 .

)32)(2(
12

2

3

dx
xxx

x                         2)  
.

3cos5 x
dx  

            3)  
 .

1
11 3

dx
x

xx                                 4) 

 .1
9 4

3 3

dx
xx

x  

    5.8.  1)   
 .

)1)(1(
53
2 dx

xx
x                                   2)  

.
3cossin xx

dx  

            3)  
 .

6

3

dx
xx
xx                                             4) 




.

)1(
20 72

5 44 3

dx
xx
x

 

    5.9.  1)   
 .

)1)(2(
65

2 dx
xxx

x                             2)  
 .

1cossin
sin1 dx

xx
x  

           3) 


.
43 2

dx
xx

x                                            4) 

 .1
12 5

4 3

dx
xx

x  

 5.10.  1)   
 .

)1)(2(
12

2

2

dx
xxx

xx                              2)  
.

)cos1(cos xx
dx  

           3)  
 .

)1( 3

3 2

dx
xx

xxx                                  4)  


.
)1(

32

3 25 4

dx
xx

x
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  5.11. 1)   
 .
1

23
3

2

dx
x

xx                                    2)  
.

5cos3sin xx
dx  

           3) 
 .)1)(1(

6 5

3

dx
x

xx                             4) 

 .1
5 2

5 3

dx
xx

x  

   5.12. 1)   
.

)102)(2(
36

2 xxx
dx                        2)  

.
3sincos2 xx

dx  

            3)  
.

1 3

6

x
dxx                                                4) 




.

)1(
6 5

3 2

dx
xx
x

 

 5.13.  1)  
 .

)1)(1(
13

2

2

dx
xxx

xx                            2)  
.

cossin2 xx
dx  

           3)  
.

3 xx
dx                                             4)  

 .1
3

3 4

dx
xx
x  

  5.14.  1)   
 .

)22)(1(
23

2 dx
xxx

x                       2)  
.

sin3cos xx
dx  

            3)  
 .
1

11 3

dx
x

x                                       4). 

 .1

6 5

4 3 2

dx
xx
x  

  5.15.  1)   
 .

)22)(3(
25

2 dx
xxx

x                       2)  
.

cossin1
sin

xx
xdx  

            3)  
 .

11
11

3
dx

x
x                                        4) 


 .1

25 112

5 5 6

dx
xx
x  

  5.16. 1)   
 .

)1)(1(
35
2 dx

xx
x                                  2)  

;
cossin3 xx

dx  

           3) 


 .
)(

1
6

3

dx
xxx

x                                     4)  
 .1 3

dx
xx
x  

  5.17.  1)   
 .

)134)(2(
612

2 dx
xxx
x                       2)  

.
5cos3 x

dx  

            3) 

 .

)1(
1

3
dx

xx
x                                        4) 




.

)1(
9 5

3 23

dx
xx
x
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   5.18.   1)   
 .

)52)(1(
1022

2

2

dx
xxx

xx                     2)  
.

cos4sin3 xx
dx  

              3)  
.

3

6

xx
dxx                                          4) 




.

)1(
5 22

4 35 4

dx
xx
x

 

    5.19.  1)   
 .

)32)(2(
73

2 dx
xxx

x                    2)  
.

cos48 x
dx  

              3)  
.

1 4
dx

x
x                                         4)  


.

)1(
52

5 43 2

dx
xx

x
 

    5.20.  1)   
 .

)1)(2(
34

2 dx
xxx

x                      2)  
.

4sin4cos3 xx
dx  

              3)  
.

1

3

dx
x

x                                          4)  
 .1

82

4 3

dx
xx
x  

   5.21.  1)  
 .

)136)(1(
36175

2

2

dx
xxx

xx                     2)  
.

cos2
cos

x
dx  

              3) 


.
1 3 2x

dxx                                            4) 

 .1
3 2

3

dx
xx

x  

  5.22.   1)   
 .

)102)(2(
222

2 dx
xxx

x                   2)  
.

2cos3sin xx
dx  

           3) 


 .
33

3
3

6

dx
xx

x                             4) 



.

)1(
12 7

4 33

dx
xx
x

 

   

   5.23.  1)   
 .

