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L.ISHCHI DASTUR

KIRISH
Dastur O‘zbekiston Respublikasining 2020-yil 23-sentyabrda tasdiqlangan

“Ta’lim to‘g‘risida”gi Qonuni, O‘zbekiston Respublikasi Prezidentining 2020-yil
3-dekabrdagi “Iqtidorli yoshlarni saralab olish tizimi va akademik litseylar
faoliyatini takomillashtirish chora-tadbirlari to‘g‘risida”gi PQ-4910-son hamda
Vazirlar Mahkamasining 2022-yil 1-iyundagi “Akademik litseylar rahbar va
pedagog xodimlarining uzduksiz malakasini oshirish tizimini joriy etish
to‘g‘risida”gi 296-son Qarorlarida belgilangan ustuvor yo‘nalishlar mazmunidan
kelib chigqan holda tuzilgan bo‘lib, u zamonaviy talablar asosida malaka oshirish
jarayonlarining mazmunini takomillashtirish hamda akademik litseylar pedagog
xodimlarining kasbiy kompetentligini muntazam oshirib borishni magsad qiladi.

Dastur doirasida berilayotgan tayanch modullari mavzulari orqali akademik
litseylarda faoliyat olib borayotgan pedagog xodimlarning borliq haqidagi
qarashlar evolutsiyasini o‘zlashtirish, yulduz turlari va ularning evolutsion
bosqichlarini o‘rganish, astrofizik kompakt gravitatsion ob'ektlardan foydalanish
darajasini oshirish hisobiga ularning pedagogik mahorat va kasbiy kompetentligini
muntazam takomillashtirish bilan birgalikda pedagog xodimlarning ehtiyojlari
asosida tanlab olingan tanlov modullari bo‘yicha bilim, ko‘nikma va malakalarga
ega bo‘lishlari ta’minlanadi.

Modulning maqsadi va vazifalari
Modulning maqsadi pedagog xodimlarning o‘quv-tarbiyaviy jarayonlarini
yuqori ilmiy-metodik darajada ta’minlashlari uchun zarur bo‘ladigan kasbiy bilim,
ko‘nikma va malakalarini muntazam yangilash, kasbiy kompetentligi va pedagogik
mahoratining uzluksiz rivojlanishini ta’minlashdan iborat.
Modulning vazifalari

- pedagog xodimlarning kasbiy bilim, ko‘nikma, malakalarini uzluksiz
yangilash va rivojlantirish;

- pedagoglarning zamonaviy talablarga mos holda akademik liseylardagi
o‘qitish sifati va samaradorligini ta’minlash uchun zarur bo‘lgan kasbiy mahorat
darajasini oshirish;

- 0‘qitishning innovasion texnologiyalari va ilg‘or xorijiy tajribalarni
o‘zlashtirish hamda ulardan o‘quv jarayonida samarali foydalanish ko‘nikmalarini
shakllantirish;

- 0‘quv jarayonini ilm-fan va ishlab chigarish bilan samarali integrasiyasini
ta’minlashga garatilgan faoliyatni tashkil etish.



Modul bo‘yicha tinglovchilarning bilimi, ko‘nikma va malakalariga
qo‘yiladigan talablar
“Fizika va astronomiya” modulini o‘zlashtirish jarayonida amalga
oshiriladigan masalalar doirasida:
equyosh tizimini paydo bo‘lishini;
ekoinot to‘g‘risidagi tasavvurlarini;
eolamning rivojlanishidagi hal qiluvchi bosqichlarini;
ezamonaviy kosmologiya modellarini;
eso‘nggi yillardagi kosmologiyadagi aniqlangan fundamental qonuniyatlarini;

Tinglovchi:

ekosmologiyadagi kashfiyotlar va tamoyillarini tahlil etish;

ehozirgi zamon eksperiment va astronomik kuzatuvlardan koinotning yirik
masshtabdagi strukturasini o‘rganish va samarali foydalanish;

egalaktikalar  to‘g‘risidagi ma’lumotlar, ularning tamoyillari va
imkoniyatlarini o‘rganish;

eprotoyulduzning wvujudga kelishi va wuning shartlaridan foydalanish
ko ‘nikma va malakalariga ega bo‘lishi lozim.

Tinglovchi:
¢ kosmologiyaning hozirgi kundagi holatini nomoyish etish;
e koinotning paydo bo’lishi, ulkan portlash, koinotda moddalarning
shakllanishini tekshirish va baholash va umumlashtirish kompetensiyalariga
ega bo‘lishi lozim.
Fizika fanida borligni tushunish va tavsiflashda zamonaviy qarashlarning
asosiy metodlari moduli bo‘yicha soatlar taqsimoti

Tinglovchining
o‘quv yuklamasi, soat
Auditoriya
o‘quv yuklamasi
Modul maVlelal'i — jumladan
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strukturasini  o‘rganish ~ va  samarali
foydalanish haqgida zarur bilimlarni olish.

4 Koinot to‘g‘risidagi ma’lumotlar, ularning
L2 : : 2 2 2
tamoyillari va imkoniyatlari.
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NAZARIY MASHG‘ULOTLAR MAZMUNI

1-Mavzu: Quyosh tizimini paydo bo‘lishi.

Quyosh tizimini paydo bo‘lishi. Koinot to‘g‘risidagi tasavvurlar. Olamning
rivojlanishidagi hal giluvchi bosqichlar. Zamonaviy kosmologiya modellari.

2-Mavzu: So‘nggi yillardagi kosmologiyadagi aniqlangan fundamental
qonuniyatlar.

So‘nggi yillardagi kosmologiyadagi aniglangan fundamental qonuniyatlar.
Kosmologiyadagi kashfiyotlar va tamoyillar. Kosmologiyaning hozirgi kundagi
holati.

AMALIY MASHG‘ULOTLAR MAZMUNI

1-Mavzu: Xozirgi zamon eksperiment va astronomik kuzatuvlardan
koinotning yirik masshtabdagi strukturasini o‘rganish va samarali
foydalanish haqida zarur bilimlarni olish.

Xozirgi zamon eksperiment va astronomik kuzatuvlardan koinotning yirik
masshtabdagi strukturasini o‘rganish va samarali foydalanish haqida zarur
bilimlarni olish. Koinotning paydo bo‘lishi, ulkan portlash, koinotda moddalarning
shakllanishi. Koinotda moddaning tagsimoti.

2-Mavzu: Koinot to‘g‘risidagi ma’lumotlar, ularning tamoyillari va

imkoniyatlari.
Koinot to‘g‘risidagi ma’lumotlar, ularning tamoyillari va imkoniyatlari. Relikt
nurlanish va Koinotning hozirgi ko‘rinishi.  Koinotda egrilik va uning

ko‘rinishlari.
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III.LNAZARIY MASHG‘ULOTLAR MAZMUNI.

1-Mavzu: Quyosh tizimini paydo bo ‘lishi.

