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Annotatsiya: Ushbu maqolada trigonometrik ba zi funksiyalarni birini ikkinchisi
orqali ifodalsh, trigonometrik formulalarning ba’zi isbotlari va trigonometrik
funksiyalarga oid namunaviy masalalar keltirilib o ‘tilgan.

Kalit so‘zlar: trigonometrik funksiya, ayniy shakl almashtirishlar, keltirish
formulalari, ikkilangan burchak tushunchasi.

Maktab matematika kursida trigonometrik ifodalarning juda ko‘p ayniy
almashtirishlari mavjud bo‘lib quyidagilar o‘rganiladi.

e Trigonometrik funksiyalarni birini ikkinchisi orgali ifodalovchi ayniy

almashtirishlar.

e Trigonometrik ifodalarni soddalashtirishdagi ayniy almashtirishlar.

e Trigonometrik ayniyatlarni hisoblashdagi ayniy almashtirishlar.

e Trigonometrik tenglamalarning yechimini topishdagi ayniy almashtirishlar.
Quyidagi formulalarga e’tibor qarataylik.

Keltirish formulalari:

1. sin (g + a) = cosa

2. sin(m + a) = +cosa

3. cos (g + a) = +sina
4. cos(m+ a) = —cosa
5. sin (%ﬂ + a) = —cosa

https://t.me/Erus_uz Multidisciplinary Scientific Journal May, 2024 260



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.11388436
mailto:azizbek.avazov.03@inbox.ru

Educational Research in Universal Sciences
ISSN: 2181-3515 VOLUME 3| ISSUE 6 | 2024

1.

L tga=

. tgla+p) =

. ctg (g + a) = +tga

Asosiy trigonometrik ayniyatlar:

. cos’a + sin*a =1

Isboti: Ushbu asosiy ayniyatni isbotlashda Pifagor teoremasidan foydalanamiz.

sina

cosa

ctga-tga =1
1

cos?a
1

sin2a

=1+tg%a

=1+ ctg’a

Ikki burchak yig‘indi va ayirmasining trigonometrik funksiyasi:

. sin(a £ B) = sinacosp + cosasinf

. cos(a + B) = cosacosf + sinasinf

sin(a+p) _ sinacosf—cosasinfi _ tgacosf+1sinff _ tga+tgp

cos(a+pf) o cosacosf—sinasinf - cosf—tg asinf - 1-tgatgpB

1+tgatgp
o L 1
1 1-tgatgp “ctga ctgp ctgactgf—-1
. ctgla +p) = tg(a—pB) - tga+tgp -1 41t - ctga+ctgp
ctga ctgp
ctgactgB+1
. ctg(a — =
g( ﬁ) ctga—ctgpf

Ikkalangan burchak trigonometrik funksiyalari

sin2a = 2sinacosa

Isbot: sin 2a = sin(a + a) = sinacosa + cosasina = 2sinacosa

Formula isbotlandi.

2.
3.

cos2a = cos’a — sin‘«a

2tg a

tg2a =

1-tg?a
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4. ctga =91
- g 2ctga
2 _ 1+cos2a
5. cos“a = .
6 sinza _ 1—cos2a

2

Trigonometrik ko‘paytmani yig‘indiga keltirish:
1. sinacosf = %[sin(a —B) + sin(a + B)]

Isbot: sinacosf =

[sin(a — B) + sin(a + B)]

{sin(a + B) = sinacosf + cosasinf
sin(a — B) = sinacosf — cosasinfS

sin(a + B) + sin(a — B) = 2sinacosf

N |-

sin(a + f) + sin(a — ) = 2sinacosf = ! [sm(a B) + sin(a + B)]

2. cosacosf =

[cos(a — B) + cos(a + B)]
[cos(a B) — cos(a + B)]

Yig‘indi va ayirmani ko‘paytmaga Kkeltirish:

1. sina +sinf =2- sm—ﬁcosﬂ

1
2
1

3. sinasinf =

a+ a-
2. cosa+cosf =2 cosTﬁcosT

3. cosa —cosfy =2+ Sinﬂsing
. +B a—B _ 1[.. (2tB B . (atB a=B\] _1,_:
Isbot: smTcosT 5 [51 (— + —) + sin (T — T)] =3 (sina +
B atp

sinf) = [sina + sinff = 2 - Sm—cos | = sina + sinf

2

Trigonometrik funksiya trigonometrik yarim burchak bo‘yicha formula

. 2tg%
1. sina = @
1+tg?=
2
Zsingcos%
| b . ZSin%COS% Coszczx Ztg%
sbot: SINA=—"a 50 = 2%, cos2d T 14tg2%
2 2 2 - 2 2
COSZE
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1-tg?Z
2. cosa = 2
1+tg23
Ztgg
3. tga = — T

