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ANNOTATSIYA 

Maqolada ikkinchi tartibli chiziqlardan biri giperbola va uning asimptota va 

urinmalari orasidagi munosabatlar keltirilgan bo‘lib, ushbu munosabatlardan analitik 

geometriya fanini o‘rganuvchi talaba yoshlar hamda professor-o‘qituvchilar 

foydalanishlari mumkin.  

Kalit so‘zlar: Giperbola, asimptota, urinma, fokus, masofa. 

 

THEOREMS ON THE HYPERBOLA, ITS ASYMPTOTES AND 

PROPERTIES 

 

ABSTRACT 

In the article, the relationship between one of the second-order lines, a hyperbola, 

and its asymptote and intercepts is given, and these relationships can be used by 

students and professors studying the science of analytical geometry. 

Keywords: Hyperbola, asymptote, attempt, focus, distance. 

 

KIRISH 

Ma’lumki, giperbolaning kanonik tenglamasi quyidagi ko‘rinishga ega: 

𝑥2

𝑎2
−

𝑦2

𝑏2
= 1 

bu yerda 𝑎, 𝑏 haqiqiy va mavhum yarim o‘qlar uzunliklari. 𝑎 = 𝑏 holda giperbola 

teng tomonli deyiladi. Giperbolaning haqiqiy o‘q bilan kesishish nuqtalari 

giperbolaning uchlari deyiladi.𝐹1(−𝑐; 0), 𝐹2(𝑐; 0) nuqtalar giperbolaning fokuslari 

deyiladi. Bu yerda 𝑐 = √𝑎2 + 𝑏2 . 𝑒 =
𝑐

𝑎
> 1 son giperbolaning ekssentrisiteti 

deyiladi. [1] 
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ADABIYOTLAR TAHLILI VA METODOLOGIYA 

Giperbolaning chap shoxchasidagi ixtoyoriy 𝑀(𝑥, 𝑦) nuqta va uning 

𝐹1(−𝑐; 0), 𝐹2(𝑐; 0) fokuslarigacha masofalari 𝑟1, 𝑟2 bo‘lsa, u holda: 

𝑟1 = −𝑎 − 𝑒𝑥,  𝑟2 = +𝑎 − 𝑒𝑥  (𝑥 ≤ −𝑎) 

𝑀(𝑥, 𝑦) nuqta giperbolaning o‘ng shoxchasida joylashgan bo‘lsa, uning 

𝐹1(−𝑐; 0), 𝐹2(𝑐; 0) fokuslarigacha masofalari: 

𝑟1 = 𝑎 + 𝑒𝑥,  𝑟2 = −𝑎 + 𝑒𝑥  (𝑥 ≥ 𝑎) 

bo‘ladi.[1], [2], [3] 

NATIJA 

Teorema.  Giperboladagi ixtiyoriy 𝑀 nuqtadan 𝐹 fokusgacha bo‘lgan masofa, 

shu nuqta orqali asimptotaga parallel ravishda o‘tkazilgan to‘g‘ri chiziqning 𝑀 nuqta 

va 𝐹 fokusga mos direktrisa bilan chegaralangan kesmasiga teng. [1] 

Isbot. 𝑀(𝑥0, 𝑦0) nuqtadan 𝐹(𝑐; 0) fokusgacha bo‘lgan masofa 

𝑀𝐹 = √(𝑥0 − 𝑐)2 + 𝑦0
2 

ga teng bo‘ladi.  𝑀(𝑥0, 𝑦0) nuqtadan o‘tuvchi 𝑦 =
𝑏

𝑎
𝑥 asimptotaga parallel 

to‘g‘ri chiziq tenglamasini yozamiz: 

𝑙: 𝑦 − 𝑦0 =
𝑏

𝑎
(𝑥 − 𝑥0) 

Endi  𝑥 =
𝑎2

𝑐
 direktrisa bilan  𝑙 chiziqning keshish 𝑁 nuqtasining 

koordinatalarini aniqlaymiz:  

𝑁(
𝑎2

𝑐
;

𝑏

𝑎
(

𝑎2

𝑐
− 𝑥0) + 𝑦0) 

U holda 𝑀𝑁 masofa quyidagiga teng bo‘ladi: 
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                  𝑀𝑁 = √(𝑥0 −
𝑎2

𝑐
)

2

+ (𝑦0 −
𝑏

𝑎
(

𝑎2

𝑐
− 𝑥0) − 𝑦0)

2

=

= √𝑥0
2 −

2𝑎2𝑥0

𝑐
+

𝑎4

𝑐2
+

𝑏2

𝑎2
(

𝑎2

𝑐
− 𝑥0)

