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I. To’g’ri chiziqning umumiy tenglamasi. 

Tekislikda [image: image1.wmf])
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 affin reper tanlangan bo`lsin. Birinchi darajali 
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[image: image210.wmf]u
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ko`rinishidagi tenglamani o`rganaylik. (1) tenglamani M nuqtaning B reperdagi x, y –koordinatalari qanoatlantiradi. (1) da A, B, C koeffisientlar haqiqiy sonlar bo`lib, A, B lar bir vaqtda nolga teng emas.

Tekislikda [image: image3.wmf]l

 to`g`ri chiziq berilgan bo`lsin. [image: image4.wmf]l
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 ixtiyoriy nuqta bo`lsin. [image: image6.wmf]l
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 vektorni to`g`ri chiziqning yo`naltiruvchi vektori deyiladi. Agar M nuqtaning koordinatalari (1) ni qanoatlantirsa, (1) [image: image7.wmf]l

 to`g`ri chiziq tenglamasi bo`lishini ko`rsataylik.   
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(1) dan (2) ni ayiramiz.

[image: image12.wmf])

3

(

0

0

)

(

)

(

0

0

0

0

=

-

-

-

Þ

=

-

+

-

A

B

y

y

x

x

y

y

B

x

x

A


(3) va (1) tenglamalar teng kuchli. (3) dan [image: image13.wmf]M
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 va [image: image14.wmf]a

 vektorlarning kollinearligi kelib chiqadi. Shunday qilib, koordinatalari (1) ni qanoatlantiruvchi barcha M(x,y) nuqtalar [image: image15.wmf]}
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  vektorga parallel bitta to`g`ri chiziq nuqtalaridir. 

(1) umumiy tenglamani tekshirish:
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     koordinatalar boshidan o`tadi. 

[image: image211.wmf]1

2

j

j

-

2) 
[image: image18.wmf](

)

OX

l

e

B

a

C

B

A

//

//

}

0

,

{

.

0

,

0

,

0

1

Þ

-

¹

¹

=

r

r


    To`g`ri chiziq (OX) o`qqa parallel. 
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    To`g`ri chiziq (OY) o`qqa parallel.
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 o`q bilan ustma-ust tushadi.
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II. To’g’ri chiziqning turli tenglamalari.

Ta`rif: To`g`ri chiziqqa parallel har qanday vektor uning yo`naltiruvchi vektori deyiladi. 

To`g`ri chiziq vaziyatini tekislikda o`rnatilgan reperga nisbatan turlicha ko`rsatish mumkin:

1) To`g`ri chiziqqa tegishli M1(x1,y1), M2(x2,y2) - ikki nuqtasi  orqali; 


2) Biror M0(x0,y0) nuqtasi va [image: image22.wmf])
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 yo`naltiruvchi vektori orqali;

3) [image: image212.wmf]1

j

Koordinata o`qlari bilan kesishgan A(a,0), B(0,b) ikkita nuqtasi orqali.

Tekislikda [image: image23.wmf])
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 affin reper o`rnatilgan bo`lsin. To`g`ri chiziq vaziyatini biror M0(x0,y0) nuqtasi va [image: image24.wmf])
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 yo`naltiruvchi vektor orqali aniqlaymiz.  l  to`g`ri chiziqda ixtiyoriy M(x,y) nuqta olaylik. U holda [image: image25.wmf]M
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 vektorlar kollinear bo`lib,
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Bunda t - parametr . [image: image28.wmf].
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Agar M0 va M nuqtalarning radius vektorlari [image: image29.wmf]r
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(1) va (2) tengliklardan 
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kelib chiqadi Bu formulani to`g`ri chiziqning vektor ko`rinishidagi parametrik tenglamasi deyiladi. (3) ni  koordinata ko`rinishida yozaylik:
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(4) ni to`g`ri chiziqning koordinata ko`rinishidagi parametrik tenglamasi deyiladi.

Agar [image: image33.wmf]0
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 shart bajarilsa, (4) dan t ni chiqarib 
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ni hosil qilamiz. (5) ni to`g`ri chiziqning kanonik tenglamasi deyiladi. (5) dan [image: image35.wmf]0
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 birinchi darajali tenglama kelib chiqadi.