Yugqoridagi keltirilgan formulalarga doir ba’zi namunaviy misollar ko‘ramiz.
1-masala. Ifodani soddalashtiring: cos?a — 1 + tg?a * cos*a

Yechim:

sina 2
* oS~ =

cos’a — 1+ tg?a * cos?*a = cos?a — sin*a — cos*a + —

—sin?a + sina =0

2-masala. Ifodani soddalashtiring: cosx * tgx + cosx * ctgx

Yechim:
sinx cosx cos’x 1
cosx * tgx + cosx * ctgx = cosx * + cosx * —— = Sinx + ——— = —
cosx sinx sinx  sinx
cos2a - . . e s
3-masala. — ning giymatini hisoblang.
cosa—sina
Yechim:
cos2a cos?a —sin*a  (cosa — sina)(cosa + sina) ,
= : = - = cosa + sina
cosa — sina cosa — sina cosa — Sina
. 1 . . : .
4-masala. sinx = - berilgan bo'lsa, cos 5x * cos 7x + sin 5x * sin 7x ni
hisoblang.
Yechim:

: . . 1
cos 5x * cos 7x + sin 5x * sin 7x = cos(7x — 5x) = cos 2x; sinx = " masala

shartidan foydalanamiz.
1 2
cos 2x = cos’x — sin’x = 1 —sin’x —sin’x =1 —2sin’x =1—2 % (Z) =
:1 — i — Z
16 8

5-masala. Ifodani soddalashtiring: cos (g — a) + sin(mr — a)
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Yechim:

T
cos(i—a) +sin(mr —a) = —sina +sina =0

cos(a+pB)+2sinacosf

cos(a—p)

6-masala. Ifodani soddalashtiring:

Yechim:

cos(a + )+ 2sinacosff cosacosf —sinasinf + 2sinasinf

cos(a — ) B cosacos ff + sina sin

7-masala. Ifodaning eng kichik giymatini hisoblang: 2sina cosatga + 1

Yechim:
. . sina 2 . 2 2 . 2
251nacosatga +1= ZSlnacosam+ cos“a + sin“a = cos“a + +3sin‘a =

1, a =7k

8-masala. Ifodaning eng katta giymatini hisoblang: 3 — 2sina cos a ctga
Yechim:
3 — 2sina cos a ctga = 3 cos?a + 3sin*a-2sin a cos a:)% = cos?a +

+3sin’a =1+ 2cos?a =3, a=rnk

9-masala: ctg (%ﬂ + a) + ctgx =5 tenglik o‘rinli bo‘lsa, u holda tg?x + ctg?x
ning giymatini toping.
Yechim:
(—tgx + ctgx)? = 52
tg’x — 2tgxctgx + ctg®*x = 25
tg?x — 2 + ctg?x = 25
tg’x + ctg?x = 27

e
10-masala. Ifodaning giymatini hisoblang: = atcos a1

in®a+cosba—1
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Yechim:

sin*a + cos*a —1 sin*a + cos*a — sin®a — cos®«a

sin®a + cos®a —1 sin®a + cos®a — sin?a — cos?a

_sinfa(=1+ sin*a) + cos*a(cos’a —1)

~ sinfa(sin*a — 1) + cos?a(costa —1)

—sinacos?*a — cos?asin’a

sina(sin*a — sin?a—cos?a) + cis?a(cos*a — cos?a—sin’a)

—2sin®acos?a

sina(sin?a(sin?a — 1) — cos?a) + cos?a(cos?a(cos?a—1) — sina)

—2sin*acos®a

sina(—sin?acos?a — cos?a) + cos?a(—sin?acos?a—sin’a)

—2sin?acos?a

—sin?acos?a(sin?a + 1) — sin2acos?a(cos?a + 1)

—2sin*acos®«a

2
—sinacos?a(sin?a + cos?a +2) 3

11-masala. Ifodani soddalashtiring: sin2acos6a + cos®asinéa
Yechim:
sin32acos6a + cos®asinba = (sin2a)3cos2 - 3a + (cos2a)3asin2 - 3a

= sin2acos2a((sin2a)?cos2 - 2a + (cos2a)?sin2 - 2a) =

= Esin4a(sin2ac052a(sinZacosZa + sin2ac052a)) =

= Esin4a(c052asin4)a = Zsin4a - sinda - sinda = Zsin34a

Yugorida keltirilib o‘tilgan namunaviy masalalar maktab o‘quvchilari va oliy
ta’lim muassasalari talabalari uchun trigonometrik funksiyalar va ularni ayniy
almashtirish borasida elementar tushunchalarni paydo gilishda muhim ahamiyat kasb
etadi.
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