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Annotatsiya. “Teskari trigonometrik funksiyalar” bo ‘limini o rganinsh
matematika faninni o ‘qitish jarayonida muhim o ‘rin tutadi. Teskari trigonometrik
funksiyalar qatnashgan trigonometrik ifodalarni shakl almashtirish mavzusini
o ‘rganish nafagat nazariy bilimlarni, balki amaliy ko ‘nikmalarni  ham
rivojlantirishga imkon beradi. Ushbu maqolada Teskari trigonometrik funksiyalar
qatnashgan trigonometrik ifodalarni shakl almashtirishga doir masalalarni teskari
trigonometrik funksiyalar va ularning xossalari asosida yechish usullari ko ‘rib
chigilgan. Maqgolada talabalarda teskari trigonometrik funksiyalar haqgida dastlabki
tushunchalarni to’g'rvi tasavvur gqilish va anglash, mantigiy tahlil qilish
kompetensiyalarini shakllantirishga oid misol va masalalar qaralgan.

Kalit so‘zlar. Teskari trigonometrik funksiya, ayniyat, arksinus, arkkosinus,
arktangens, arkkotangens, ifoda, qiymat, masala, yechish usullari.

AnHotaumusi. WM3yuenue pasnena, OOpaTHble TPUTOHOMETPUYECKUE
GbyHKIMK”, 3aHUMAeT BaXHOE MECTO B IPOIIECCE BOCIUTAHUS MaTEMaTHYECKOMN
Hayku. M3yueHue Tembl MOJACTAaHOBKUA (POPM TPUTOHOMETPHUUECKUX BBIPAKEHUUN C
ydacTieM OOpaTHBIX TPUTOHOMETPUYECKUX (YHKIIMH TIO3BOJISIET pa3BUBATh HE
TOJIBKO TEOPETUYECKHE 3HAHUS, HO W TPAKTUYECKHE HABHIKM. B maHHOW craTbe
pPaccMOTPEHBI METOBI PEIIeHUs 337a4 Ha PeoOpa3oBaHNe TPUTOHOMETPUUIECKUX
BBIPOKEHUN C ydacTHEM OOpaTHBIX TPUTOHOMETPUYECKUX (YHKIMHA Ha OCHOBE
OOpaTHbIX TPUTOHOMETpPHYECKMX (YyHKUMH U uX CcBOHCTB. B  craThe

paccMaTpUBaIOTCS MPUMEPHI U 3aJa4M, Kacaroluecs (OpMUPOBaHUS y yUYalTUXCS
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KOMITETEHIIMI JIOTMYECKOr0 aHaJIn3a, MPABUIIBLHOTO MPEICTaBICHUS U TTOHUMaHUS
OCHOBHBIX IOHATUN 00 0OpPATHBIX TPUTOHOMETPHUECKUX (QYHKITHSIX.

KiroueBbie cioBa. OOpaTHasi TpuroHomerpudeckas (QyHKIUS, TOXKIECTBO,
apKCHHYC, apKKOCHUHYC, apKTaHT€HC, apKKOTAaHTE€HC, BRIpaKEHUE, 3HAUCHHE, 3a/a4a,

MCTO/IbI PCIICHMUA.

KIRISH

Trigonometrik funksiyalar va ularning teskari funksiyalari matematikada
chuqur tahlilni talab qiluvchi dolzarb mavzulardan biridir. Chunki, teskari
trigonometrik
funksiyalar, aynigsa, arccos, arcsin, arctg kabi funksiyalar matematikaning ko‘plab
sohalarida, jumladan, analiz, geometriya, fizika, muhandislik va kompyuter
grafikasi kabi yo‘nalishlarda muhim ahamiyat kasb etadi. Trigonometrik
tengsizliklar, tenglamalar va teskari funksiyalarni yechishda asosiy yondashuvlar
funksiyaning asosiy xossalari va berilgan sohaga tegishli yechimlarni topish bilan
bevosita bog‘liq. Bunday masalalar orqali teskari trigonometrik funksiyalarni
tushunish, ulardan foydalanish va ularning geometrik interpretatsiyasini o‘rganish
imkoniyati mavjud. Lekin o‘quvchilar ko‘pincha teskari trigonometrik funksiyalar
va ularning qiymatlarini topishga oid masalalarni yechishda bir gancha
muammolarga duch kelishadi. Bunga asosiy sabab sifatida quyidagilarni keltirish
mumkin:
— teskari trigonometrik funksiyalarning ta’rifi va xossalariga oid mustahkam bilim,
ko‘nikma va malakaning yetarli emasligi:
— funksiya grafigidan foydalanib masalani chuqur tahlil qila olmaslik;
— masalani yechish jarayonida funksiyaning aniqlanish sohasiga tegishli
yechimlarni ajrata olmaslik;
— arcsin va arccos yoki arctg va arcctg funksiyalarning xossalarni chalkashtrib

yuborish;
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— birlik ayalana va funksiyaning grafigidan unumli foydalana olmaslik,
formulalarni noto‘g‘ri qo‘llash.
Teskari trigonometrik funksiyalar qatnashgan trigonometrik
ifodalar