Quyosh tizimini paydo bo‘lishi. Koinot to‘g‘risidagi tasavvurlar. Olamning
rivojlanishidagi hal qgiluvchi bosqichlar. Zamonaviy kosmologiya modellari.
Quyosh tizimi, Quyosh sistemasi — Quyoshning gravitatsion ta’sir maydoni
ichida harakatlanuvchi osmon jismlari (Quyosh, sayyoralar,
sayyoralarning yo‘ldoshlari, kichik sayyoralar, kometalar, kosmik changlar)
majmui. Quyosh tizimi chegarasining ko‘rinma o‘lchami Pluton orbitasi (taxminan
40 a.b., q. Astronomik birlik) bilan aniglansada, ammo uning haqiqiy chegarasi
eng yaqin yulduzgacha (230 ming a.b. gacha) bo‘lishi mumkin. Quyosh tizimining
uzoq tashqi sohalari haqidagi ma’lumotlar quyoshga yaqinlashuvchi uzun davrli
kometalar va shu sistemani qoplagan kosmik changlarni kuzatishdan olinadi.
Quyosh tizimi hududidagi har ganday jism ham quyosh tizimiga kiravermaydi.
Quyoshning ta’sir doirasidagi har bir jismning quyosh tizimiga kirishi uchun
avvalo uning musbat kinetik va manfiy potensial energiyalarining yig‘indisi, ya’'ni
to‘la energiyasi manfiy bo‘lishi kerak. Bunda jism quyoshning tortishish kuchini
yenga olmay quyosh tizimi doirasida qoladi. Buning uchun quyosh tizimiga
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tegishli jismlarga quyoshning tortishish kuchi ta’siri boshqa yulduzlarnikiga
nisbatan ortiq bo‘lishi kerak.

Quyosh tizimining umumiy tuzilishini birinchi marta Nikolay Kopernik to‘g‘ri
ifodalab, Yer va sayyoralarning quyosh atrofida aylanishini asoslab berdi (XVI
asr). Uning geliotsentrik sistemasi birinchi marta sayyoralarning quyosh va
yergacha bo‘lgan nisbiy masofalarini aniqlashga imkon berdi. S.Kepler
sayyoralarning harakat qonunlarini (XVII asr boshlari), [.Nyuton butun olam
tortishish qonunini (XVII asr oxiri) kashf gildilar. Bu qonunlar quyosh tizimidagi
jismlar harakatlarini o‘rganuvchi fan-osmon mexanikasit asos bo‘ldi. Quyosh
tizimiga kiruvchi kosmik jismlarning fizik tabiatini o‘rganish, asosan, T.Galileshtt
teleskop kashf qilganidan boshlandi. 1609-yilda Galileo Galiley o‘zi yasagan
kichik teleskopi yordamida Oy, Venera, Yupiter va Saturnni kuzatib, ajoyib
kashfiyotlar qildi.

Quyosh tizimi jismlarining harakatlarini boshqaruvchi asosiy jism quyoshdir.
Sayyoralar, asosan, ichki (Merkuriy, Venera, Yer va Mars) va tashqi (Yupiter,
Saturn, Uran va Neptun) guruhlarga bo‘linadi va ular o‘z xususiyatlari bilan bir-
birlaridan tubdan farq qiladi. Ichki sayyoralarning o‘rtacha zichliklari 4,0-5,6
g/sm?, tashqi gigant sayyoralarniki 0,7-2,3 g/sm? bo‘lishi ularning boshqa-boshqga
moddalardan tashkil topganligini bildiradi. Venera, Mars, Merkuriy va Yupiter
atmosferalari tekshirilganda ichki sayyoralar atmosferalari tashqilari-nikiga
qaraganda ancha siyrak ekanligi ma’lum bo‘ldi. Venerada S02dan iborat juda zich
(sathiga yaqin joyda Yer sathidagidan 60 marta zich) atmosfera mavjud. Mars
atmosferasi ham, qisman, SO2dan iborat. Tashqi sayyoralar atmosferasi juda galin
va zich bo‘lib, asosan, metan, ammiak va vodoroddan iborat. Gigant sayyoralar
ichki sayyoralarga qaraganda o‘z o‘qlari atrofida juda katta tezlik bilan aylanadi.
Plutonning fizik tabiati gigant say-yoralarnikidan tubdan farq qilganligi uchun uni
tashqi sayyoralar gatoriga qo‘shib bo‘lmaydi. Sayyoralar tabiiy yo‘ldoshlarining
95 % ga yaqini tashqi sayyoralar atrofida guruhlanadi; mas, Yupiter va Saturn
sayyoralarining o‘zlari Quyosh tizimiga o‘xshash kichik sistemani eslatadi.
Ularning ba’zi yo‘ldoshlari (masalan, Yupiterning Ganimedi)ning o‘lchamlari
Quyosh tizimidagi ayrim sayyoralar (masalan, Merkuriy)ning o‘lchamidan ancha
katta (garang Sayyoralarning yo‘ldoshlari). Saturn sayyorasida o‘zining 20 ga
yaqin yo‘ldoshidan tashqari, juda mayda jismlardan iborat halga sistemasiga ega.
Bu jismlar Kepler qonuniga mos ravishda harakatlanib, Saturn ,,yo‘ldoshlari®
hisoblanadi. Bulardan tashqari, orbitalari Mars va Yupiter sayyoralari orasida
joylashgan minglab Kichik sayyoralar mavjud. Ba’zi sayyoralar ekssentritetlari
katta bo‘lgani uchun ular Quyoshga Merkuriyga nisbatan yaqin kelib, undan Saturn
orbitasi masofasiga teng masofaga uzoqlashadi.

Quyosh tizimiga kiruvchi kometalarut biz fagat Quyoshga 4-5 astronomik
birlikkacha yaqinlashgandan keyin ko‘ra boshlaymiz. Quyoshga yaqinlashgan sari
ularning yadrosi bug‘lanib koma ajralib chiqib kattalasha boshlaydi, so‘ng Quyosh
nurlarining bosimi ta’sirida dum hosil bo‘ladi. Ba’zi kometalar perigeliyda Quyosh
toji ichidan o‘tib afeliyda 1 parsek uzoqlikkacha boradi va Quyosh atrofida
aylanish davri bir necha o‘n mln. yil bo‘lishi, hatto boshga yulduzlar tortish kuchi
ta’sirida orbitalarini o‘zgartirishi ham mumkin. Qisqa davrli kometalardan
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yuztachasi topilgan. Ularning Quyosh atrofida aylanish davrlari bir necha o‘n
yildan ortiq emas. Har yili 5-10 tacha kometa kashf qilinadi.

Optik kuzatishlar yordamida ko‘rinmaydigan son-sanoqsiz meteor jismlar va
kosmik chang (sayyorlararo materiya) Quyosh tizimi fazosining hamma joyida
mavjud. Ular ham sayyoralar kabi quyosh atrofida aylanadi. Kosmik changlarga
gravitatsiya kuchlari ta’siridan tashqari quyosh radiatsiyasining bosimi,
shuningdek elektr zaryadlangan zarralar harakatiga Quyosh va sayyoralarning
magnit maydonlari ham ta’sir etadi.

