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Buxoro davlat universiteti 

 

ANNOTATSIYA 

 Akademik litseylarda Matematika fanini o’qitishda ta’lim maqsadiga erishish 

jarayonining umumiy mazmuni, ya’ni, avvaldan loyihalashtirilgan ta’lim jarayonini 

yaxlit tizim asosida, bosqichma-bosqich amalga oshirish, aniq maqsadga erishish 

yo‘lida muayyan metod, usul va vositalar tizimini ishlab chiqish, ulardan samarali, 

unumli foydalanish hamda ta’lim jarayonini yuqori darajada boshqarishni ifodalaydi. 

Ushbu maqolada “Trigonometrik tenglamalarni trigonometrik funksiyalarni integrallash 

usullaridan foydalanib yechish” mavzusini noan’anaviy dars tizimini misol qilib 

olingan. 

Kalit so’zlar: Trigonometrik tenglama, trigonometrik funksiyalarni integrallash, 

ratsional funksiya. 

 

SOLVING TRIGONOMETRIC EQUATIONS METHODS OF INTEGRATION 

OF TRIGONOMETRIC FUNCTIONS 

 

ABSTRACT  

 The general content of the process of achieving educational goals in teaching 

mathematics in academic lyceums, that is, the implementation of a pre-designed 

educational process based on an integrated system, the step-by-step development of 

specific methods, techniques and tools, their effective and efficient use, as well as a 

high level of management of the educational process. This article provides an example 

of an unconventional lesson system on the topic "Solving trigonometric equations using 

methods of integrating trigonometric functions." 

 Key words: Trigonometric equation, integration of trigonometric functions, 

rational function. 

 

Hozirgi kunda amalga oshirilayotgan ta’lim sohasidagi islohotlar, tez sur’atda 

rivojlanayotgan fan-texnika talablari ta’lim usuli bilan jamiyatning raqobatbardosh 

yuqori malakali kadrlarni tayyorlashga, barkamol avlodni shakllantirishga bo’lgan 

ehtiyoji tafovudni vujudga keltirdi. Bunday malakali kadrlarni ta’lim jarayoniga yangi 

pedagogik texnologiyalarni qo’llash orqali tayyorlash mumkin [1-30]. 
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Akademik litseylarda trigonometrik tenglamalarni yechish talabalar uchun ancha 

qiyinchilik tug’diradi. 

Umumiy holda 0)cos,(sin xxR  tenglamani  qaraymiz. 

Bu yerda ),( vuR  u  va v  o’zgaruvchilarga nisbatan ratsional funksiya quyidagilarni 

taklif etamiz. 

I. Agar butun yoki ratsional ),( vuR  funksiya argumentlaridan biri, masalan u  ning 

ishorasini o’zgartirganda, funksiya o’z ishorasini o’zgartirmasa, ya’ni 

),(),( vuRvuR   

bo’lsa, bu holda uni u  ning faqat juft darajasiga ega bo’ladigan 

),(),( 2

1 vuRvuR   

shaklga keltiramiz. Shuning uchun bu tenglamada tx cos  almashtirish tavsiya etamiz. 

1-misol. xxx 44 cossin2)cos1(5   tenglamani yeching. 

Yechish: xxx 44 cossin2)cos1(5   Bu yerda 442)1(5),( vuvvuR   

),(),( vuRvuR  , tx cos , 22224 )1()cos1(sin txx   bo’ladi. Demak, 

02355 2  tt  

0252 2  tt  

;
2

1
1 t      22 t  

1) 
2

1
cos x , kx 


 2

3
 , zkkx  ,2

3

2



 

2) 2cos x  tenglama yechimga ega emas. 

2-misol. 0sin24cos 2  xx  tenglamani yeching. 

Yechish. 1cos8cos84cos 24  xxx  bo’lgani uchun 
224 2188),( uvvvuR  , ),(),( vuRvuR  , tx cos  

222 1cos1sin txx   

4,03108 224  ttt  

03108 2  uu  

;
4

3
1 u   ;

2

1
2 u  

1) 1

2 ut   

4

32 t  

4

3
t  

2

3
cos x , zkkx  ,2

6



 

2) 
2

12 t  
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2

1
t  

2

2
cos x , zkkx  ,

4



 

3- misol. 01cossin2  xx  tenglamani yeching. 

Yechish: 1),( 2  vuvuR , ),(),( vuRvuR  , tx cos  
222 1cos1sin txx   

011 2  tt  

022  tt  

;21 t      12 t  

1) 2cos x  tenglama yechimga ega emas. 

2) 1cos x , zkkx  ,2  

4- misol. 01cossin2 2  xx  tenglamani yeching. 

Yechish: 12),( 2  vuvuR , ),(),( vuRvuR  , tx cos  
222 1cos1sin txx   

0122 2  tt  

012 2  tt  

;11 t      
2

1
2 t  

1) 1cos x , zkkx  ,2  

2)
2

1
cos x , zkkx  ,2

3

2



 

II. Agar butun yoki ratsional ),( vuR  argumentlaridan biri, masalan, v  ning 

ishorasini o’zgartirganda, funksiya o’zgartirganda, funksiya o’z ishorasini 

o’zgartirmasa, ya’ni  

),(),( vuRvuR   

bo’lsa bu holda uni v  ning faqat juft darajasiga ega bo’ladigan 

),(),( 2

1 vuRvuR   

shaklga keltirish mumkin. Shuning uchun bu tenglamada xt sin  almashtirishni 

bajarishni tavsiya etamiz. 