)52)(1(
772

2

2

dx
xxx

xx                      2)  
.

cos3sin2 xx
dx  

             3)  
.

)(3 xxx
dx                                       4) 




.

)1(
10 9

5 4

dx
xx
x

 

    5.24. 1)   
 .

)136)(1(
13

2

2

dx
xxx

xx                    2)  
.

5sin4cos2 xx
dx  

          3)  
 .

11
11 dx

x
x                                        4)  


.

)1(
42

3 24 3

dx
xx
x
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5.25.  1)   
 .
27
65

3

2

dx
x
x                                              2).  

.
cos3sin25 xx

dx  

           3) 


 .
22

2
3

dx
xx
x                                     4)  

 .1
52

5 4

dx
xx
x  

    6-masala. Aniq integrallarni hisoblang: 

     6.1. 1) 



0

2

2 .3cos)2( xdxx                                     2) 


0

84 .cos2 xdx  

     6.2. 1) 
2

1

2 .ln
e

xdxx                                               2) 


0

264 .cossin2 xdxx  

      6.3. 1)  
3

0

2 .sin)3( xdxxx                                      2) 
2

0

444 .cossin2 xdxx  

      6.4.  1)  
2

1

.)23ln( dxxx                                        2) 


0

84 .sin2 xdx  

      6.5. 1) 
2

1

2 .ln xdxx                                                 2) 
2

0

44 .
4

cos
4

sin dxxx  

      6.6. 1)  
2

0

2 .cos)1(


xdxx                                       2) 
2

0

62 .
4

cos
4

sin dxxx  

      6.7. 1) 


1

1

22 .dxex
x

                                                 2) 



2

628 .cossin2 xdxx  

      6.8. 1) 
1

0

;xarctgxdx                                              2) 


0

2

88 .sin2


xdx  

      6.9.  1) 





0

2

2 ;)1( dxex
x

                                          2) 
2

0

44 .3cos3sin xdxx  

    6.10. 1) 
e

xdxx
1

2 .ln                                                 2) 


0

624 .cossin2 xdxx  

    6.11. 1) 
1

0

32 .dxex x                                                   2) 



2

88 .cos2 xdx  

    6.12. 1) 



1

0

2 .)1(ln
e

dxx                                           2) 


0

2

628 .cossin2


xdxx  
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   6.13. 1) 
2

0

2 .
2

sin



dxxx                                           2) 
2

0

62 .cossin xdxx  

   6.14. 1) 
3

0
2 .

cos



x
xdx                                                 2) 



0

444 .cossin2 xdxx  

   6.15.1) 
e

xdxx
0

2 .ln                                              2) 
2

0

8 .
4

cos dxx  

   6.16. 1) 
e

xdx
1

3 .ln                                                2) 


0

624 .
2

cos
2

sin2 dxxx  

   6.17.1) 


0

3 .sin xdxx                                             2) 
2

0

26 .cossin xdxx  

   6.18.1) 



0

2

2 .3cos)4( xdxx                                 2) 


0
268 .cossin2



xdxx  

   6.19. 1) 
3

4

2 .
sin



 x
xdx                                                 2) 




2

88 .sin2 xdx  

   6.20. 1)  
3

4

2 .2sin)3(


xdxxx                              2) 



2

448 .cossin2 xdxx  

   6.21. 1) 



0

1

2 .)1ln( dxxx                                     2) 


0

444 .
2

cos
2

sin2 dxxx  

   6.22.1)  


0

2 .
2

cos)1( dxxx                                  2) 
2

0

8 .
4

sin dxx  

   6.23. 1) 
e

dx
x

x
1

2 .ln3                                             2) 


0

2

88 .cos2


xdx  

   6.24.1) 



0

1

2 .)1( dxex x                                       2) 


0

2

448 .cossin2


xdxx  

   6.25.1) .
1

0
 dxxxarctg                                       2) 



0

84 .
2

cos2 dxx  
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7-masala.  Berilgan l  egri chiziqning ko‘rsatilgan o‘q atrofida aylanishidan 
hosil bo‘lgan sirt yuzasini hisoblang: 