Yer orbitasi ichidagi sayyoralararo materiyaning umumiy massasi Y er massasining
yuz milliondan birini tashkil qgiladi. Quyoshning ta’sir doirasi ichidagi barcha
diffuz materiyaning umumiy massasi taxminan Quyosh massasiga teng keladi.
Quyosh tizimi Galaktika markazi atrofida ayla-naga yaqin orbita bo‘ylab
250 km/sek tezlik bilan aylanadi, uning aylanish davri 200 min. yil. Quyosh
tizimining kelib chiqishi haqidagi masala hozirgi zamon tabiat-shunosligining
muhim masalalaridan biri hisoblanadi (qarang Kosmogoniya).

Quyosh tizimidagi deyarli barcha jismlar uchun ba’zi umumiy qonuniyatlar o‘rinli:
barcha sayyoralar Quyosh atrofidan ekliptikaga yaqin tekislikda bir tomonga
(olamning shimoliy qutbidan garalganda soat mili harakatiga tes-kari tomonga)
harakatlanib aylanadi (bu to‘g‘ri harakat deyiladi). Venera va Urandan boshqa
barcha sayyoralar o‘z o‘qlari atrofida to‘g‘ri harakat qiladi. Kosmik uchishlar
quyosh tizimini o‘rganishda yangi imkoniyat yaratdi. Uchirilgan kosmik zondlar
Quyosh tizimidagi sayyoralarning ichki tuzilishlarini jadallik bilan tadqiq
qilmokda. Kosmik zondlar Oy, Venera, Mars va boshga sayyoralarga yumshoq
qo‘ndi. AQSH astronavtlari birinchi marta Oyga qadam qo‘ydi (1969), ,,Pioner—
10 va ,,Pioner—11“ kosmik zondlar kichik sayyoralardan o‘tib, Yupi-ter
sayyorasi yaqginida aylandi (1972-1974-yil). 1997-yil oktabrda uchirilgan ,,Gyuy-
gens® kosmik zondi (NASA va Yevropa kosmik agentligi bilan birgalikda loy-
thalangan) Saturn sayyorasining yo‘ldoshi Titanga tushirildi (2005-yil yanvar).
Tadqiqotchilar Titanni Yer bilan taqqoslashmoqda. Kosmik uchishlar yordamida
Quyosh tizimini yanada batafsilroq o‘rganish uchun yaqin kelajakda boshqa
sayyoralarga parvoz qilish, uzoq kos-mosga ilmiy apparatlar yuborish, as-teroid va
kometalarga qo‘nib, sayyoralararo ilmiy sayohat qilish ishlari mo°‘ljallanmoqda.
®.Xoitn, A.Kamepon, O.11laniman runore3acura kypa Kyém cucremacu aitianu6
KUCUJIYBUM TpoTocaiiépa Oynytuaan maiino Oynran. Jlammac Oynnmait OymyTaan
caii€pasiap CHCTeMaCHUHUHT Maiio0 OynuimuHan cad) MexaHWKa yCyJIua TeKITUPTraH
yau. ®d.Xoitn Ba Oomkamap KyE€mHMHI MarHuT MaiJIoHM Ba KOPIYCKYJISp
HYPJAQHUTITHUHT Tabcup dPPexuTnnn xam xucooOaii onrannap, 0y sca Ky€m Ba
caii€pamap opacujga XapakaT MHUKIOPH MOMEHTHHHHI TaKHUCHUM-JAHHUIIWHA
TYIIYHTUPHUIII UMKOHUHHU OepIu.

O.10.lImuar Ba X.AnmbpBen »sca Ky€m mnpotocaii€pa OynyTHHH
onaysnapapo  ¢aszonan kampabd osraH Ba y Kyém arpoduna aiinaHuim
HaTWKacKuaa cailépa naigo Oynrad ned TynryHTHUpaaUIap.

Arap npotocaiépa OynyTu nactiad Qakar kailHOK TazjapaaHruHa Oopat
ned oyicak, KaTTHK YaHTJIap Ta3JIapHUHT COBHINY jkapaéHuaa xocui Oymaau. ABBai
CHJIMKAT Ba TEMUpP KaOHW JHT KaM y4yBUYH MOJJanap KoHJAeHcanusuianaan. [IpoTo-
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caiiépa OymyTHHUHr W4yku KucMmuHM Kyém xu3aupubd Typanu. by kucmuaa
y4UMaiIurad 4aHriap XOCHJI OyJiraH, COBYK TallIKM KUCMJA 3Ca y4yBYM MOJJanap
XaM KOHJACHCAIMsUTaHTaH. Tallku 30HAaHUHT COBYK Oyiummura cabab oOwup
x)uxatnan OynyTHuHr Homaddodmuruaup. Arap mpotocaiiépa OynyTd aactiiad
COBYK XxoJlaTaa OynuO, YaHrjap acocaH y4yyBYaH MoOJJajapJaH TalIKWJI TONTaH
Oynca, OyIyTHUHT TalIKd TOMOHHUZA yiap cakiaaHuO koiauO, nuku ToMoHuaa Kyém
HypJiapu Tabcupu cababiu OyriaHu® y4uuO keTraH Ba (akaT Orup MojjaajapiaH
TalIKui Tonrad OynyT Ba skucmuiap kosirad. O.JO.IMuntHuHT dukpuya, Oupopra
npotocaiiépa OyIyTHHHHT 4YaHI KOMIIOHEHTACHJAaH TaxMuHaH 1 wiH. Mun
JaBoMuaa Kartaaura oup Heda 100 kM m sxucmap maigo Oynran. Keliunru 13
MUJUIMOH Huia Oy sKucMmiiapJaH caii€épanap xocuis OyaraH. DHI KarTta cailépanap
FOnutep Ba Carypun akkyMyJsiiusi OOCKMYMJA XaTTO Tas3jiapHU XaM Kampad
OJITaH.

bynyt MOJJIAJITADUHUHT  KYIOKJIAHUII ~ JKapaé-HUHU  Typauda
TYLIYHTUpWIaaM. MacanaH, 4aHrjap-HUHT ONKa JUCKKA WUTHINO, YHUHT TypJid
HYKTa-JIapuJa KyIOKIAWIIY; YaHTJapHUHT Oup-Oupura €nuIumiy Ba Oolkanap.
Cail€palapHUHT aKKyMy-JISIOUs KapaéHu €paamuaa yaapHuHr Kyémpan y30KiImk
KOHYHUSTIapuHH, y3 yku Ba Ky€m arpopuaa Oup TOMOHra aijlaHUIIMHU
TeKIUpUul MyMKHH. IIporocaii€pa OynyTHHHMHr Oab3M KylOKJIalraH OyJak-
JAPUHUHT TyKHAIIUIIN HATHXKACKUIa NyJIIonuIap maijgo Oyauiid TYIIYHTUPHIIAIN.