To`g`ri chiziq ordinata o`qiga parallel bo`lmasin. Bunda [image: image36.wmf]}
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Ta`rif: To`g`ri chiziqning  burchak koeffisienti deb uning [image: image38.wmf]u

 yo`naltiruvchi vektorining ikkinchi koordinatasini birinchi koordinatasiga bo`lgan nisbatiga aytiladi va      
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tarzda belgilanadi.
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Agar l to`g`ri chiziq umumiy tenglamasi [image: image43.wmf]0
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orqali berilgan bo`lsa, uning yo`naltiruvchi vektori [image: image44.wmf]}
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 Agar l to`g`ri chiziq burchak koeffisienti k va OY o`q bilan kesishgan nuqtasi N(0, b) orqali berilgan bo`lsa, u holda ixtiyoriy [image: image46.wmf]l
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(7) formula ordinata o`qi bilan kesishuvchi to`g`ri chiziqning burchak koeffisientli tenglamasidir.


Endi berilgan M0(x0,y0)  nuqtadan o`tib, berilgan k burchak koeffisientli to`g`ri chiziq tenglamasini yozaylik. l to`g`ri chiziq ordinata o`qiga parallel bo`lmasin. Uning tenglamasi (7) ko`rinishda bo`lib, M0(x0,y0)  nuqtadan o`tadi. (7) dan [image: image49.wmf]b
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kelib chiqadi. 

l to`g`ri chiziqda M1(x1,y1), M2(x2,y2)  nuqtalar orqali berilgan bo`lsin va l  to`g`ri chiziq (OY) ka parallel bo`lmasin. Uning burchak  koeffisienti 
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(8) ga (9) ni qo`ysak,
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kelib chiqadi. (8)  da boshlang`ich M0(x0,y0) nuqta o`rnida M1(x1,y1) nuqta olindi.

(10) ni determinant ko`rinishida ham yozish mumkin:
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M3(x3,y3) nuqtaning (M1M2) to`g`ri chiziqda yotish sharti:

[image: image54.wmf])
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tenglikning bajarilishidir.

l to`g`ri chiziqning R reper o`qlari bilan kesishgan nuqtalari M(a,0) va M(0,b) ko`rsatilgan bo`lsin. l ning yo`naltiruvchi vektori [image: image55.wmf]}
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koordinatalarga ega. Agar a≠0, b≠0 bo`lsa
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Biz to`g`ri chiziqni kesmalar bo`yicha tenglamasini aniqladik. Masalan M(3,0) va N(0,5) nuqtalardan o`tuvchi (MN) to`g`ri chiziq ning  tenglamasi  [image: image57.wmf]1
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 uchhad ishorasining geometrik ma’nosi.
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da yo`naltiruvchi vektori [image: image62.wmf]}
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 bo`lgan l to`g`ri chiziq П tekislikni ikkita qismga ajratadi. Ularning birini П1, ikkinchisini esa П2 bilan belgilaylik. П1 va П2 yarim tekisliklar bo`lib, [image: image63.wmf]l

 to`g`ri chiziq ularni ajratib turuvchi chegaradan iborat.


Teorema: M1(x1,y1) va M2(x2, y2) nuqtalar

[image: image64.wmf])
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to`g`ri chiziq bilan ajratilgan ochiq yarim tekisliklarga tegishli bo`lishi uchun 
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sonlarning ishoralari har xil bo`lishi zarur va yetarli.


Isbot: Zaruriyligi: [image: image66.wmf]2
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 bo`lsin. U holda [M1,M2] kesma [image: image67.wmf]l

 ni biror M0(x0,y0) nuqtada kesib o`tadi. M0 nuqta  [M1,M2] kesmaning ichki nuqtasi bo`lgani uchun [image: image68.wmf].
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(2) ni (3) ga qo`yamiz. 
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kelib chiqadi yoki 
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(5) dan [image: image73.wmf]1
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 sonlarning turli ishorada ekanligi kelib chiqadi.


Yetarliligi: [image: image75.wmf]1
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(M1M2) to`g`ri chiziq [image: image78.wmf]l

 to`g`ri chiziqni biror M0 nuqtada kessin. Bu holda M0 nuqta [M1M2] kesmani  λ nisbatda bo`ladi va (5) aniqlanadi. [image: image79.wmf]1

M

d

 va  [image: image80.wmf]2

M

d

 -turli ishorali sonlar bo`lganidan λ>0. Demak. M0 nuqta M1 va M2 nuqtalar orasida yotadi va [image: image81.wmf]2

2

1

1

,

П

М

П

М

Î

Î

 yoki [image: image82.wmf]1

2

2

1

,

П

М

П

М

Î

Î

 . П1 va П2 ochiq yarim tekisliklardan biriga tegishli nuqtalar uchun [image: image83.wmf]0

>

+

+

C

By

Ax

 yoki [image: image84.wmf]0

<

+

+

C

By

Ax

 tengsizliklardan biri bajariladi. 


