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Annotatsiya:

Magolada linzalarning fokus masofasi tushunchasi, uning fizikaviy mohiyati
hamda uni aniglash usullari tahlil gilinadi. Fokus masofasi linzaning asosiy optik
xossalaridan biri bo‘lib, u orqali linzaning nurlanishni ganday yig‘ishi yoki targatishi
aniglanadi. Maqolada fokus masofasini eksperimental yo‘l bilan aniglash usullari,
xususan, ekvivalent fokus masofasi formulasi, tasvirning o‘lchamlari va masofalar
o‘rtasidagi bog‘liglikdan foydalanish asosida o‘rganilgan. Shuningdek, turli xil linzalar
(yig‘uvchi va targatuvchi) uchun fokus masofasining farglari va amaliy qo‘llanilishi
ham yoritilgan. Tadgiqot natijalari linzali optik tizimlarning loyihalanishi va ularning
turli ilmiy-texnik sohalarda qo‘llanilishi uchun nazariyasi bo‘lib xizmat giladi.

AHHOTAIUS:

B cratbe paccmarpuBaroTcsi moHsTHE (DOKYCHOTO PACCTOSIHUSI JIMH3, €T0 (pu3nyecKast
CYHOIHOCTB, 4 TAKKC METOAbI €TI0 OITPCACICHHUSI. cI)OK}ICHoe pPaCCTOAHUC ABJIACTCA OI[HOf/'I
N3 OCHOBHBIX OIITHYCCKHX XapPaKTCPUCTHUK JIHMH3BI, IIO KOTOpOﬁ OIIpCACIICTCA, KaK
JINH3a 006HpaeT nim pacccuBacT CBCT. B CTaTheC HN3YYCHBI METOAbI
OKCIICPUMCHTAJIbHOI'O OITPCACIICHMA CI)OKyCHOI‘O pacCTosdHnA, B 4aCTHOCTHU, Ha OCHOBC
(hOpMyITBI SKBUBAJICHTHOTO (POKYCHOT'O PACCTOSTHUS, B3AUMOCBSI3H MEXKITY pa3MepaMu
U PacCTOSTHUAMM M300pakeHusl. Takke OCBEIICHbI pa3inuns (POKYCHBIX PACCTOSHUN
JUTSL Pa3fIMYHBIX THUIIOB JIMH3 (COOMpPAIONIMX U PACCEMBAIOLIUX) U MX MPAKTUYECKOE
npuMeHeHue. Pe3ynbrarel HCCIeOBaHUs CIIy)KaT TEOPETHUYECKOW OCHOBOM A
IMPOCKTUPOBAHUA OINTHYCCKUX CHUCTCM C JIMH3aMM M HMX IIPUMCHCHHA B PA3JIMYHBIX

HAyYHO-TEXHUUYECKUX 00JIaCTAX.
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Annotation:

The article analyzes the concept of the focal length of lenses, its physical essence, and
the methods for determining it. The focal length is one of the main optical properties
of a lens, which defines how the lens converges or diverges light. The article explores
experimental methods for determining the focal length, particularly using the formula
for equivalent focal length and the relationship between image sizes and distances.
Differences in focal length for various types of lenses (converging and diverging) and
their practical applications are also discussed. The research findings serve as a
theoretical basis for the design of lens-based optical systems and their application in
various scientific and technical fields.

Kalitso’zlar.

Fokustekisligi, Paraksialnurlarnazariyasi, Nuryo‘nalishitahlili, Optikmarkaz,
Linzalarkombinatsiyasi,  Real = va  virtual tasvirlar,  Fokuslashanigligi,
Eksperimentalusullar,Ekvivalentfokusmasofasi, Targatuvchilinza,

KiroueBbie cJIoBa:
@oxanbHAs INIOCKOCTh, TEOPUS MaPAKCHAJIBHBIX JIyYeH, AaHAJIN3 HAIIPABJICHUS JIy4eH,
ONTHYECKHUN OCHTD, KOM6I/IHaHI/IH JIMH3, PCAJIbHBIC U MHHUMBIC I/I306pa>KCHI/I$I, TOYHOCTH
(hOKYCHPOBKH, SKCIIEPUMEHTAJIbHBIC METOIbI, SKBUBAJIICHTHOE ()OKYCHOE PACCTOSHHE,
pacceuBaronias JIMH3a,

Keywords:

Focal plane, paraxial ray theory, ray direction analysis, optical center, lens
combinations, real and virtual images, focusing accuracy, experimental methods,
equivalent focal length, diverging lens,

