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TRIGONOMETRIK AYNIYATLAR VA ULARNING ISBOTLARI

Tojiboyeva Nargiza Vaxobjonovna
Namangan viloyati Yangiqo 'rg on tuman 1-sonli kasb-hunar maktabi matematika fani
o qituvchisi

Annotatsiya:Ushbu mavzu o quvchilar uchun sodda,ravon tilda bayon qilingan,ya ni
o0'quvchi xech kimni yordamisiz o'zi o'qib tushuna oladi.Bundan tashqgari mavzu uchun
misollar ham,ularni yechish usullari ko'rsatib qo’yilgan.Bu mavzuni yosh oqituvchilarga
dars jarayonida qollashini magsadga muvofiq deb o’ylayman va tavsiya beraman.

Tayanch so'z va iboralar: trigonometriya, ayniyat,formula,asosiy trigonometric
ayniyatlar,go 'shish formulasi keltirish formulalari ,ta'rif, tekislik,nugta, aylana, radius,
misollar,ta rif,ifoda, tenglik,argument,burchak,yarim burchak, kasr, surat, maxraj, yig indi,
ayirma.

TA'RIF:
Argumentning qabul gilishi mumkin bo’lgan barcha giymatlarida to’g’ri bo’lgan
trigonometrik tenglik trigonometrik ayniyat deyiladi.
I.LASOSIY TRIGONOMETRIK AYNIYATLARNI ESLATIB O’'TAMIZ
1. cos’a+sin®a=1;
Cosa
sin o
3. tga=8in—a
Cos o
4. tgactga =1

2. ctga=

1
5. seca=———-
CoSx

1
6. coseca =——
sSin

7. 1+tg’a=sec’ a = —
cos’ o

8. l+ctg’a =cosec’a =—
sin’ «

Misollar. Quyidagi ayniyatlarni isbotlang.
1+2sinacosa  tga+1
sin“a—-cos’a  tga -1

1+2sinacosa (sin a + cos a)? _sin a+cosa

Isbot— T = - =—
sin“a—cos“a (sina—cos a)(sina+cosa) Sina—Ccosa

Kasrni surat va maxrajini cosa #0 ga bo’lamiz, u holda
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sin a+cosa _tga+1
sina—cosa  tga -1

\/ 2 2 2

2. - + - =

1+sina 1-sina |cos a|

Isbot:

\/ 2,2 J 2(1—sin a) + 2(1+ sin @) J 4 2

1+sina 1-sina 1-sin’a cos’ a |003a|

TRIGONOMETRIK AYNIYATLAR.
a) Qo’shish formulalari:
sin(a + f) =sin acos f +cosasin f
sin(a — ) =sin acos S —cosasin S
cos(a — ) =cosacos S +sin asin S
cos(a + ) =cosacos S —sin asin S

g+ p)= 2002 i‘g*attgg/;
o tga —tgp i
tg(a ﬁ)_—l+tgatgﬂ’ (a+p# 5 + 7K)

b) Tigonometrik funksiyalar yig’indisini va ayirmasini ko’paytmaga keltirish formulasi.

Gt P s 2P

sin @ +sin S = 2sin

2 2
sina—sinﬁ:ZSina_ﬁ-cosaJrﬁ
2 2
cosa+cosﬂ:2005a;ﬂ-cosa;ﬂ
COSa—COSﬂ:—ZSina;'B-Sina;'g
sin(a + sin(a —
g +1g = ( ,3); g —tgp = Ma=h) (a-p)
cosa cos cosa cos f
ctg +otgf = 2NEEL) gy otgpp - SN )
sinasin B sin asin S

Trigonometrik ayniyatlarni isbotlashning quyidagi usullari mabjud.
1. Aynan shakl almashtirishlar yordamida tenglikning u yoki bu gismida turgan

ifodani tenglikning ikkinchi gismdagi ifodaga keltiriladi.

2. Ayniyatning o’rta va chap qismidagi ifodalar bir xil ko’rinishga keltiriladi.
3. Aniyatning o’ng va chap qismida turgan ifodalar orasidagi ayirma nolga teng

ekanligi ko’rsatiladi.

Il. Endi ikki argument kosinuslarining ko’paytmasini yig’'indiga keltirish

formulalarini keltirib chiqaramiz.Ushbu ayniyatlarni hadlab qo’shamiz :
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cos(a + ) = cosacos S —sin asin
cos(a — ) = cosacos B +sin asin S
cos(x + B) +cos(a + ) = 2cosa cos S

Cosa Ccos 3 = %[cos(a — ) —cos(a + )]

Endi yuqoridagi ayniyatlarni hadlab ayiramiz.
cos(a — B) +cos(a + ) = 2sin asin S

sin asin g = %[cos(a — p)—cos(a + )]
Ushbu ayniyatlarni ham qaraymiz.
sin(a+ ) =sin acos  +cosasin S
sin(a — f) =sin acos S —cosasin S

Bu ayniyatlarni hadlab go’shamiz.:
sin(la+ ) +sin(a — B) = 2sin acos B

sin asin A :%[sin(a — p) +sin(a+ B)]

a) Qo’shish formulalari .

sin( a+ B) =sina*sin f+cosa*cosf;
sin(a — B)=sina*cos B-Cosa*sin f3;
cos(a + B )=cosa*cosB-sina*sin S3;
cos(a — B)=cos a*cos B +sina*sin 3;
tga +19p
1-tgatgp
tga —tgp
1+tgatgp
b)Trigometrik funksiyalar vyig'indisini va ayirmasini ko’paytmaga keltirish

tg(la+p)=

tela-pB )=+

,(a+ﬁ¢% + 7K )

formulalari.

