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Trigonometriyaliq  tefilemelerdi  sheshiwde payl-
alanatugin ~ aymrim  trigonometriyaliq  anlatpalardin
tomendegi formulalarinda sol jaginin aniglaniw oblasti
menen on jaginmin aniqlaniw oblastt har qiyli ekenin ko-
riwge boladt:

substitution, trigonometric expression.

ax’ +np@#Nr,neZham (5) formulamn sol jag:

roras T
a¢%+n”,nez, al on Jagi a¢5+nﬂ-,a7‘_—nﬂ"

N e Z manislerinde anglanadi.

tgo +t
tg (Ol +8 ) = % @) Trigonometriyaliq tenlemelerdi sheshiw barisinda
~W9a-19/ joqarida analiz  etilgen formulalardan  paydalanip
tg(a-p)= Wa-195 () ‘tehlemelerdin sol jagm on jagr menen almastiriwda olardin
1+tga-tgp on jagmin aniglamw oblast1 sol jagimin aniglaniw oblast:
tg2a = 2iga (3) menen almasqani sebepli tenlemenin aymrim korenleri
1-tg°a jogalip ketedi, maselen tenlemelerdi (1)-(4) formulardan
ctger = 1 (4)  Ppaydalamp sheshiwde, :%Jr nyz+ N € Z al (5) formuladan
tga
g paydalanip sheshiwde, & = N7 ,ne Z, turindegi sheshimler
tgg=—— ®) jogalip ketedi.
Ctgar ‘ Uliwma aytqanda, trigonometriyaliq tenlemelerdi
(1) hém (2) formulalarmifi sol jagi & him f nih sheshiwde (1)-(4) formulardan paydalanilsa :f+ Nz
T PO Vid
+tB#4ngy NEZ, al of jagl o= g,
atp 2 & 2 nNeZ.,l (5) formuladan paydalamlsa a=nNxz,neZ,
T ' 3 ‘nNeZ manisle- rinde sheshimlerin berilgen tenlemege qoyip tekserip koriw
ﬁ¢§+nﬂ aiﬂ¢2+n;r kerek.
amiqlanadi Bul aytilganlardi aniq misallarda koérip oteyik:
3) formulamia sol jag z ,neZ, al on jagi 1-misal. Tehlemeni sheshin
a*—+Nr
4

z T nw inisleri
azlanr az’+ % ,Nnel manislerinde amglanadi.

(4) formulanin sol jagi a#=nz,NnelZ, al on jag

1+ ctgx:tg(x+inj

Sheshiw. Bul tenlemeni (1) ham (4) formulalardan
paydalanip tomende- gishe turlendirip sheshemiz:

3
tgx+tg > 7 ~
1+Cth=tg(X+3ﬁj©1+1: 4~ l+tgx_tgx-1
4 tgx 1-— tgx . tg %ﬂ- tgx 1+ tgx
;-gXZy . {tgx:y {th:y
<~ +y _ y- < ) P -
T, (@) =) Y42y 4l=yPoy

tgx=y

tgx=y
= =
3y=-1 y=—§

1
1@tgx=—§<:>x=—arctg§+7m,neZ.

Berilgen tefilemege y — i + n» N € Z ,manisin qoy1p koreyik:

1+ctg 2 =1g z+7zn+§7z :1+ctg£=tg £+3—” =
2 2 4 2

:1=t95ﬂ:>1=tg(7z+ﬁ):>1=
4 4

Demek, x:%+n7z'

boladu.
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N € Z manisi berilgen tenlemeni qanaatlandiradi, olay bolsa bul ménis berilgen tefilemenif koreni
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1
Juwabt. x — _arctg 3t an, X, = % +7n,neZ.
2-misal. Tenlemeni sheshin
tg [x—%) =1g2x+1

Sheshiw. Bul tenlemeni (2) ham (3) formulalardan paydalanip tomendegishe tarlendirip sheshemiz:

T
tg("_zj=tg2x+1© tgx—tgz _ 2tgx2 +1<:>tgx—1: 2tgx2 Tl
4 1+tgx-tg% 1-tg°x 1+tgx 1-tg3x
tgx=y tgx=y
Syl 2y 4@ (y-1° _ 2y+1-y? <=
vy 1-y° A+y)d-y) (@+y)a-y)
tgx =y tgx=y tgx =y

<9y -2y+1 2y+1-y? <42y’ -4y=0<42y(y-2)=0<

(1+y)2-y) @+y)2l-y) |(y#lLy#-1 |y=ly=-1

tgx=y

y=0 tgx=0
= P

y=4 tgx=4

y=ly=-1

Tabilgan bul manislerdi tenlemege qoyip kdremiz:

l.tgx=0bolsa, 0-1_ 0 _, . ;1 tgx=0 korenemes.
1+0 1-0

2.tgx=4bolsa, 4-1_ 8 _, . 3_ 5, tgx=4 korenemes.
1+4 1-4 5 -3

Demek, berilgen tenleme sheshimge iye emes.