Uskunaning umumiy ko’rinishi

https://scientific-jl.org/obr ‘ ) Buinyck swcypnana Ne-68
h ( 54 )
Yacmov—4_ Masn —2025



g ”é ObPA30OBAHHE HAYKA U HHHOBAIIHOHHBIE H/IEH B MHPE I b\ !
2181-3187

—

1-rasm-Uskunaning tarkibi:1-yoritgich; 2-linzalar; 3-ekran; 4-
baholovchilar; 5-optik skameyka

Kirish gismi

Linzaning fokus masofasini aniglash uchun bir nechta usullar mavjud. Ularning
eng keng targalganlari quyidagilar:

1. Fokus masofasini hisoblash formulasi: Agar linza konveks (tashqi)

bo'lsa, uning fokus masofasi( f) quyidagi formuladan foydalanib hisoblanishi mumkin.
1.1 1 .
2. E—?+EBU yerda:

o (f)— fokus masofasi,

o (d_o)— ob'ekt masofasi (linzadan ob'ektgacha bo'lgan masofa),

o (d_i)— rasm masofasi (linzadan rasmga bo'lgan masofa).

3. Fokus masofasini o'lchash: Linzani ishlatib, rasmni
shakllantirayotganida, ob'ektni linzadan turli masofalarga (masalan, 30 cm, 50 cm)
go'yib, hosil bo'lgan rasmni o'lchab chiging. Rasmning eng yaxshi aniqgligiga erishilgan
nugtada, ob'ekt masofasi va rasm masofasi o'rtasidagi munosabatni gayd eting va
yugoridagi formuladan foydalanib, fokus masofasini aniglang.

4. Linzalarni sinov usuli: To'g'ridan-to'g'ri radiografik yoki optic jihozdan
(masalan, proyektor) foydalanib, linzaning fokus masofasini aniglash. Linzani ma'lum
bir masofaga qo'yib, olingan rasmni ko'rsatish uchun zarur bo'lgan masofani

o'lchaganingizda, bu ma'lumotdan foydalanib fokus masofasini aniglashingiz mumkin.
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Har ikki holatda ham, linza turini (konveks yoki konk a) e'tiborga olish juda
muhim, chunki ularning fokus masofasi va rasm yaratish xususiyatlari bir-biridan farg
giladi.

[JFokus masofasi — optic tizimning bosh nugtasidan unga moye bosh
fokusgacha bo‘lgan masofa. Fokus va bosh nuqgta buyumlar fazosiga tegishli bo‘lsa,
Fokus masofasi old Fokus masofasi /deyiladi, agar ular tasvirlar fazosiga tegishli
bo‘lsa, Fokus masofasi orga Fokus masofasi/ deyiladi. Agar muhitning sindirish
ko‘rsatkichi buyumlar fazosidai, tasvirlar fazosida p’ bo‘lsa, u holda f/n’=f/n. Agar
optic tizimning ikkala tomonida aynan bir muhit bo‘lsa, f=f. Fokus masofasi — optic
tizimning muhim xarakteristikasidir. Tajriba mavzusi: Linzaning fokus masofasini

aniglash

Tajribaning magsadi: Yig‘uvchi linzaning fokus masofasini tajriba orqali
aniglash.

Kerakli jihozlar:

Yig uvchi linza (konveks)

Ekran (0q qog‘oz)

Sham yoki elektr lampochka (yorug‘lik manbai)

O‘Ichov lentasi yoki lineyka

Linza tutgich

Tajriba bajarilishi:

1. Linzani yorug‘lik manbai va oq ekran orasiga joylashtiring.

2. Yorug‘lik manbaini uzogroqga qo‘ying, shunda undan chiggan nurlar deyarli
parallel bo‘ladi.

3. Linzani va ekranni shunday joylashtiringki, ekranda eng tiniq va eng kichik
tasvir hosil bo‘lIsin.

4. Linza bilan ekranning orasidagi masofani o‘lchang — bu fokus masofasi

hisoblanadi.
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Xulosa: Ekranda eng tiniq tasvir hosil bo‘lganda, linzadan ekrangacha bo‘lgan
masofa linzaning fokus masofasiga teng bo‘ladi.

Osv. N CJl e |

Wil

Z2-rasm. Uskunaning sxematik o‘rnatilishi.

-

A 4 -

3-rasm .Yig‘uvchi linzadagi nurlarning yo‘li.