Teskari trigonometrik kattaliklar va ular ustida bajariladigan turli amallardan
iborat ifodalarga teskari trigonometrik ifodalar deyiladi. Ushbu maqolada turli
teskari trigonometrik ifodalarni guruhlarga bo‘lgan holda tanishamiz. Birgina
argumentga bog’liq bo’lgan trigonometrik funksiyalar biri ikkinchisi orqali
algebraik ifoda qilanadi. Shuning uchun istalgan arkfunksiya ustida biror
trigonometrik amalni bajarish natijasida algebraik ifoda hosil bo’ladi.
1. Teskari trigonometrik funksiyalarning ta’rifiga muvofiq, [-1;1] kesmada
sin(arcsinx)=x va cos(arccosx)=x ekanligi ma’lum. Shuningdek (—oo ; ) oraliqda
tg(arctgx)=x va ctg(arcctgx)=x.

2. cosa= V1 —sin?a formulada o=arcsinx deb olib quyidagi formulani hosil

qilamiz: cos(arcsin x) = +4/1 — sin2(arcsinx) = +V1 —x2 , o=arcsin x yoy
kosinus manfiy bo’lmaydigan [—% ; g] kesmada joylashgan bo‘lgani uchun radikal

oldidagi musbat ishorani olamiz. Shunday qilib, cos(arcsin x) = £V1 — x2

3. Shunga o‘xshash: sin(arccos x) = +V1 — x2.
sin(arccos x) _ V1-x2

cos(arccos x) T x

4. tg(arccos x) =

1 1 . 1
5. tgx = oz V2 ctg x = e munosabarlardan foydalanib tg(arcctgx) = -

va ctg(arctgx) = i larni hosil gilamiz.

tga

J1+tgia

6. Sinusni tangans orqali ifodalovchi sina = + formulada @ = arcctgx

X

V1+x2

deb olib sin (arctgx) = ni hosil gilamiz.

7. sin(arcsin x + arcsiny) = x/1—y% + yv1 — x2.

8. x=y deb olib quyidagini hosil gilamiz: sin(2arcsin x) = 2xV1 — x2.
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To’ldiruvchi yoylarning trigonometrik funksiyalari orasidagi munosabatlar,
o’xshash (nomlari bo’yicha) arkfunksiyalarning (arksinus va arkkosinus, arktangens
va arkkotangens) birini ikkinchisi orqali ifodalashga imkon beradi.

1-teorema. x ga berilishi mumkin bo’lgan hamma qiymatlar uchun

arcsin x + arccos x = g, arctg x + arcctgx = % munosabatlar o’rinlidir.
Isbot. arcsin x + arccosx = % tenglikning ikkala tomonini sinuslaymiz:
sin(arcsin x + arccos x) = sin(arcsin x) cos(arccos x) +
+cos (arcsin x) sin(arccos x) = x> — (1 —x?) =1 = sin %

Bulardan tashqgari quyidagi munosabatlar ham o’rinlidir:

. X
2. arcsinx = arclg :

Ji+x° ' 1-x°

1. arctgx =arccos

3. arccosx = arcctg u = 4. arccrgx = arccos —=—==
1-x° 1+ x°
, arccosyl1-x*, 0<x<l, arcsinyl-x*, 0<x<l,
5. arcsinx = 6. arccosx =
2 . 2
—arccosyl-x", -1<x<0. —aresinyl-x", -1<x<0.
( - )
-X 1
arctg 0<x<l, arccig—, 0<x,
X X
7. arccosx =1 e 8. arctgy =1 ;
- %
T+arelg , =1<x<0. ‘"’“’gr 7, x<0.
X ~ -

Quyida keltirilgan ifodalarni trigonometrik ayniyatlardan osongina keltirib

chigarish mumkin:
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sin(arcsin x) = x

sin(arccos x) = 1 —x”
1 sin(arctex) = a
Vi+x®

: 1
sin(arcctgx) = ——
i 1+ x°
te(arcsin x) o
g x)=

N1—x?