OiiHuHr maijgo OynummM Xakuaa OoIIKa THUIO-Te3ajap  XaM MaBXKy/]l
K. daspun runotesacura kypa O Eppman axpamu0® uukkan. boimika Oup
runore3ara kypa Ep opOutacu  sSKMHMAAQ 4YaHT KYIOKJIAQHUIIMAAH [IyHU
kypcaranguku, Ep mapu 200 MuWUIMOH HuiAa XO3UPIH KaTTAJIMIUra SPUILTaH,
mapkasuaa temnepa-typacu 1000° K, cuptku kucmu coByk Oynran. KelinH-uanmk
pPaZOAaKTUB dJIEMEHTIAPHUHT MCCUKJIMK aXXpa-TUIIM XHUCOOUTAa WYKU KHUCMHU
KM3U0 CYIOK XoJlaTra KeiaraH. bByHM XO03upru 3aMOH reOXMMHS MabJIyMOT-Japu
XaM TaCcIOUKIalIu.

Huddy3 MyXuT rarakTHKaHUHT MarHUT MalJIOHW TabCUPHUJ YHUHT CIIHApal
moxoOuanapunaa Oynagu. byHgarn Kydcu3 MarHuT MailJIOHU HOJIAY3-JIApHU TYyTHO
Typa ONMaiiiy, UIyHHT y9yH Xa KapH IoJy31ap CHupan  IIoxo0damapra Aespiu
Gornuk Oynmaiimu. Ein rongysnap KynuHua KaTTa-KaTTa TyAadapHH TAIIKWI STajIu.
Tynanapia KeHraioBYM ra3 Ba 4YaHI Kyn ydpaiau. ['a3 Ba waHr Owiad Tyjau-
pwiran OupoH-OuMp dYeknu (azoma mauddy3 MyXUT Maccacu MabJIyM KPHUTHK
MUKJIOpJaH OPTUO KeTca, TOPTHIIHUIN KyUd TahCUpHaa MaTepust Oy ¢a3zona cukuia
Oonutaiinu. by xonucanu rpaBUTAIMOH KOHIEHcanus Aeiminanu. Kputuk macca
MUKIOPH 3UWINKKA, TEMIIepaTypara Ba ypraya MOJIEKYJISIp OTUPINKKA OOTJIHK.

Kwusun rurant Gockuuugaru 1OJAY3HUHT 3U4 SAPOCHa MabiIyM OUp BakTAa
TeTMAHUHT KapOOHra aljlaHWI peakUusIcH 103 OepuIlM MyMKHH. ByHMHT y4yH
10I1y3 Mapkasuzgaru temmeparypa 1,5 10% K 6ymumm kxepak. enmuii peanmsicn
Tyraraijlad CyHT IOJIIy3HMHI TallKd KOOWTM KeHrasiiu Ba (ha3ora tapkaiud kera
oouutaiinu. bab3uaa Oy xoauca nopTiall KypuHUIIKIA 103 Oepaau.

KoOuk cexun Tapkasica, yHUHT (pakaT MapKasuil siApocu Kojiaau Ba caiiépa
TyMaHJIUTd xXocusl Oynanu. Arap ronay3 mMaccacu Kyém maccacunman 2-3 mapra
karta Oynca. Ok Kapnuk ronay3 xocun Oynaau. Ok KapivKiIapaa sapo peakiusicu
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Oynmaiau. Ynap wirapu TyIUlaHTaH UCCUKIIMK DHEPTUsICU XUcOOUra Hyp Couaju.
["amakTrikaga 1OJIy3 Ba IOJTy37Iapapo MOJIJAHWHT HHCOATH BaKT YTHINWA OWJIaH
y3rapu® Oopaau, YyHKM MOJJIAHWHT OHp KHUCMHU OK KapJMKjiapra aiianuo,
I0JIy3/1apJa ra3 Ba YaHr KamMasau. [aJlaKTMKaHWHT [IAKId yMYMHI TaJlaKTHK
MarHuT MaWJOHMHUHT aillaHuIM OuilaH Oenru-iaHaau. Arap rajiakTHKa CEKHH
ailmanaérran Oyica, IOJAy3JIapapo ra3 OTHpJMK Ky4d TabCHUpUJA MapKasra
vurunaau. Llynmaii kunmb, radkTUKazap 3BOIO-IUACHHU cepa MaKIuaara ras -
OyJIyT KypUHHU-IIMJAH OONUIa0d TEKIIUPUII MyMKHH. BynyT Te3 aiinaHca, criipan
rajiakTuka xocun Oymanu. FOngysmap kocmoronusicuga B.A.AmMOapiryMHHHT
IOJIy3/1ap acCOIMAMsACH KalIPUETH MYyXUM axaMuATra sra. Y IOJITy3JapHUHT
rpynna-rpynna 0ynu6 naigo Oyiaumman anukiaaan. KocMoronuk npotiemaiapHu
XaJl HJTUIIa (QU3MKa, XUMHS, TeoJIoTHs, Ouojorus Ba Oomka ¢aHJIapHUHT
I0TYyKJIapuaaH (oiianaHuiaim.

Ha3zopaTt yuyHn caBoJuiap.

[Iporocaii€pa Huma ?

[IImunr vazapusicu ?

Hudbdy3 myxut Huma ?
['paBuTalnOH KOHAEHC AU HAMA ?
[IpoToronay3nap Huma ?

XaiJ1 ruIoTe3acu.

OWHMHT Mai10 OYJINIIIH.

JlapBuH rumnores3acu.

9. Kwusun rurantnap.
10.FOnay3napHUHT 3U4 IpoJIapyiard TEMIIEpaTypa.
11.0x kapnuk.

12.Kopa "tylinyK" map.

XN B WD =

Tassny __ uOopanap : geurepuit, Ox kapiuk, JlapBuH runoresacu,
MOJITAJIAPHUHT KYIOKJIAIINIIHN, aKKYMYJISLIHL.
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2-Mavzu: So‘nggi yillardagi kosmologiyadagi aniqlangan fundamental
qonuniyatlar.

So‘nggi yillardagi kosmologiyadagi aniglangan fundamental qonuniyatlar.

Kosmologiyadagi kashfiyotlar va tamoyillar. Kosmologiyaning hozirgi kundagi
holati.
Kosmologiya (kosmos va ... logiya) — Koinotning tuzilishi va rivojlanishini
hamda nisbiylik nazariyasi ob’yektlarini kuzatuv ma’lumotlari bilan nazariy
tadqiqotlar yerdamida o‘rganuvchi fan. Asosiy magsadi — zamonaviy astronomiya
va fizika bilimlariga asoslanib, Koinotning evolyusion modelini tuzish, ya’ni uning
boshlang‘ich holatidan to bugunga qadar va kelajakdagi taraqqiyoti bosqichlarini
tahlil qilish.