2

=

= √𝑥0
2 −

2𝑎2𝑥0

𝑐
+

𝑎4

𝑐2
+

𝑏2

𝑎2
(

𝑎4

𝑐2
− 2

𝑎2𝑥0

𝑐
+ 𝑥0

2) =

= √𝑥0
2 −

2𝑎2𝑥0

𝑐
+

𝑎4

𝑐2
+

𝑎2𝑏2

𝑐2
−

2𝑏2𝑥0

𝑐
+

𝑏2𝑥0
2

𝑎2
=

= √𝑥0
2 −

2(𝑎2 + 𝑏2)𝑥0

𝑐
+ 𝑎2 +

𝑏2𝑥0
2

𝑎2
=

= √𝑥0
2 − 2𝑐𝑥0 + 𝑐2 − 𝑐2 + 𝑎2 +

𝑏2𝑥0
2

𝑎2
== √(𝑥0 − 𝑐)2 +

𝑏2𝑥0
2

𝑎2
− 𝑏2

= √(𝑥0 − 𝑐)2 + 𝑦0
2 = 𝑀𝐹 

Demak, 𝑀𝐹 = 𝑀𝑁. 

Teorema. Giperbolaga o‘tkazilgan urinmaning urinish nuqtasi, bu urinmaning 

asimptotalardan ajratgan (markazdan hisoblaganda) kesmalari ko‘paytmasi fokuslar 

oralig‘idagi masofa yarmining kvadratiga teng. [1] 

Isbot. Giperbolaning ixtiyoriy 𝑀0(𝑥0, 𝑦0) nuqtasiga o‘tkazilgan urinma 

tenglamasi 
𝑥𝑥0

𝑎2
−

𝑦𝑦0

𝑏2
= 1 

bilan asimptota tenglamalari 

𝑦 = ±
𝑏

𝑎
𝑥 

ni birgalikda yechib, kesishish nuqtalari 𝑁, 𝑃 ning koordinatalarini topamiz: 

{

𝑥𝑥0

𝑎2
−

𝑦𝑦0

𝑏2
= 1

𝑦 = ±
𝑏

𝑎
𝑥

⇒       
𝑥𝑥0

𝑎2
−

±
𝑏
𝑎 𝑥𝑦0

𝑏2
= 1     ⇒ 

 

http://sjifactor.com/passport.php?id=22323
https://t.me/openidea_uz


Innovative Development in Educational Activities     ISSN: 2181-3523    VOLUME 2 | ISSUE 11 | 2023  

 

        Scientific Journal  Impact Factor (SJIF): 5.938         http://sjifactor.com/passport.php?id=22323  

 

   

https://t.me/openidea_uz                     Multidisciplinary Scientific Journal                         June, 2023 270 

 

⇒    𝑥 (
𝑥0

𝑎2
∓

𝑏
𝑎 𝑥𝑦0

𝑏2
) = 1  ⇒     𝑥1,2 =

𝑎2𝑏

𝑏𝑥0 ∓ 𝑎𝑦0
   ⇒ 

⇒ 𝑦1 =
𝑏

𝑎
 ∙

𝑎2𝑏

𝑏𝑥0 − 𝑎𝑦0
=

𝑎𝑏2

𝑏𝑥0 − 𝑎𝑦0
  

𝑦2 = −
𝑏

𝑎
 ∙

𝑎2𝑏

𝑏𝑥0 + 𝑎𝑦0
= −

𝑎𝑏2

𝑏𝑥0 + 𝑎𝑦0
 

Demak, 

𝑁 (
𝑎2𝑏

𝑏𝑥0 − 𝑎𝑦0
;

𝑎𝑏2

𝑏𝑥0 − 𝑎𝑦0
) , 𝑃 (

𝑎2𝑏

𝑏𝑥0 + 𝑎𝑦0
; −

𝑎𝑏2

𝑏𝑥0 + 𝑎𝑦0
) 

Koordinata boshidan ushbu nuqtalargacha bo‘lgan masofalar  

𝑂𝑁 =
𝑎𝑏𝑐

|𝑏𝑥0 − 𝑎𝑦0|
,   𝑂𝑃 =

𝑎𝑏𝑐

|𝑏𝑥0 + 𝑎𝑦0|
 

ning ko‘paytmasi 

𝑂𝑁 ∙ 𝑂𝑃 =
𝑎2𝑏2𝑐2

𝑏2𝑥0
2 − 𝑎2𝑦0

2 =
𝑐2

𝑥0
2

𝑎2 −
𝑦0

2

𝑏2

= 𝑐2 

ga teng. Teorema isbotlandi. 

XULOSA 

Tekislikdagi ikkinchi tartibli chiziqlarning ayrim xossalari analitik geometriya 

masalalar to‘plamida masala ko‘rinishi berilib, bu o‘rganuvchi talaba yoshlarga bir 

muncha qiyinchiliklarni tug‘dirishi mumkin. Yuqoridagi teoremalar analitik 

geometriya fanini mustaqil mukammal o‘rganishni istagan talaba yoshlar uchun 

hamda, dars jarayonida foydalanishi uchun professor-o‘qituvchilarga as qotadi. 
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