     7.1. :l  teytex tt cos,sin   egri chiziqning 0t  dan 
2
t  gacha qismi, .Ox  

      7.2. :l  tytx 33 sin2,cos2   astroida, .Oy      

      7.3. :l  )cos1(3),sin(3 tyttx   sikloidaning bir arkasi, .Ox      

      7.4. :l  sin4r  aylananing  0  dan 
2
  gacha qismi, .Ox  

      7.5. :l  
16

4,
24

23 tytx   egri chiziqning  0t  dan 22t  gacha qismi, .Ox  

      7.6. :l  
2

ln
4

2 xxy   egri chiziq yoyining 1x  dan ex  gacha qismi, .Ox  

      7.7. :l  xy sin sinusoidaning 0x  dan x  gacha qismi, .Ox    

      7.8. :l  1
1625

22


yx  ellipsning 0x  dan 5x  gacha qismi, .Ox  

      7.9. :l  
2

2 xchy   zanjir chiziq yoyining 0x  dan 2x  gacha qismi, .Ox  

    7.10. :l  yx 22   parabolaning 0y  dan 
2
3y  gacha qismi, .Oy     

    7.11. :l  

2
cos

1
2 

r  egri chiziq yoyining 0  dan 
2
  gacha qismi, .Ox  

    7.12. :l  122  xy  parabolaning 0x  dan 7x  gacha qismi, .Ox  

    7.13. :l  2cos92r  limniskataniing  0  dan 
4
  gacha qismi, .Ox  

    7.14. :l  cos4r  egri chiziq yoyi, .Ox       9. .,, Oxaxa
a
xachy   

    7.15. :l  )cos1(2 r  kardioidaning     dan 
2
  gacha qismi, .Ox  

    7.16. :l  teytex tt cos,sin   egri chiziqning 0t  dan
2
t  gacha qismi, .Oy  
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    7.17. :l  
2

ln
4

2 yyx   egri chiziq yoyining 1y  dan ey  gacha qismi, .Oy  

    7.18. :l  tytx sin1,cos   egri chiziq yoyi, .Ox  

    7.19. :l  
3

,
2

4
32 tytx   egri chiziqning  0t  dan 22t  gacha qismi, .Oy           

    7.20. :l  1
259

22


yx  ellipsning 0y  dan 5y  gacha qismi, .Oy  

    7.21. :l  

2
sin

1
2 

r  egri chiziq yoyining  0  dan 
2
  gacha qismi, .Ox  

    7.22. :l  )cos1(2),sin(2 tyttx   sikloidaning bir arkasi, .Oy  

    7.23. :l  )cos1(5 r  kardioidaning  0  dan 
2
  gacha qismi, .Oy  

    7.24. :l  tytx 33 sin4,cos4   astroida, .Ox  

    7.25. :l  xey   egri chiziq yoyianing 0x  ga mos qismi, .Ox  

8-masala. (8.1-8.15). Bir jinsli l  egri chiziq og‘irlik markazining 
koordinatalarini toping: 

  8.1. :l  
4

sin2,
4

cos2 33 tytx   astroidaning birinchi kvadrantdagi qismi. 

  8.2. :l  sin2r  egri chiziqning  0  dan   gacha qismi. 

  8.3. :l  )3(3  xchy  zanjir chiziq yoyining 3x  dan 3x  gacha qismi. 

  8.4. :l  tytx 33 sin5,cos5   astroidaning Oy  o‘qdan chapda yotgan qismi. 

  8.5. :l  922 yx  aylananing o60 li markaziy burchagi orasidagi qismi.      

  8.6. :l  )cos1(2 r  kardioidaning     dan 
2
  gacha qismi. 

  8.7. :l  32 ,3 ttytx   egri chiziq yoyining  0t  dan 1t  gacha qismi. 

  8.8. :l  )cos(sin3),sin(cos3 tttytttx   (  t0 ) egri chiziq yoyi. 

 8.9. :l  
3

sin 3 ar   egri chiziq yoyi. 

  8.10. :l  2522 yx  aylananing Ox  o‘qdan yuqori yarim qismi. 
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  8.11. :l  )cos1(4 r  kardioidaning  0  dan   gacha qismi. 

  8.12. :l  
a
xachy   zanjir chiziq yoyining ax   dan ax   gacha qismi.             