Zamonaviy K. asoslariga ko‘ra, butun Koinotning eng ko‘p massasini galaktikalar
va yulduzlar tashkil etgan. Lekin 15—18 mlrd. yil ilgari uning barcha moddasi
dastlab qiyoslash qiyin bo‘lgan o‘ta zich holatda bo‘lgan. Bu o‘ta zich va o‘ta
yuqori temperaturali holatni fizika fani hali umuman ishlab chigmagan.
Kuzatuvlarga tayanib, bu holatni "o‘ta kuchli" va "katta" portlash ro‘y bergan,
Koinotning birlamchi materiyasi kengayuvchan, bir jinsli va izotrop
xususiyatlariga ega bo‘lib, vaqt o‘tishi bilan uning zichligi va temperaturasi jadal
pasayib borgan, deb xulosa gilingan. Koinotning qaynoq modeli doirasidagi hisob-
kitoblarga ko‘ra, uning temperaturasi 0,001 sek.da ikki marta pasayib 1012—10"
K gradusga yetadi. Koinot yoshi 1 sek.ga to‘lganida temperatura T=1010—10s K
oralig‘ida bo‘lib, shu davrda geliy va deyteriy kabi yengil elementlar yadrolari
vujudga keladi.

Koinotning birinchi nostatsionar (kengayuvchi) modelini 1922-yil rus olimi A. A.
Fridman (1888—1925) taklif gilgan. A. Eynshteyn Koinotning statsionar modelini
tuzgan. AQSH astronomi E. Xabbl (1889-1953) 1929-yil Fridmanning
kengayuvchi modelini kuzatuv yo‘li bilan tasdiklagan. "Qaynoq" Koinot
nazariyasini 1948-yil amerika olimi G. A. Gamov (1904—68) taklif etgan.

Fridman K.sida Koinot dastlab o‘ta zich singulyar holatda bo‘lib, xususan,
/=10~13 S. vaqtda uning zichligi r=1093 gr/sm3 deyilgan. Zamonaviy Koinot turli
yoshdagi galaktikalar olamidan iborat va kamida bir necha yuz mln. parsek
masshtabdan boshlab zichligi bir jinsli va izotropik xususiyatlarga ega. Mas,
bizdan atigi 1,5-10° parsek masofa oralig‘ida bir necha mlrd. galaktikalar
kuzatiladi. K. da bir jinslilik va izotropik xususiyatlar kosmologik prinsip deyiladi
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va u yuqoridagi evolyusion modelning asosini tashkil etadi. 1965-yil amerikalik
astronomlar A. A. Penzias va R. V. Vilson Koinot portlashi davridan saqlanib
qolgan "relikt" kashf qilishgan. Kuzatuvlarga ko‘ra, Quyosh sistemasi "relikt
"nurlanishiga nisbatan 420 km/sek tezlik bilan harakat qiladi. Zamonaviy K.
norelyativistik va relyativistik qismlardan iborat. Norelyativistik K. fazo va vaqtni
o‘zaro jips bog‘lanmagan holda qaraydi. Relyativistik K. esa fazo-vaqt
geometriyasida ish ko‘rib, klassik fizikaning ayrim tushunchalari (mas, inersial
sanoq sistemasi) hisobga olinmaydi va o‘rniga yangilari (mas, fazo-vaqt egriligi va
boshqalar) kiritiladi. Koinot takdiri uning o‘rtacha zichligi kritik qiymat 5-10 30
gr/sm3 dan katta yoki kichik ekanligiga bog‘liq. Hozirgi ma’lumotlarga ko‘ra,
Koinotning o‘rtacha zichligi 5-10~31 gr/sm3 ga teng. K.da tabiati bizga noma’lum
ko‘rinmas massa muammosi hal etilmagan. Bu massa, xususan, galaktikalar tojida
galaktikalar to‘dalari va ular orasidagi fazoda yetarlicha mavjudligi aniq. U Koinot
takdirigagina emas, balki galaktikalar evolyusiyasiga ham ta’siri o‘ta muhim ekani
ma’lum. O‘zbekistonda K.ning bu kabi astrofizik muammolari O‘zbekiston milliy
universiteti astronomiya kafedrasida, nisbiylik nazariyasi bilan bog‘liq ayrim
masalalari esa O‘zbekiston Fanlar akademiyasi Yadro fizikasi institutida
o‘rganiladi.

Kosmologiya

. Olam
. Katta portlash
. Olam yoshi
. Olam xronologiyasi
Erta olam [ko‘rsat]
Kengayayotgan olam [ko‘rsat]
Tuzilma shakllanishi [ko‘rsat]
Olam kelajagi [ko‘rsat]
Komponentlari [ko‘rsat]
Tarixi [ko‘rsat]
Tajribalar [ko‘rsat]
Olimlar [ko‘rsat]
Ijtimoiy ta’siri [ko‘rsat]

o K

. M

. T
Reliktiv nurlanish (lotincha: relictum — qoldiq; boshqa nomlari: qoldiq
nurlanish, kosmik mikroto‘lqinli fon nurlanishi) — kosmik elektromagnit
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nurlanish. Reliktiv nurlanish intensivligi va spektri mutlaq gora
jismning 2,7 K bilan nurlanishiga mos keladi. Reliktiv nurlanishning mavjudligi
to‘g‘risida birinchi marta 1948-yilda amerikalik olim George Gamow (1904—68),
,»qaynoq Koinot*“ nazariyasida tilga olgan. Bu modelga ko‘ra, Koinot ilk davrda
(galaktika va yulduzlar paydo bo‘lguncha) o‘ta zich va qaynoq (o‘ta yuqori
haroratli) bo‘lgan. Bu harorat vodoroddan geliyni sintezlovchi  yadro
reaksiyalarining bo‘lishi uchun yetarli bo‘lgan. Sintez tufayli fazo o‘ta zich
elektromagnit nurlanish bilan to‘yingan bo‘lib, kuchsiz qoldiglari reliktiv nurlanish
ko‘rinishida kuzatiladi. Reliktiv nurlanishni 1965-yilda Arno Penzias va Robert
Wilson 7,35 sm to‘lqin uzunligida kashf etganlar.

Keyinchalik Koinot kengayish natijasida soviy boshlagan. ,,Boshlang‘ich* vaqtdan
bir necha yuz ming yil keyin atrof muhitning temperaturasi 3000—4000K gacha
pasaygan, zichlik esa r=10~20 g/sm’bo‘lgan. Shu paytdan boshlab kimyoviy
elementlar paydo bo‘la boshlagan. Kengayish hozirgi kungacha davom etmoqda,
deb hisoblansa, Koinot ham o‘zidagi modda kabi sovimoqda, degan xulosa
chiqadi. Hozirgi zamonga f=10'° yil bo‘lgan; Koinotning hozirgi zichligi r=10~2’
g/sm> deb olinsa, Koinot harorati 2,7 K bo‘lgan reliktiv nurlanishni sochib turishi
kerak. Darhaqigat, 1965-yilda Bell telefon kompaniyasi (Angliya)ning
radioantennasi 2,7K haroratli reliktiv nurlanishni, ya’ni 7,35 sm to‘lgin
uzunlikdagi radio nurlanishni qayd etdi.[1]

