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TRIGONOMETRIK MASALALAR HAQIDA  
 

 
 

ON TRIGONOMETRIC PROBLEMS STUDIED IN GEOMETRY  
 

Xonqulov  Xursanaliyevich 
Farg ona davlat universiteti, p,f,b,f.d. (PhD), dotsent 

 
Annotatsiya 

chiziqlar va undan kelib chiqadagan asosiy tushunchalar xususan, uchburchakning asosiy elementlarini trigonometrik 
ifodalanishiga 
masalalarni yechishda ekvivalent nisbatlarning tadbiqi va uning genetik aspeklari keltrilgan. 

 

 
Abstract 

The article presents methodological results on the transversal lines and the basic concepts derived from them, 
which are important in solving trigonometric problems studied in geometry, in particular, the trigonometric representation 
of the main elements of a triangle. At the same time, the application of equivalent ratios and their genetic aspects in 
solving trigonometric problems studied in geometry are presented. 

 
 trigonometrik masala, ekvivalent nisbatlar, cheviana, chevianalar dastasi, mediana, bissektrisa, 

balandlik. 
 

 
Key words: trigonometric problem, equivalent ratios, cheviana, set of chevianas, median, bisector, height 

 
KIRISH 

adigan ekvivalent munosabatlarni 

fanlararo aloqalarni amalga oshirishda katta ahamiyatga ega. Ixtisoslashtrilgan maktablar va 
 

asosida olib borilishi uning tadbiqiy jihatlari va integrasion imkoniyatlarni interpretatsiya qilishtda 
ning turli 

ettirishga imkon beradi.  
ADABIYOTLAR TAHLILI VA METODOLOGIYA 

xususan, E.D. Spangenberg [1],  M.T.C. Gerhana [2] tomonidan olib borilgan izlanishlada 
geometriyada trigonometriyaning ahamiyati tahlil qilingan. T. Plotz [3] fikricha, ushbu 

 
Sampaio Figueiredo [4], R. Walsh [5] va TD. Yang [

trigonometrik va geometrik masalalarni yechishda ekvivalent nisbatlarga oid munosabatlar 

FarDU. Ilmiy xabarlar  Scientific journal of the Fergana State University 
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trigonometrik masalalarni yechi

 
NATIJA VA MUHOKAMA 

Ixtisoslashtirilgan maktablar va akademik lit
 

1. Mediana 
 

2 21
2 cos

2am b c bc  

 
Yoki bu yerda cos  ni almashtirsak, unda 

2 2 2
2 2 2 2 21 1

2 2 2
2 2 2a

b c a
m b c bc b c a

bc
   1  

 

2. Bissektrisa. Biz bunda bissektrisaning 

2 22 2sin sin (1 cos )

sin sina

R
l   

2 22 (1 cos )
a

b c
l

b c
 ni hosil qilamiz. cos  ni almashtiramiz: 

2 2 2
2 22 1 2 2 222

.

b c a
b c

bc bc b c abc
l
a b c b c

 

Ammo, 
2 2 2 2 22 ( ) ( )( ) 2 2( ).bc b c a b c a b c a b c a p p a  

Demak 

2 ( )
.a

bcp p a
l

b c
      2  

3. Balandlikning 2 sin sinah R  formulasida ham yuqoridagi kabi almashtirishlar 

o tkazib, quyidagi geometrik ko rinishga keltiramiz: 

. 
2a

bc
h

R
      3  

4. Styuart teoremasi. 

Buning uchun k  ni 
t

t

b

c
 bilan va transversal  

a  tomonga tushirilgani uchun sin
2

a

R
 bilan almashtirilsa, 

2 2 2 22 ' sin ' sin 2 ' sin sin cos

' 'a

R c b b c
t
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sin  va 

sin  
2

b

R
 va 

2

c

R
 lardan 

1

2R
 2R   

koeffitsiyent bilan qisqaradi. hamda ' 'b c a   
2 2 2 2' ' 2 ' c s' o

a

c b b c b c bc
t

a
 

cos  kosinuslar teoremasiga asosan 
2 2 2b c a  bilan almashtirilsa, 

2 2 2 2 2 2 2' ' 2 ' '
a

c b b c b c b c a
t

a
 

gruppalab, hamda trivial almashtirganda  
2 2 2 2 2'' ' ' '' ' ' ' '' '

a

c b b c b c b c a b c c b b c ab c
t

a a
 

chiqadi. Buni ildizdan hamda maxrajdan qutqaramiz: 
2 2 2' ' ' '.aat c b b c ab c  

Bu ifoda geometriyada Styuart teoremasi nomi bilan yuritiladi. 
Trivial termini ustida eslatma. 

ngra bu termin tarixda asta-sekin 

almashtirish amallarini trivial deb qabul qilamiz. 
 