  8.13. :l  1622 yx  aylananing Oy  o‘qdan o‘nq tomonda yotgan yarim qismi. 

  8.14. :l  
2

sin3,
2

cos3 33 tytx   astroidaning uchinchi kvadrantdagi qismi. 

   8.15. :l  cos2r  egri chiziq yoyining  
4
   dan 

4
  gacha qismi.          

8-masala. (8.16-8.25). Berilgan chiziqlar bilan chegaralangan bir jinsli D  
yassi figura og‘irlik markazining koordinatalarini toping: 
8.16. :D  2cos92r  limniskataning birinchi halqasi bilan chegaralangan. 

8.17. :D  xy sin sinusoida va Ox  o‘qining  ];0[   kesmasi bilan chegaralangan. 

8.18. :D  xy 32   va yx 32   egri chiziqlar bilan chegaralangan. 

8.19. :D  tytx 33 sin4,cos4   





 

2
0 t  astroida yoyi bilan chegaralangan. 

8.20. :D  )cos1(2 r  kardioida bilan chegaralangan. 

8.21. :D  1
1625

22


yx  ellips va koordinata o‘qlari )0,0(  xy  bilan 

chegaralangan. 

8.22. :D  0,0,)2( 2  yxxy   chiziqlar  bilan chegaralangan. 

8.23. :D  1622 yx  aylananing o60 li markaziy burchagi bilan    
chegaralangan. 

8.24. :D  6 yx , 0,0  xy  chiziqlar bilan chegaralangan. 

8.25. :D  xy cos  kosinusoida va koordinata o‘qlari  bilan chegaralangan. 

   9-masala. Differensial tenglamaning umumiy yechimini toping: 

  9.1. 1) .1)1(   yye x                                   2)  .22 yxyyxy                

  9.2. 1) .ln 3' xeyy                                         2) .332 yxyxy                 

  9.3.1) ).2(cos)2cos(cos3 yxyxyy     2)  .0)75()54(  dyxydxxy               

  9.4. 1) .02)8(  dxyeye xx                      2)  .1ln 





 

x
yyyx               
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     9.5. 1) .03
2

 xdxdyyx                             2) .0)2(  yyxxy                

     9.6. 1) .0)1( 22

 dxyxdye x                  2)  .sin
x
y

x
yy                

     9.7. 1) .3 ydydxe xy                                   2)  ).( 223 xyyyx                

     9.8. 1) .0)(  xyyyxyx                   2)  .
x
ytg

x
yy                

     9.9.1) .)1(2 22 dxxdyyx                          2) .ln)( 





 


x

yxyxyyx                

   9.10.1) .0)()( 22  yxyyxxy              2)  .x
y

xeyyx                

   9.11.1) .)1( 2 dxxxydy                              2)  .lncos 







x
yyyx               

   9.12. 1) .0
1
1

2

2






x
yy                             2)  .)2( 22 yxyyxyx                

   9.13. 1) .sincoscossin xdxyxdyy             2) .
y
x

x
yy                 

   9.14. 1) .10 yxy                                         2)  .)( yxxyy                

   9.15. 1) .011 22  dxyxdyx           2)  .0ln  xdydx
x
yy               

9.16. 1) .)1()1( dyxdxy                        2) .2 22 xyyxy                 

   9.17. 1) .04 22  xxyyx                 2)  .)2( 22 yxyxyxy                

   9.18. 1) .0)32(2  dxyxydyx                 2)  .0)2(  ydxdyxy               

   9.19.1) .0)1( 2  dyxdxy                     2) .)63()32( 2322 dxyxyxdyxy                 

   9.20. 1) .0)1(1  yey                            2) .)(2 yyxxy                 

   9.21. 1) .0)33()24( 22  dyyxydxxyx          2)  .02)3( 22  xydydxyx               

   9.22.1) .cos2cossin xxyyy                   2)  .0)2( 22  dyxdxxyy               

   9.23.1) .)12( tgxyy                                 2) .22 dyyxxdyydx                 

   9.24.1) .3 22 ydyxydydxy                 2) .24 22 yyxyx                 
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9.25. 1) .0)4(  dyedxex yy                                    2)  .22 yexyxye y
x

y
x









      