Misol: [image: image85.wmf].
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 П1 va П2 larni ajratuvchi chegara bo`lib M1(4,1) va M2(-2,-10) nuqtalar berilgan bo`lsin. M1M2 kesma [image: image86.wmf]l

 chegara bilan kesishadimi?
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IV. Tekislikda to’g’ri chiziqlarning o’zaro vaziyati.
Tekislikda affin reper o`rnatilgan bo`lib, shu reperda [image: image88.wmf]1
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 va [image: image89.wmf]2
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 to`g`ri chiziqlar
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tenglamalarga ega bo`lsin. Ularning yo`naltiruvchi vektorlari [image: image91.wmf]}
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 va [image: image94.wmf]2
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 to`g`ri chiziqlar kesishadi va aksincha. [image: image95.wmf].
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 -[image: image98.wmf]1
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 va [image: image99.wmf]2
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 to`g`ri chiziqlarning kesishish shartidir. 

Endi [image: image100.wmf]1
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 to`g`ri chiziqlarning kesishish nuqtasini aniqlaymiz. Buning uchun  [image: image102.wmf]î
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 chiziqli tenglamalar sistemasini yechamiz: [image: image103.wmf].
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[image: image104.wmf]1
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 va [image: image105.wmf]2
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 to`g`ri chiziqlar (1) tenglamalar orqali berilgan bo`lib, ularning yo`naltiruvchi vektorlari [image: image106.wmf]}
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Agar (1) tenglamalar bitta to`g`ri chiziqni ifoda etsa, ixtiyoriy M(x,y) nuqta har qaysi tenglamani qanoatlantiradi. Shu bilan birga [image: image110.wmf]2
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[image: image113.wmf]1

l

 va [image: image114.wmf]2
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 to`g`ri chiziqlarning ustma-ust tushishi sharti [image: image115.wmf]2
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Misol: [image: image116.wmf]0
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 to`g`ri chiziqlarning vaziyatini aniqlang.  
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V.  To’g’ri chiziqning normal tenglamasi. Nuqtadan to’g’ri chiziqqacha [image: image214.png]
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To`g`ri chiziq umumiy tenglamasini normal ko`rinishga keltirish uchun tenglamaning chap tomonini [image: image129.wmf]n
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tenglama koeffisientlarini A0, B0, C0 orqali belgilab, (1) tenglamani hosil qilamiz. Haqiqatdan ham,
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Dekart reperida M0(x0,y0) nuqta va [image: image133.wmf]l
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VI. Ikki to’g’ri chiziq orasidagi burchak.
Tekislikda B dekart reper o`rnatilgan bo`lsin. [image: image159.wmf]1
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 to`g`ri chiziq B reperda 
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tenglamalar bilan aniqlangan bo`lsin.

Ta`rif: Ikki to`g`ri chiziq orasidagi burchak deb bu to`g`ri chiziqlarning yo`naltiruvchi vektorlari orasidagi burchakka aytiladi. [image: image162.wmf]}
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(2) tenglik [image: image170.wmf]1
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 to`g`ri chiziqlar perpendikulyarligining zaruriy va yetarli shartidir. 
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 to`g`ri chiziqlar burchak koeffisientli tenglamalari bilan berilgan bo`lsin. 

[image: image174.wmf]2

2

2

1

1

1

:

;

:

b

х

k

y

l

b

x

k

y

l

+

=

+

=

 (4)

Bu to`g`ri chiziqlar orasidagi burchakni hisoblash formulasini keltirib chiqaramiz. Ma`lumki, [image: image175.wmf]l

 to`g`ri chiziqning yo`naltiruvchi vektori [image: image176.wmf]}
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 Ox o`qining musbat yo`nalishi bo`yicha α va α' burchak tashkil etadi.
α burchak o`tkir bo`lsa, α' o`tmas bo`lib, [image: image177.wmf]p
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Demak, [image: image181.wmf]l

 to`g`ri chiziqning burchak koeffisienti k [image: image182.wmf]l

 ning Ox o`qning musbat yo`nalishi bilan tashkil etgan α va α' burchaklardan har birining tangensiga teng. 
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 to`g`ri chiziqlarning (Ox) o`qqa og`ish burchaklari φ1 va φ2 bo`lsin (chizma). U holda 
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(8) dan [image: image191.wmf]1
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 to`g`ri chiziqlarning parallellik va perpendikulyarlik shartlari kelib chiqadi:
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 to`g`ri chiziqlar orasidagi burchak aniqlansin.
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 parametrik ko`rinishda berilgan to`g`ri chiziqlar orasidagi burchakni aniqlang.