Xabbl qonuni— koinotning uzluksiz kengayishi xususiyatini i1fodalovchi
qonun; 1929-yilda E.Xabbl taklif etgan. Bu kengayishning eng oddiy modeli
bolalar sharini puflaganda uning kattalashishidir. Bunda shar sirtidagi boshlang‘ich
nugqtalar bir-biridan vaqt davomida uzoqlashib boradi. Kuzatuvchi shu nuqtalarning
(galaktikalar to‘dasining) birida joylashgan, deb tushuntiradi. Galaktikalar to‘dalari
va kvazarlarning bizdan uzoqligi R va uzoqlashish tezligi V orasidagi bog‘lanish
quyidagicha ifodalanadi: V=HR; bunda N — Xabbl doimiysi. Xabbl qonuni katta
masshtabda doimo o‘rinli, N doimiy fizik tabiatiga ko‘ra, vaqtga bog‘liq funksiya
bo‘lib, gravitatsion tortish kuchlari Koinot kengayishini sekinlashtirishi mumkin.

Xabbl qonuni amalda keng qo‘llanadi. Uning yordamida, xususan, bizning
galaktikamizdan juda uzoqda joylashgan obyektlargacha bo‘lgan masofa osonlik
bilan aniqlanadi. Buning uchun obyektning spektridan uning qizilga siljishi
qiymati topilib, yuqoridagi formuladan masofa qiymati hisoblanadi. Koinot
galaktikalari, odatda, ko‘proq to‘dalarni hosil qilib, ularga kirmaydiganlari (o‘z
xususiy tezliklari bo‘lgani uchun) Xabbl qonuniga taxminan 15% xatolik bilan
bo‘ysunadi.

Qizilga siljish (astronomiyada) — yorug‘lik manbai spektridagi chiziklar to‘lqin
uzunliklarining etalon manba spektri chiziglari to‘lqin uzunliklariga nisbatan
uzayishi hodisasi. "Q s" deb atalishining sababi bu hodisa tufayli spektrning
ko‘rinma qismidagi chiziglar spektrning qizil tomoniga siljigan holda ko‘rinishidir.
Q. s, birinchidan, Doppler effekti natijasida, ya’ni yorug‘lik manbai kuzatuvchiga
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nisbatan uzoqglashayotganda, ikkinchidan (gravitatsion Q s), kuzatuvchi yorug‘lik
manbaiga nisbatan kichikroq gravitatsion potensialli joyda turganda paydo bo‘ladi.

Xabbl: koinotda galaktikalar bisyor!

Koinot shugina Somon yo‘li galaktikasi bilan cheklanmasligi, aksincha, Somon
yo‘li ham koinotning shunchaki ovloq bir cheti ekani haqidagi fakt 1924-yilda
Edvin Xabbl tomonidan isbotlandi. U Maunt-Vilson rasadxonasidagi 100 dyumlik
teleskopdan o‘sha Messye obyektlaridan biri — Andromeda tumanligini sinchiklab
kuzatdi. Bu tumanliklarning o‘zi nima ekanini hech kim bilolmay yurgan paytda
Xabbl Andromeda Somon yo‘liga qo‘shni bo‘lgan yana bir galaktika ekanini
ko‘rsatib berdi. Shundan so‘ng koinotdan yana yuzlab, minglab va millionlab
galaktikalar kashf etildi.

Edvin Xabbl.Foto: Wikipedia

Hozirgi kunda koinotda bizga ma’lum galaktikalar soni 400 milliarddan 2
trilliontagacha deb baholanadi. Ayrim manbalarda hatto galaktikalar soni 7
trilliontadan ziyod ekani keltiriladi. Biroq bu borada aniq ragamni haliveri hech
kim ayta olmasa kerak. Chunki buni aniqlash uchun nafaqat teleskoplarimiz
imkoniyati chegaralangan, balki fizika qonunlari ham yo‘l qo‘ymaydi. Masalan,
o‘ta favqulodda olisdagi galaktikalarning nuri shunchaki bizga yetib kelmasligi
mumkin; qolaversa, koinotda galaktikalar muntazam va beto‘xtov bir-biridan
uzoqlashadi, ya’ni koinot kengayib boradi. Ustiga ustak, bu kengayish bir
maromda emas, balki tezlanish bilan sodir bo‘lmogda. Shunga ko‘ra, bizdan eng
olisdagi galaktikalarning tezlanishi shu qadar kattaki, ularning nuri bizga yetib
kelishdan avval qizilga siljish qonuniga ko‘ra mahv bo‘lib ketadi va biz ularni hech
qanday teleskop bilan ko‘ra olmaymiz.

Fridman va Georgiy Gamov: Ulkan portlash
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Koinot beto‘xtov va tezlanish bilan kengayayotganini ham Edvin Xabblning o‘zi
1929-yilda isbotlab bergan edi. Bu fakt yuzasidan XX asrning 30-yillarida ilm-
fanda juda katta bahslar boshlanib ketdi. Basharti koinot kengayayotgan bo‘lsa,
demak, gachonlardir u torroq bo‘lgan! Shu mantiqqa ko‘ra, “kassetani orgaga
aylantirsak”, uzoq o‘tmishda koinot juda tor joyni egallagan, kichik hajmli bo‘lgan.
Eng boshida esa u hajmi cheksiz kichik va zichligi cheksiz katta bo‘lgan nuqtadan
favqulodda Ulkan portlash orqali shakllangan bo‘lib chigadi!

Georgily Gamov.Foto: Wikipedia

Borligning aynan shu mantiqqa asoslangan taraqqiyot manzarasi bugungi kun ilm-
fanida tan olingan nazariya hisoblanadi. Uni Ukrainadan AQShga muhojirlikka
ketgan olim Georgiy Gamov taklif qilgan “qaynoq koinot” nazariyasi asosida
shakllantirilgan.

Adolat yuzasidan aytish joizki, Ulkan portlash nazariyasini Gamovdan avvalroq
Aleksandr Fridman ilgari surgan edi. Uning g‘oyalariga ko‘ra, Ulkan portlashdan
keyin koinot birdaniga kengayib, undan Quyosh va yulduzlar bir paytning o‘zida
paydo bo‘lgan deb yanglish qarash bildirilgan. Gamov va undan keyingilar esa
Ulkan portlash darhol biz bilgan koinotni hosil qilmagani, aksincha, koinot boshida
juda gaynoq bo‘lib, u asta-sekinlik bilan sovishi oqgibatida evolyutsion rivojlanish
yuzaga kelgani, yulduz va sayyoralar shakllanishiga milliardlab yillar ketganini
ko‘rsatib berdi.
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Hozirgi bizning koinot bundan 13,7 milliard yil oldin shunday bir kichik, o‘ta zich
va o‘ta qaynoq nuqtaning Ulkan portlashidan hosil bo‘lgan degan garash bu siz va
bizning zamonimiz odamlari tasavvuridagi olam manzarasidir. Borliq haqidagi
bugungi kun tasavvuri shu miqyosni egallagan. Hozircha.