) tg(arccos x) = 1=
X

te(arctex)=x

te(arectex) = 1
L x

JAVYHIIHE HHTE/VIEKTYAJIBHBIE HCC/IE/OBAHHA

cos(aresin x) = /1 - x*

cos(arccos x) = x
1

-\|'1+Jc2

X

1cos(arctgx) =

cos(arcctex) =

i

1+x~

Wl—x7

X

ctg (arcsin x) =

ctg (arccos x) = =

l—x

ctg (arctgx) = 1
X

ctg(arcctgx) =x

Teskari trigonometrik ifodalarni soddalashtirish va shu kabi misollar

yechishda

ikkinlangan va uchlangan burchaklar teskari trigonametrik kattaliklar orqali ham

berilishi mumkin. Shunday hollarda quyida keltirilgan formulalardan foydalanish

mumkin:

sin(2arcsin x) = 2 xy/1—x°
sin(2arccos x) = 2 xy/1-x’

Isin(2arcrgx) =

1+x°

3

1+ x°

sin(2arcctgx

R

(cos(2arcsin x)=1-2x

cos(2arccos x)=2x" -1

1cos(2arctgx) = l—.‘r:
1+x°
xi -1
2 fex )=
L-::t:n»s( arccgr) 11
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2xvl-x" c‘rg{larcsin:r]=

=242 2xy1=x?

2xv1-x° . N 2t -1
- Lo Ll 28 ctg(2arccos x)= —
* tg(2arccos x) o | -

rg(Zarcsi.n x)=

2. 1-x°
Ig(im'c.'gx}= 1 TJ ctg(2arcrgx )= ,,:
i 2x X -1
te(2arcctex) = = ctg(2arectex )= e

e

sin(3arcsin x) =3 x — 4x° cos (3 arccos x)=4x* —3x

x3 - X
3y’ -1

.x3 - X
3x’ -1

fg (3arcfgx) = ctg (3 arc’crg:r) =

1-misol. Hisoblang: arccos(cos5).

Yechish. arccos(cosa ) = «a tenglik fagat 0 < o< 7 shart bajarilganda o‘rinli
bo‘ladi. Lekin 5 soni ushbu oraliqqa tegishli emas, shuning uchun bu tenglikni
bevosita qo‘llash mumkin emas. Shuning uchun cos5 ni shu 0 <a<z oraligqa
tushuvchi boshqga bir a burchakning kosinusi bilan almashtirish kerak. Buning
uchun y=cosx funksiyaning xossalaridan foydalanamiz. Ushbu funksiya juft
funksiyadir, ya’ni cos5 = cos(—5). Funksiya 2n davrga ega bo‘lgani uchun
cos(—5) = cos(27r—5). Shunday qilib, quyidagi tenglikka ega bo‘lamiz:

arccos(cos5) = arccos(cos(—5)) = arccos(cos(27—5)).

Chunki 0<27—5 <7z, demak,
arccos(cos(27x—5)) = 2n—5.
2-misol. Hisoblang: arcctg(tg12).
Yechish. arcctg(tgl2) = arcctg(tgl2 — 3n+ 3n)) = arcctg(tgl2 —

3n) =
T T m m
arcctg(tg(12 — 3n — =+ <)) = arcctg(tg (12 —-—+ —) =
2 2 2 2
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= arcctg (—ctg (12 — 7?11))

arcctg(- x) =« - arcctgx formuladan foydalanamiz, bu yerda x > 0 va

arcctg <—ctg (12 — 7%)) =T — (12 — 7771) = 9?71 - 12.

3-misol. Hisoblang: cos (Zarccos %)

Yechish. cos (Zarccos i) = 2co0s? (arccos g) —1=2 -g— 1==--1=

4-misol. Hisoblang: sin(2arctg3).

tgarctg3)
J1+tg?(arctg3)

Yechish. sin(2arctg3) = 2sin(arctg3)cos(arctg3) = 2 -

_ 1 — 5. 3 1 _ 6 _3
J1+tg?(arctg3) Vi+9 Vvi+9 10 5

. . . T 3
S-misol. Hisoblang: sin (5 — arccos E)'
. . (T 3 3 3
Yechish. sin (E — arccos E) = coS (arccos E) =z
6-misol. Hisoblang:
. . L1 ) .1 L1
Yechish. sin (Zarcsm 5) = 2sin (arcsm 5) cos (arcsm 5) =

_2.n2_42

=2- .
3 3 9

[OSI I

11
9

Xulosa
Teskari trigonometrik funksiyalar matematikada muhim o‘rin tutadi va
ko‘plab sohalarda: burchaklarni aniglashda, geometrik muammolarni yechishda va
fizik jarayonlarni modellashtirishda qo‘llaniladi. Teskari trigonometrik
funksiyalarni o‘rganish orqali talabalar matematik ko‘nikmalarini rivojlantiradilar
va amaliyotda qo‘llash imkoniyatiga ega bo‘ladilar. Ularning grafikasi va

xususiyatlari teskari trigonometrik funksiyaning o‘rganilishi va tushunilishi uchun

https:// journalss.org/index.php/luch/ 509 Yacmv-66_ Tom-2_Anpens-2026



https://scientific-jl.com/luch/

ISSN:
3030-3680

JAVYUYIUIHE HHTE/UVIEKTYAJIBHBIE HCCIE/JOBAHUA

muhimdir. Teskari trigonometrik funksiyalarni o‘rganish, nafaqat matematikani,

balki boshqga fanlarni ham chuqurroq tushunishga yordam beradi.
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