Endi berilgen tenlemege N € Z ,manisin qoyip koremiz:

7
X==+nr’

2
tg(”wrn —”j :tgz(”+7znj+1:>tgﬂ =tgr+1=1=1

2 4 2 4
x =" 4 nr» N € Z ,manisi berilgen tefilemeni qanaatlandiradi.
Demek, berilgen tenleme y — i + nz N e Z sheshimine iye.
2

Juwabi. X:£+n”,nez.
2

3-musal. {gx = czgx tenlemesin sheshifn
Sheshiw. Bul tenlemeni (5) formuladan paydalanip tdomendegishe tirlendirip sheshemiz:
tg?x=1 [ctgx=11 [ctgx=1

tgx = ctgx < L =cigx &
ctgx #0 ctgx =0 ctgx =-1

cigx

T
X=—+7n
4

x=,7 +7Tn
Berilgen tenlemege X =Nz, N € Z ,manisin qoyip koremiz:
tgzn=ctgrn = tgr # cigr

Demek, berilgen tefileme X =ns,n e Z ,ménisinde sheshimge iye emes.
V4 3
Juwaba. Xl:ZJrn”’ X, :Z,,Jr,m,nez.
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PE3IOME

Magolada trigononometrik tenglamalarni echishda ba’zi yechimlarining yoqolib ketishini aniglash usullari keltiril-
gan. Trigonometrik tenglamalarni yechishda foydalaniladigan ayrim trigonometrik bildirishlarning quyidagi formulalarida
chap tomoni aniglanishi nugtasi bilan 0’ng tomoni aniglanuvi nugtasi har xil ekanligini ko’rish mumkin.

PE3IOME

B cratbe mpuBeneHBI CLIOCOOBI PEIICHNSI HEKOTOPHIX TPUTOHOMETPUIECKAX YpaBHEHHUH IpH MOTepH KopHed. B cie-
Iyromux GopMyiax TPUrOHOMETPUYECKHX YPaBHEHUH BUIHO, YTO 00JIACTH JIEBOTO M IIPABOT'O Pa3JIMYHBbI.

SUMMARY

The article describes methods for solving some trigonometric equations for root loss. In the following formulas of
trigonometric equations, you can see that the areas of the left and right are different.
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Mamleketimizde xabar texnologiyalar: tarawinda kadr-
lard1 tayarlaw sistemasin jetilistiriw «Cifrli Ozbekstan —
2030» strategiyasin natiyjeli amelge asinw, cifrh
texnologiyalardi rawajlandiriw  ham xahqtin  kandelik
turmisina engiziwdi tamiyinlewdin ahmiyetli shartlerinen
biri bolip esaplanadi.

Xabar texnologiyalardin ogitiliwin sipat jaginan jana
basqishga koteriw, miynet bazarinma maman IT - ganiyge-
lerge bolgan talabin ganaatlandiriw, sonday-aq 2017-2021
jillarda Ozbekstan Respublikasin rawajlandiriwdin bes
ahmiyetli bagiti boyinsha Hareketler strategiyasinda «Ilim,
mariypat ham cifrli ekonomikani rawajlandiniw jiliwnda
amelge asinwga tiyisli mamleketlik dastarde belgilengen
waziypalardin orinlaniwin tamiyinlew magsetinde:
talabalardin  doretiwshiliginin  rawajlaniwi  ushin
sharayatlar jaratiw, somn menen birge «Bir million
dastarshi» joybarin oqiw dastarlerine integraciya gihiw ar-
gah talabalarga xabar texnologiyalarin ham kompyuterde
dastarlew tiykarinin teren ogitiliwin talap etiw;

- talabalardi oqittw ham bilimlerin bahalawdin za-
managoy usillarin engiziw, sonnan cifrli oqiw tskeneleri
ham arahqgtan bilim aliw formasin ken qgollaniw, sonday-aq,
oquw processin uliwma kasiplik sheberligine galiplestiriwge
bagdarlangan panler araliq modullerden paydalangan halda
sholkemlestiriw ham t.b. belgilengen [1].