Hozircha deyilishiga sabab, yuqoridagi matndan ko‘rib turibsizki, borliq haqidagi
bilimlarimiz ham tobora kengayib bormoqda. Ajab emaski, biz yoki bizdan keyingi
avlod bundan ham ko‘proq ma’lumotni qo‘lga kiritar va odamzotning olam
tuzilishi haqidagi tushunchalari yanada kengayib boraverar.

Koinot 2.0 — Multivers?

Inchunun, hozirda ilm-fanda endi-endi shakllanib kelayotgan “multivers
nazariyasi” bu borada navbatdagi qadam bo‘lishi mumkin.

Foto: Google Photos

Multivers nazariyasiga ko‘ra, bizning koinot ham yolg‘iz emas va unga qo‘shni
boshga yana ko‘plab koinotlar bor. Xuddi bizning koinot gqachonlardir bitta kichik
nuqtadan portlab paydo bo‘lgani singari, boshqa shunday nuqtalar qayerdadir
portlamayotganiga hech kim kafolat bera olmaydi. Qo‘shni koinotlarda mutlaqo
boshqgacha fizika qonunlari amal qilishi va u joylarda biz tasavvur ham qila
olmaydigan ishlar bo‘layotgan bo‘lishi mumkin.

Multivers nazariyasini tekshirish olam manzarasi haqidagi tasavvurlarimizni
navbatdagi bosqichga olib chiqadigan jarayon bo‘ladi. Bu keyingi bir necha avlod
olimlar uchun mushohada mavzusi bo‘lishi kutilmoqda.
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IV.AMALLY MASHG‘ULOTLAR MAZMUNI

1-amaliy mashg’ulot: Hozirgi zamon eksperiment va astronomik kuzatuvlardan
koinotning yirik masshtabdagi strukturasini o‘rganish va samarali foydalanish
hagqida zarur bilimlarni olish.

Hozirgi zamon eksperiment va astronomik kuzatuvlardan koinotning yirik
masshtabdagi strukturasini o‘rganish va samarali foydalanish haqida zarur
bilimlarni olish. Koinotning paydo bo‘lishi, ulkan portlash, koinotda moddalarning
shakllanishi. Koinotda moddaning tagsimoti.

Galaktikadan tashqi astronomiya
Galaktikalarning Xabbl klassifikatsiyasi

Birinchi bo‘lib galaktikalarni sinflarga ajratish masalasini amerikalik astronom
olim Edvin Xabbl 1925 yili hal etgan. U dactlab galaktikalarni quyidagi 3 ta sinfga
ajratish mumkinligini taklif qilgan: elliptik E, spiral S va noto‘g‘ri Ir galaktikalar.

8.1 - rasm. Tipik spiral galaktikalar [5]: NGC 5194 (A), NGC 5236 (B),

NGC 2997 (C) va NGC 628 (D).

E galaktikalarning eng ajoyib xususiyati shunda-ki, ularda ravshanlik galaktika
markazidan tashqariga qarab faqat masofa koordinatasi bo‘yicha juda uzluksiz
kamayib borib, yaqqol biror ichki tuzilmaga ega emas. Sirtqqi ravshanlikni
masofaga bog‘ligligi oddiy empirik munosabat bilan ifodalanishini birinchi bo‘lib
Xabbl topgan:

Bir)

__B
el (8.1)

bu erda Vjyva a— konstantalar bo‘lib, har bir galaktika uchun qiymatlari
kuzatuvdan topiladi. Keyinchalik bu munosabat Vokuler tomonidan batafsilroq
o‘rganilib, ravshanlik tagsimoti %%’ qonuni bo‘yicha juda yaxshi aniglikda ifoda
qilinishini ko‘rsatib bergan.
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Agar ravshanlikning bir xil yonma-yon turgan qiymatlarini fazoda birlashtirib
chigsak, unda biz yagona markaz atrofida qator konsentrik (biri birini ichiga olgan)
deyarli ellipslar ko‘rinishidagi ta’svir hosil qilinishini guvohi bo‘lamiz. Har qanday
elliptik galaktika o‘z bosiqligi

_O - b0
n ElUTE

qiymati bilan ma’lum En sinfchalarini tashkil qiladi. Bunda a va b galaktikaning
katta va kichik yarim o‘qlari, kvadrat qovus esa kuzatuv asosida hisoblangan
qiymatning fagat butun qismi nga teng deb olinishi lozimligini bildiradi.
Kuzatuvlar esa »n qiymati 0 dan to maksimum 7 gacha bo‘lishi mumkinligini
ko‘rsatgan (8.2-rasm). Bu masalaning fizik sabablari haqida quyida albatta
to‘xtalib o‘tamiz.

8.2-rasm. Taniqli elliptik galaktikalar [5]: NGC 205, M49 va M&7.

Spiral galaktikalar disksimon ko‘rinishga ega bo‘lib, yadrolari sferoid yoki uzun
ulagich ( inglizcha «Bar» ) ekaniga garab ikki yirik turga ajratiladi: normal S va
ulagichli SB. Lekin bu ikki turni o‘zi spirallar qay darajada ochiq yoki yadroga
tarang o‘ralgan ekaniga qarab yana qo‘shimcha alohida 3 sinfga bo‘linadilar: a, b,
c. Bunda a sinfi - galaktika xajmining nisbatan ancha qismini egallagan yadrosi
atrofida tarangroq o‘ralgan, b - yadrosi va spirallar o‘ralganligi o‘rta meyorda va c
sinfi — xajmi nisbatan kichik yadro atrofida ochiq o‘ralgan spiral strukturalardan
iboratligini (8.3 va 8.4- rasm) bildiradi.

8 /é)
8.3-rasm. Normal spiral galaktikalarning shartli ko‘rinishi.

Noto‘g‘ri galaktikalar na elliptik na spiral strukturaga yaqin. Ularda hech bir
simmetriya xususiyati yo‘q. Lekin ob’ektlari nisbatan ravshan bo‘lib, ular uncha
massiv emas. Bu sinfni Xabbl /rdeb belgilagan (8.4-rasm). Keyinchalik bu
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galaktikalarni ular ob’ektlari yoshroq yoki nisbatan qariroq ekaniga qarab ikkita
tipga bo‘lish mumkinligi aniqlandi. Natijada Xabbl kuzatuv ma’lumotlari asosida
galaktikalarning quyidagi sinflar ketma-ketligini tuzdi (8.4-rasm):

E-E-E-..-E-S50- 0

) Sa- 5b- 5
Sk - 5B - 5B
8.4-rasm. Xabbl ketma-ketligi (yoki kamertoni).