sina +sin B =2sin

a+p *cosa_ﬁ
2 2

— o+
B *cos B

. . . a
sin « -sin #=2sin

2
cos o +cosﬂ_2cos > +5 *cos & Zﬂ
oS o -€os 3=-2sin a er s *gin & ;[9’
tga +tgﬂ—S|:(+Zo'?B, tga—tgB =% ;
Ba+cighs cossiza smﬂ 33
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4. a, b sonlar nolga teng emas.Tekislikda M(a,b) nuqtani olamiz. OM radius
vektorni uzunligi :

‘O—M‘:R:\/a2+b2: u holda, cose= sin ¢ =

a ] b
JaZ+b?’ va? +b?.

bunda, ¢ burchak OM ning absissalar o’gi bilan hosil gilgan burchagi

asin o +bcosa = va® +b®| ———=sin @ + ————cosa | =Va’ + b’ sin(a + p)
\/7 \/7

Demak,

asin a +bcos a =va’ +b? sin (a + ¢)
Bunda, ¢ yordamchi
burchak deyiladi.
Namuna. Ifodalarni almashtiring.
1. sinatcoseg;
Yechish.

sina+c05a:\/§[sina-%+00§a§j:\/§(sma COSZ+COSOCSII’]—J \/_sm[a+4j

2. 2sina-3cosa

Yechish.

2sin ¢ —cosa = \/E(isin - ——cos a] —JBsin(a-9) = arccos —>—
J13 J13 J13

3. sina-coso
Yechish:

Sina—COSa:\/E[Sina-i—COSa 1 J \/E(sma cos Z — cos asin —j \/_sm(a——)
V2 V2 4 4
Demalk,

sin ¢ —cosa = \/_sm(a——j \/_sm(——aj

4. sin x++/3cos x
Yechish.

Sin x+\/§cosx:\/ sin X+ —— cosx =2| =sin X+ —c0sX | = 2(sin Xcos— +
(,/ ,/ 2 2 ( 4

+sin Zcosx) = 25in(£+ X)
4 3

Agar a=B bo’lsa, uholda

449



MexayHapoAHbIM Hay4YHBIN XXypHaJI Ne 5 (100), wacts 1
«Hay4HbIil UMIYJIbC» Jekabpsp, 2022

) 1+ cos2ax
Cos“a = T'

. 1-cos2a .
sin azT,

sin 2 = 2Sin ¢ COS

cos2a =cos’ o —sin’a
sin 2« 2tg

1-19°x

sinacosa =

t92a =

formulalar hosil bo’ladi.

5. Qo’shish formulasidan foydalanib, quyidagi ayniyatlarni isbotlang.
sin 3a = 3sin o — 4sin° «
cos3a = 4cos® a —3cosa

Ko’rsatma:
sin 3 =sin(2a + ) va cos3a = cos(2a + &), deb oling., sin 2a = 2sin ¢ cosa va cos2a =

=cos’ a—sin’a
Formulalardan foydalaning.
6. Yarim burchak trigonometrik funksiyalarlari formulalarini isbotlang.

cosg=i /1+cosa; sinzzi 1—cosa; tgg:i /1—cosa'
2 2 2 2 2 l+cosa

Ko’rsatma: cos? %—Sin 2 % =cosa va cos’ % —sin? % =1layniyatlardan foydalaning.

7. Ayniyatlarni isbotlang :

(04
tg—
a) sina= Za,
1+tg? =
g 2
1-t92 %
b) cosa = i;
1+tg2 =
g 2
2tgg
c) tgaz—za;
1-tg2 =
g 2
Ko’rsatma:

a) sina:ZSin%cos% va cosazcosz%—sinz% formulalardan foydalaning.
b) sinazsmTa va COSazg ko'rinishda yo'zing va 1 ni cosZ%—sinz% bilan
almashtiring. Bunda «a=x+27K, u holda %;t%wzk, k e Z. Demak, COS%;tOekanidan

foydalanib, kasrning surat va maxrajini cosz% ga bo’lish mumkin.
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3. Agar A+B+C=p bo’lsa, tgA+tgB+tgC=tgA'tgB tgC ekanini ko’rsating.

Ko’rsatma:
tg(A+B) = 9A+1gB shartga  ko’ra, tg(A+B)=tg(p-C)=-tgC, u holda :-
1-tgAtgB
= WA+1gB = —tgC +tgAtgBtgC =tgA +1gB +tgC = tgAtgBtgC
1-tgAtgB
4. Agar A+B+C=m/2 bo’lsa, ctgA+ctgB+ctgC=ctgA ctgBctgC ekanini ko’rsating.
Ko’rsatma:

1 1 ctgA-ctgB-1
ctgC ‘ctger  ctgB +ctgA
ctgC = ctgA = ctgB + ctgC = ctgActgBctgC

ctg(A+ B) =ctg (% -C)=tgC = = ctgB + ctgA = ctgActgBctgC —

Misol-1. Ayniyatlarniisbotlang.

a) 2c0s2(ZE+ %) =1-sina b) 2sin2(Z+%) =1+sine
4 2 4 2
d) 1—_00505‘(:,[90621 e) sin 2« ~tga
sin 2« 1+ cos2a
Misol-2.

a) sin acsin(ﬁ—a)+sin2(§—a) :sinzg
b) cos? & —sin’ 2« = cos? &+ cos2a - 2sin 2 a cos® &
Misol-3. Ifodani soddalashtiring.
2(cosa +cos3a) b 1+sin o — c0os 2« —sin 3x
2sin 2¢ +sin 4a 2sin 2 +sin o —1
Misol-4. Ayniyatniisbotlang .

a) w+wﬂ=%££%%;

b) tg267%+tg93°
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