Mamleketimizde uzliksiz bilimlendiriw sistemasinda as-
tronomiyanif teoriyaliq tiykarlarin rawajlandiriw boyinsha
Sh.Egamberdiev, I.Sattarov, M.Mamadazimov,
Ch.Sherdanov ham basqalar izleniwler alip bargan. Bilim-
lendiriwde zamanagdy xabar-kommunikaciya texnologiya-
larinan paydalaniwdin teoriyaliq hd&m metodikaliq tiykarlari
A.Abdugodirov, B.Abdullaeva, U.Begimqulov,
X.Mahmudova, B.Sattarova, G.Umarova ham basqalar
tarepinen izertlewler alip barilgan.

Astronomiya péanin oqittw mashqalalari boymsha ko-
plep ilimiy izertlew jumuslar1 alip barilgan bolsa da, as-
tronomiya  panin  oqitiwda  xabar-kommunikaciya
texnologiyalarinan paydalanip talabalardin astronomiyaliq
qubilis, process ham tasinikler haqqindagi kéz-qaraslardi
rawajlandiriw, olardi xabar texnologiyalar1 imkani-
yatlarinan duris paydalangan halda, 6z betinshe islewge
uyretiw boymsha ilimiy izretlew jumislarin alip barniw za-
rurligi juzege keldi.

Pedagogikaliq texnologiyalardin ogiw-tarbiya process-
ine kirip keliwi, sonday-aq xabar texnologiyalardin tez al-
masiwi ham jetilisiwi processinde, har bir insan 6z kasiplik
tayarligin ham sheberligin jetilistirip bariw kerek.

Har bir sabaq processinde sabaqt1 qizigli ham mazmunh
sholkemlestiriw, talabalar digqatin bir jerge toplawda xa-
bar-kommunikaciyaliq texnologiyalardan paydalamw 06z
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natiyjesin bermekte. Sebebi xabar agiminan agil menen
paydalamw talabamin pikirlew shenberinin keneyiwine
ameliy jardem beredi. Talabalarda tzliksiz 6z ustinde islew
imkaniyat: payda bolad:.

Uyrenilip atirilgan pannin tarli maselelerinin matemat-
ikalig modelin puxta oylap, amqglap kormesten ham olarga
sahstirganda en qolayl olshew, amglaw ham esaplaw
usillarin gollanbastan turip, xabar texnologiyalarinan aqil
menen paydalaniw mamkin emes. Xabar texnologiyalarin
gollamwdan tiykargi magset, bul talabalarga uyrenilip
atirgan astronomiya kurst pannin har bir temasin basqishpa-
basqish tez ozlestiriliwi ham hazirgi waqitta danyada juz
berip atirgan xabarlardan ken paydalangan halda 6z
betinshe taliglawd: ham 6z pikirine iye boliwga uyretiwden
ibarat [3:128].

Astronomiya kursi pani boyinsha dastardegi oqiw
dereklerine gosimsha tarde, dastariy emes oqiw derekleri,
misali: oqitiwga aranlgan Veb betler, ooqiw fayllari, elektron
sabaghqglar ham elektron oqiw qollanbalar, videokonfer-
enciya, elektron referatlar ham basqalar elektron gqurilma-
larga tiykarlangan jana ogitiw qurilmalari ham oqitiw for-
malarinin payda boliwina sebep bolmagta (1-sawret).
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jumislan iye boladi h referat

1-suwret. Astronomiyan: dasturiy ham ddsturiy
emes oq:t:w derekleri

Zamanagoy jana magliwmatlar deregi bolgan internet-
ten, onin imkaniyatlarinan paydalamw oqitiw texnologiya-
sin jetilistiriwge alip keledi. Internet tarmaginan paydala-
mwda — talaba Veb betlerinen pan boyinsha kerekli mag-
liwmatlard: aliwi, ogqiw fayllarinan paydalamwi, elek-tron
gollanbalar ham referatlardi oqiw, virtual laboratoriya
jumislarin orinlawtr ham basgada ilmiy magliwmatlardan
paydalantwi mamkin. Elektron sabagliglardan paydalan-
ganda — talaba 6z betinshe pandi ozlestiriwi, 6z betinshe
tapsirmalard: erkin orinlawi, 6zin-6zi bahalawi menen bir-
gelikte, onda juwapkershilik, 6zine degen isenim payda