2 2 2 23sin 5 3cos 5 3 sin 5 cos 5 3 1 3  

triv
 

nksiyalari va yordamchi burchaklarni kiritishni alohida 
 

Avval olingan natijalarni birlashtirish bilan  trivial munosabatdan 
uchburchakning boshqa masalalarini yechish uchun quyidagi uchta formulalarni hosil qildik: 

Umumiy transversal dastasi formulasi: 
2 2 22 sin sin 2 sin sin sin

;
1a

R k k
t

k
   (A) 

sinuslar teoremasi: 

2 ;
sin sin sin

a b c
R     (B) 

kosinuslar teoremasi: 
2 2 2 2 cosc a b ab            (C) 

Tabiiy ravishda bu umumiy formulalarning uchburchaklarni yechishdagi roli haqidagi 
m

 
Bizg

sinuslar teoremasining yordami bilan trigonometrik elementlarning har birini tomonlar orqali ifoda 
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qilamiz. Huddi shu usulda sinuslar teoremasi yordami bilan har qanday umumiy munosabatlarni 
burchaklar orasidagi munosabatlarga keltira olamiz. Ammo burchaklar orasida  
trivial munosabat mavjuddir. Ushu munosabatdan foydalanib, burchaklarning har birini qolgan 
ikkitasi orqali ifoda qilamiz. Unda masal

 
2. Endi 

,

2
sin sin sin

a b c
R

 

munosabatlarni algebraik usul bilan qaraganda sinuslar teoremasi nimani bildiradi? degan savol 

kiradi. 

bilan ifodalanganidan yuqoridagi 

2R  miqdor saqlasin. 
Natijada biz masalaning eng sodda yechilishini hosil qilamiz. Bu masala 2 -  

2
sin sin sin

a b c
R  

qator teng nisbatlarga ham aloqalidir. Xuddi shuningdek, trivial almashtirishlar natijasida 

2 2 21
2 2

2am b c a        (1')   

 

2 2 2

2 .
1sin 2sin 2sin sin
2
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R  

Yarim perimetr 
2 (sin sin sin )
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p  dir.  

 

2 2 2

2
2
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ama

R  

1
(sin sin sin ) 2cos cos cos 2sin sin sin

2 2 2 2 2 2 2

p p p
 

yuzaga ham shunday 

 

3. Bu cheksiz qatorni oldingi natijalar 1 ,  2 ,  3   va 1' formulalar bilan yozamiz: 

2 2 2

2
2

sin sin sin 2 sin sin sin

a ah ma
R  
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2

sin sin
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2

a b c
p  ni kiritamiz: 

2cos cos cos
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Demak, 

2
2

sin sin sin sin sin sin sin sin sin

a b c a b c p
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2cos cos cos
2 2 2

p
 

a b  ni bu qatorga kiritish uchun sin sin  hadni olishimiz kerak va uni 

sin sin 2sin cos 2cos cos
2 2 2 2

 

2cos cos
2 2

a b
  

Qatorga p a  ni kiritish ham xuddi shunday olib boriladi. p a   

sin sin sin sin sin sin
sin (sin sin sin )

2 2
 

4sin sin cos 2sin sin cos
2 2 2 2 2 2

  

 

2sin sin cos
2 2 2

p a
 

 
ham shu xilda qatorga kiritish mumkin. Ammo unda tegishli 

 

3

sin sin sin sin sin

ab abc
 

 
Masalan, nisbatni p  va p a  

kiritamiz: 

( ) ( )
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1 ( ) ( )
sec

2 sin sincos 2sin cos 2sin cos
2 2 2 2

p p a p p a
  

Shuningdek, 
1

sin
2

S ab  yoki 2 sinS a b  yuza formulasini ham teng qatorga 

kiritaylik. Bu holda tegishli kvadrat ildiz kiritiladi: 

2

sin sin sin

S
 

 
i; 

b) uchburchakning tomonlari uning qarshisida yotgan burchak sinusi bilan almashtiriladi; 
c) oldinglarning istalgan birini keyingi topilgan nisbatdan yoki bevosita teng qatordan 

chiqariladi. 
XULOSA 

Trigonometriyaning isbot va tadqiqot elementlari bilan bog'liq masalalari xususan, 
yechishda 

transversal chiziqlardan foydalanib 
formulalar va ularning tadbiqlari kabi nazariy va amaliy tushunchalar mustaqil tadqiqot ishlari 

ji ortib 

-
maqsadida tayyorlangan ushbu maqola geometriya 
masalalarni yechishda foydalanish mumkinligi bilan ahamiyatlidir.  
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