10-masala. Koshi masalasini yeching: 

10.1. ,
3

2xyyxy     .3)1( y                  10.2. .
4
9)0(,2  yyeyy

x

                     

10.3. .1)0(,2  yxyyy                     10.4. .
2
1)1(,ln2 2  yxyyyx  

10.5. .1)1(,)54(53 4  yyxyyx       10.6. .2)0(,22 23  yyxxyy                     

10.7. .1)0(,2  yxyyy                      10.8. .2)0(,)(2 2  yxyyy                      

10.9. .1)0(,cos4  yxyytgxy        10.10. .2)1(,2  yxyyxy  

10.11. .1)1(,42 2  yyyxyx            10.12. .1)0(,33  yyyxy                      

10.13. .1)0(,sin
3
2 4  yxyytgxy     10.14. .1)1(,ln2  yxyyyx                      

10.15. .1)1(,)(2 2  yxyyyx               10.16. .3)1(,ln)(3 2  yxyyyx                     

10.17. .2)1(,2  xyxxxy                  10.18. .2)0(,0cos2  yxyyy                       

10.19. 3322 .3)1(,  yyxyxy              10.20. .8)2(,2 3  yyyxyx                     

10.21. .1)1(,2  yxyyyx                     10.22. .4)0(;  ye
y
xyy x    

10.23. .2)1(,3
2









 xdyy

y
xxdx        10.24. .

2
2)0(;

23   yeyxyy x                     

10.25. .2)1(;2  yxyyxy           

       11-masala.  Differensial tenglamani ixtiyoriy o‘zgarmasni variatsiyalash usuli 
bilan yeching:          

    11.1. ctgxyy   .                                   11.2.   xtgyy 24  .       

    11.3.   xxyy 2cos .                             11.4. tgxyy  .       

    11.5. xctgyy 24  .                                11.6.   xxeyyy  2 .       

     11.7. .4 22 xx eeyy                     11.8. 
x

yy
2sin

14  .       
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  11.9. xe
yyy 21

165


 .                     11.10.   .
1

 x

x

e
eyy       

11.11. .
cos

22
x

eyyy
x

                    11.12. .44 3

3

x
eyyy

x

       

11.13. 
x

yy
sin

1
 .                                    11.14. .2

x
eyyy

x

      

11.15. .
cos

54
2

x
eyyy

x

               11.16. .
2cos

14
x

yy        

11.17. .
1

123


 xe
yyy              11.18. .ln44 2 xeyyy x     

11.19. .2 xxeyy                             11.20. ).sin(2 xx eeyy         

11.21. .)cos(2 xx eeyy                      11.22. .44 3

2

x
eyyy

x

    

11.23. .
3cos

12
x

yy                       11.24. .
sin

2
2 x

yy         

11.25. .
sin

2
2

x
yy


       

    12-masala.   Differensial tenglamalar sistemasining umumiy yechimini toping:  

   12.1. 







.
,3

212

211

xyyy
eyyy x

                         12.2. 







.sin23
,cos2

212

211

xyyy
xyyy

  

   12.3. 







.22
,

212

211

xyyy
xyyy

                           12.4. 







.3
,
2

212

211

xyyy
xyyy

  

   12.5. 







.2
,3

212

2
211

xyyy
eyyy x

                          12.6. 







.25
,12

212

211

xyyy
yyy

 

   12.7. 







.
,4

3
212

211
xeyyy

yyy
                        12.8. 








.3
,3

212

211
x

x

eyyy
eyyy

  

   12.9. 







.2
,cos

212

21

yyy
xyy

                               12.10. 







.2
,1454

212

211

xyyy
xyyy
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12.11. 







.cos24
,sin2

212

211

xyyy
xyyy

                     12.12. 











.4
,

212

211
x

x

xeyyy
eyyy

  

12.13. 







.154
,45

212

211

yyy
eyyy x

                            12.14. 








.125
,2

2
212

211

xyyy
yyy

 

12.15. 







.3
,35

2
212

2
211

x

x

eyyy
xeyyy

                      12.16. 







.2
,4

212

211
xxeyyy
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