5- misol. 02sinsin3 44  xxxсos  tenglamani yeching. 

Yechish: 23),( 44  uuvvuR , ),(),( vuRvuR  , xt sin  
22224 )1()sin1( txxсos   

02321 442  tttt  

0132 2  tt  

;11 t      
2

1
2 t  

1) 1sin x , zkkx  ,2
2



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2) 
2

1
sin x , zkkx k  ,

6
)1( 


 

6- misol. 04sin52 2  xxсos  tenglamani yeching. 

Yechish: 452),( 2  uvvuR , ),(),( vuRvuR  , xt sin  
222 1sin1 txxсos   

04522 2  tt  

0252 2  tt  

;21 t      
2

1
2 t  

1) 2sin x  tenglama yechimga ega emas. 

2) 
2

1
sin x , zkkx k  ,

6
)1( 


 

7- misol. 0sinsin44  xxxсos  tenglamani yeching. 

Yechish: uuvvuR  44),( , ),(),( vuRvuR  , xt sin  
22224 )1()sin1( txxсos   

0)1( 422  ttt  

021 442  tttt  

012 2  tt  

;
2

1
1 t      12 t  

1) 
2

1
sin x , zkkx k  ,

6
)1( 


 

2) 1sin x , zkkx  ,2
2




 

III. Agar 0)cos,(sin xxR  tenglamada  

2
1

2
2

sin
2 xtg

x
tg

x



                                                               (1) 

2
1

2
1

cos
2

2

x
tg

x
tg

x





                                                                  (2) 

(1) va (2) almashtirishlar bajarilib, t
x

tg 
2

 o’rniga qo’yish tatbiq etilsa, chap tomoni t ga 

nisbatan ratsional funksiya bo’lgan tenglama hosil bo’ladi. 

0
1

1
;

1

2
2

2

2














 t

t

t

t
R                                                       (3) 

(3) tenglama ildizlarini birma - bir t
x

tg 
2

 ga qo’yib x ning izlanayotgan qiymatlarni 

topiladi. 
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8- misol. 3cossin3  xx  tenglamani yeching. 

Yechish. (1) va (2) formulalardan foydalanib, sinx va cosx ni 
2

x
tg  orqali 

ifodalaymiz. So’ng t
x

tg 
2

 almashtirish kiritamiz. Natijada 

21

2
sin

t

t
x


                        

2

2

1

1
cos

t

t
x




  

tenglik hosil bo’ladi. 

3
1

1

1

2
3

2

2

2







 t

t

t

t
                        

22 3316 ttt   

0462 2  tt  

0232  tt  

11 t       22 t  

1) 1
2


x
tg , k

x





42
, zkkx  ,2

2



 

2) 2
2


x
tg , karctg

x
 2

2
, zkkarctgx  ,222   

9- misol. 2cossin2  xx  tenglamani yeching. 

Yechish. 
21

2
sin

t

t
x


                        

2

2

1

1
cos

t

t
x




  

2
1

1

1

2
2

2

2

2







 t

t

t

t
                        

22 2214 ttt   

0143 2  tt  

11 t       
3

1
2 t  

1) 1
2


x
tg , k

x





42
, zkkx  ,2

2



 

2)
3

1

2


x
tg , karctg

x


3

1

2
, zkkarctgx  ,2

3

1
2   

10- misol. 
5

2
cossin2  zz  tenglamani yeching. 

Yechish. t
x

tg 
2

 

21

2
sin

t

t
x


                        

2

2

1

1
cos

t

t
x




  

5

2

1

1

1

2
2

2

2

2







 t

t

t

t
                        

 
22 225520 ttt   
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07203 2  tt  

72 t       
3

1
1 t  

1) 
3

1

2


x
tg , karctg

x


3

1

2
, zkkarctgx  ,2

3

1
2   

2) 7
2


x

tg , karctg
x

 7
2

, zkkarctgx  ,272   

IV. ),(),( vuRvuR   bo’lsa tgxt   deb belgilash kiritamiz. 

11- misol. 0cos3cossin5sin2 22  xxxx  tenglamani yeching. 

Yechish. 22 352),( vuvuvuR  , tgxt   

0352 2  tt  

11 t       
2

3
2 t  

1) 1tgx , zkkx  ,
4




 

2)
2

3
tgx , karctg

x


3

1

2
, zkkarctgx  ,)

2

3
(   

12-misol. xxxx 22 coscossinsin2   tenglamani yeching. 

Yechish. 0cos3cossin5sin2 22  xxxx  
222),( vuvuvuR  , tgxt   

012 2  tt  

11 t       
2

1
2 t  

1) 1tgx , zkkx  ,
4




 

2)
2

1
tgx , zkarctgkx  ,

2

1
  

zkkx  ,2
2




 

2)
3

1

2


x
tg  

karctg
x


3

1

2
 

zkkarctgx  ,2)
3

1
(2   

Bu usullar orqali tenglamalarnu akademik litsey talabalari uchun bir qancha 

qulayliklar tug’diradi. 

Akademik litsey ta’limning yana bir vazifasi o’quvchilarda faqatgina 

tushunchalar berib bormasdan ularda masalalar yechish yordamida mustaqil mantiqiy 

fikrlash kabi erkin matematik mushohada yurita olish, ma’lum qarorlar qabul qila olish 

kabi xislatlarni shakllantirishdan iborat. 
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