Yechish: [image: image198.wmf].
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Nazorat uchun savollar:

1. Tеkislikda chiziq tеnglamasi nimani anglatadi?

2. To’g’ri chiziqning qanday tеnglamalarini bilasiz?.

3. To’g’ri chiziqning nоrmal vеktоri dеb nimaga aytiladi?

4. To’g’ri chiziqning umumiy tеnglamasi qanday ifоdalanadi?

5. To’g’ri chiziqning vеktоrli tеnglamasi dеb nimaga aytiladi?

6. To’g’ri chiziqning paramеtrik tеnglamalarini ko’rsating?

7. To’g’ri chiziqning kanоnik tеnglamasi qanday ifоdalanadi?

8. Ikki nuqta оrqali o’tuvchi to’g’ri chiziq tеnglamasini ko’rsating?

9.To’g’ri chiziqning kеsmalar bo’yicha va burchak kоeffitsiеntli tеnglamalari

    qanday ko’rinishda bo’ladi?

10. To’g’ri chiziqlar orasidagi burchak qanday topiladi? 

11. To’g’ri chiziqning umumiy tеnglamasi 
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Masalan, burchak koeffitsientli tenglamasi orqali berilgan, y=-2*x+3 to’g’ri chiziqning tekislikdagi tasviri quyidagicha topiladi:
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Agar to’g’ri chiziqning burchak koeffitsientli tenglamasida burchak koeffitsient nolga teng bo’lsa, u holda bu to’g’ri chiziq OX o’qiga parallel bo’ladi:
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Agar to’g’ri chiziqning burchak koeffitsientli tenglamasida ozod son nolga teng bo’lsa, u holda bu to’g’ri chiziq koordinatalar boshidan o’tadi:
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Agar to’g’ri chiziq umumiy tenglamasi orqali berilgan bo’lsa, masalan, 

3*x-4*y+1=0  to’g’ri chiziqning tekislikdagi tasviri quyidagicha topiladi:[image: image203.png]36 Untitled (2)" - [Server 3] - Maple 15— o~ S
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Agar yuqoridagi to’g’ri chiziq tenglamasida  y  o’zgaruvchi ifoda oldidagi koeffitsient nolga teng bo’lsa, ya’ni 3*x+1=0 bo’lsa, u holda bu to’g’ri chiziq OY o’qiga parallel bo’ladi:
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Agar to’g’ri chiziqning umumiy tenglamasida  x  o’zgaruvchi ifoda oldidagi koeffitsient nolga teng bo’lsa, ya’ni 4*y+1=0 bo’lsa, u holda bu to’g’ri chiziq OX o’qiga parallel bo’ladi:
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Agar to’g’ri chiziqning umumiy tenglamasida ozod son nolga teng bo’lsa, ya’ni 3*x-4*y=0 bo’lsa, u holda bu to’g’ri chiziq koordinatalar boshidan o’tadi:
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Berilgan ikki  x+y=1  va  x-y=1  to’g’ri chiziqlar orasidagi burchakni hisoblash quyidagicha bo’ladi:
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Berilgan P(2;3) nuqtadan o’tib, x+y=1 to’g’ri chiziqqa parallel to’g’ri chiziq tenglamasi quyidagicha topiladi:
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Berilgan P(2;3) nuqtadan o’tib, x+y=1 to’g’ri chiziqqa perpendikulyar to’g’ri chiziq tenglamasi quyidagicha topiladi:
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Xulosa

Mazkur taqdimot zamonaviy tushuncha bo’lgan ta’lim texnologiyasida modulli o’qitish masalasi yoritilib, uning mazmuni va qo’llash uslublari haqida mulohazalar yuritilgan, tarixiy yondashuv amalga oshirilgan. Buni matematika yo’nalishi bakalavr talabalari uchun o’qitiladigan analitik geometriya fanidan “Tekislikda to’g’ri chiziq tenglamalari” moduli misolida tushuntirib beriladi.


Mazkur loyiha ishida to’g’ri chiziqning umumiy va turli tenglamalari misollar yordamida ko’rilib chiqilgan. Mavzuga oid testlar to’plami hamda asosiy tushunchalar keltirilgan.
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