Fokus masofasini linzani siljitish yo'li bilan o’Ichash. Agar buyum bilan uning
tasviri orasidagi (A) masofa linzaning to rtlangan fokusi 4f dan katta bo’lIsa, linzaning
ikki vaziyatida buyumning tasviri hosil bo"ladi. Buyum va ekran orasidagi masofa 4 f
dan oshsin. Bu holda ob'ektivning har doim ikkita pozitsiyasi bo‘lishini tekshirish qiyin
emas, bunda ekranda ob'ektning aniq tasvirlari olinadi (bir holatda kattalashtirilgan,
ikkinchisida kichraytirilgan). . Ikkala holatda ham ekrandagi ob'ektning tasvirlari bir
xil linzalar yordamida olinganligi sababli, formula (1) ga asoslanib, quyidagicha
yozishimiz mumkin.

—

Yoki
aq bl a; bz
a1+b1 a; +b2 o f (4)
Ammo ko‘rsatilgandek
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a,+b;=a,+b, =1L (5
A —ay =by;—b; =1 (6)
Keyin (5) ni hisobga olgan holda (4) ifoda shaklni oladi
a;b; = ab, (7)

yoki (6) dan @2 va b2 ni | hisobida ifodalab, olamiz
aib; = +a)(b, — 1) (8)
Bundan kelib chigadi

by —a; =1 €))
Shunday qilib, (5) va (9) ni hisobga olgan holda biz tenglamalar tizimini tuzamiz:
by —a; =1 by +a; =1L (10)
Qaysini hal gilsak, biz quyidagilarga ega bo‘lamiz:
L—1 L+1
a; = Il by = o (11)
Ushbu @1 va b1 giymatlarini formula (3) ga almashtirib, topamiz
L? —I?
f="7 (12)

Formula (12) Bessel usuli yordamida yig‘uvchi linzalarning asosiy fokus

uzunligini aniglash uchun ishlaydi. Buyum bilan ekranni bir-biridan A > 4f masofaga

go'yib, ularning orasiga gavariqg linza joylashtiriladi. Linzani optic taglik dasturish

yo'li buyumning aniq tasviri hosil gilinadi. Optik taglikka o rnatilgan shkaladan

linzaning vaziyati yozi bolinadi. Linzani surish yo'li bilan ikkinchi aniqg tasvir hosil

gilinadi. Bu tajriba bir necha marta takrorlanib linzalar orasidagi (A) masofa hamda

linzaning ikkita vaziyati orasidagi | masofa aniglanadi. Olingan natijalar asosida (12)

formula yordamida gavariq linzaning fokus masofasi topiladi va jadvalga tushiriladi.

Ishni bajarish tartibi

1. Ekranni optic skameykaga shunday joylashtiringki, u bilan buyum orasidagi

masofa 4 f (taxminan) dan katta bo‘lsin.

—
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2. Buyum va ekran orasiga yig“uvchi linzani shunday joylashtiringki, buyumning
keskin kattalashtirilgan tasviri ekranda paydo bo‘ladi. Optik skameykadagi linzaning
holatiga mos keladigan al masshtab bo‘linmasini yozing.

3. Yoritish moslamasi va ekran orasidagi masofani o‘zgartirmasdan, buyumning
Kichraytirilgan tasviri ekranda paydo bo‘lishi uchun linzani optic skameyka bo‘ylab
harakatlantiring. Optik skameykada linzaning yangi holatiga mos keladigan a2
masshtab bo‘linmasini yozing.

4. Ob'ektivning ikkita pozitsiyasi orasidagi farq sifatida I masofasini aniglang,

ya'ni. | = @2 — @15, Buyum va ekran orasidagi masofani o‘lchang (ammo u 4 f dan katta
bo‘lishi kerak) va tajribani takrorlang. Tajribani kamida uch marta takrorlang. O‘lchov
natijalarini 3-jadvalga Kiriting.

5. Barcha uchta tajriba uchun Bessel usuli yordamida yig“uvchi linzalarning fokus
uzunligini hisoblang va o‘rtacha giymatini toping.

XULOSA

O‘tkazilgan tadqiqot ishlari shuni ko‘rsatadiki, laboratoriya darslari jarayonida
real tajribada linzalarning fokus masofasini aniglashning bir necha usullarini o‘rganish
o‘quvchilarning amaliy ko‘nikma, malakalarni hosil qilish va ta‘lim sifat
samaradorligining oshishiga olib kelarekan. Laboratoriya darslarini o‘tish jarayonida
real laboratoriyaishlarini bajarish bilan birgalikda qo‘shimcha ravishda virtual
laboratoriya ishlarini ham bajarishni tavsiya etamiz.
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