1936 yili Xabbl va Shepli markazida yadrosi biroz sezilarli, lekin disksimon qismi
albatta mavjud bo‘lib, bosiqligi nisbatan kattaroq elliptik galaktikalarga
o‘xshashlarini topishgan va ularni alohida SO sinfi bilan ifodalab, yuqoridagi
ketma-ketlikga E7 dan so‘ng kiritishgan. Adabiyotda ushbu galaktikalar
linzasimon deb ataladi. Bu turdagi galaktikalarda gaz va changlar ma’lum
miqdorda bor, lekin spirallar diskda umuman kuzatilmaydi. Bu klassifikatsiyani
Xabbl kamertoni ham deb yuritiladi.

Xabbl linzasimon galaktikalarni quyidagi uch sinfga ajratgan:

SO, - disk gqismi va uni o‘rab turgan qobiq aniq strukturaga ega bo‘lmay, ular
amorfsimon (masalan, NGC 3065, 4684, 1332),

SO, - qobig‘i yaqqol ajralgan va ma’lum tuzilishga (xalqaga) ega, disk esa
amorfdir (NGC 4459, 4111, 4215).

SO; - disk qismi juda yorug‘ va xalgasimon strukturaga ega (yon tomoni bilan
ko‘rinadigan SO galaktikalarda seziladi).

1940 yillari 8.4-rasmdagi Xabbl ketma-ketligiga amerikalik olim J.Jins fizik ma’no
berish mumkin deb hisoblab, evolyusiya sferik EO xolatdan elliptik va spiral
galaktikalar bosqichlaridan o‘tib, noto‘g‘ri galaktikalargacha davom etadi degan
fikrni ilgari surgan. Unga ko‘ra, boshida galaktikaning siqilishi tufayli elliptik
galaktikalar, uning aylanishi oshib borishi tufayli esa boshqa galaktikalar yuzaga
keladi. So‘ngra uning asta diski paydo bo‘lib, unda spirallar tug‘ilishi ro‘y beradi
deb o‘ylagan. Galaktikaning differensial aylanishi tufayli esa spirallar aralashib
ketib noto‘g‘ri galaktikalar vujudga kelishini hisoblab chigqan. Djins nazariyasiga
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ko‘ra elliptik galaktikalar yosh, noto‘g‘ri galaktikalar esa gari bo‘lishi kerak. Lekin
kuzatuvlar noto‘g‘ri galktikalar yosh, elliptik galaktikalar ancha gqari ekanini
ko‘rsatadi. Turli galaktikalar ichida eng ko‘p foizni, 8.1-jadvalga ko‘ra, umuman
olganda

8.1 —jadval
Tip E SO S Irl Ir 11 Pekulyar Jami
Soni 199 329 934 39 13 14 1530
% i 13 21.5 61.1 2.55 0.85 0.9 100

spiral galaktikalar tashkil etadi. O‘rta hisobda esa foiz jihatidan munosabat
quyidagichadir:

2-Amaliy mashg’ulot Koinot to ‘g risidagi ma’lumotlar, ularning tamoyillari
va imkoniyatlari.

Koinot to‘g‘risidagi ma’lumotlar, ularning tamoyillari va imkoniyatlari. Relikt
nurlanish va Koinotning hozirgi ko‘rinishi.  Koinotda egrilik va uning
ko‘rinishlari.

Koinot modeli va tuzilishi

Koinotni bir butun deb garalgandagi tuzilishi va evolyusiyasini o‘rganadigan fan
kosmologiya deyiladi. Kosmologiya o‘rganadigan masalalar ichida eng muhimlari
- fazo va vaqtning geometrik strukturasi, evolyusiyasi, uning turli ob’ektlarining,
ayniksa galaktikalar va ularning to‘dalarining tashkil topishi va rivojlanishi
masalalaridir.

Koinotni bir butun ob’ekt sifatida xarakterlash uchun, zamonaviy metodlar
yordamida uning Metagalaktika deb nom olgan qismigina kuzatilishini hisobga
olish zarur bo‘ladi.

Ma’lumki, nisbiylik nazariyasiga ko‘ra, katta massali ob’ektlarning mavjudligi
fazo va Vaqtning xossalariga ta’sir etadi. Evklid geometriyasi xarakterlaydigan
bizga tanish fazo, yirik masala jismlar atrofida o‘zgarib “egiladi”. Xususan
yorug‘lik nuri Quyosh yaqginidan o‘tayotib egiladi va 0z yo‘nalishini o‘zgartiradi.
Bu effekt Quyosh to‘la tutilganda, uning yonidan ko‘rinadigan yulduzlar nurining
yo‘nalishini o‘rganish bilan tasdiglandi. Bu juda kichik mikdorni tashkil etib, u
o‘Ichash aniqligi chegarasida kuzatildi.

Biroq, barcha galaktikalar va utagalaktikalar massalarining ta’siri fazoda aniq
kattalikdagi egrilikni vujudga keltirib, uning xossalariga binobarin, butun Koinot
evolyusiyasiga sezilarli ta’sir giladi.

Koinot bo‘ylab massaning ixtiyoriy taqsimlanishida nisbiyliku nazariyasi asosida
fazo va Vaqtning xossalarini aniqlash masalalasining kuyilishi juda murakkab
masalalardan biri bo‘lib unig esimini topish mushkul. SHuning uchun mazkur
masalanimng kuyilishidan oldin Koinot tuzilishining ma’lum sxemasini qabul
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qilinadi. Koinotning modeli deb yuritiluvchi bunday sxemalarning eng soddasi
quyidagi holatlarga asoslanadi:

-Koinotda, katta masshtablarda, modda bir tekis tagsimlangan;
-fazoning xossalari hamma yo‘nalishlarda bir xil (izotrop);

Bunday fazo ma’lum egrilikka ega bo‘lib, unga mos model Koinortni bir jinsli
izotrop modeli deyiladi.

Koinotning bir jinsli izotrop modeli uchun Eynshteynning tortishish nazariyaisga
oid tenglamalarning echimiga ko‘ra ayrim bir jinsli bo‘lmagan qismlari orasidagi
masofa ularning individual xaotik harakatlarini e’tiborga olmaganda o‘zgarmas
saklanib kolaolmaydi. Bu Koinot yoki siqilishi yoki kuzatishlardan ma’lum
bo‘lgani kabi kengaymogi lozim degani bo‘ladi.

Darvoke, ixtiyoriy ikki galaktikaning bir-biridan uzoqlashish tezligi ular orasidagi
masofaning ortishi bilan ortib boradi. Nisbatan kichik masofalarda, bu bog‘lanish
chizigli bo‘lib proporsionallik koeffitsenti sifatida Xabbl doimiysi xizmat qiladi.
Aytilganlardan ma’lum bo‘lishicha, ixtiyoriy ikki jism orasidagi masofa Vaqtning
funksiyasidir. Bunday funksiyaning ko‘rinishi, fazo egriligining ishorasiga bog‘liq
bo‘ladi. Agar egrilik manfiy bo‘lsa, Koinot doimo kengayishni “boshidan
kechiradi”. Evklid fazosiga mos nulinchi egrilikda Koinotning kengayish
sekinlashish bilan davom etib, kengayish tezligi nolga intiladi. Va nihoyat, musbat
egrilikka ega kengayuvchi Koinot ma’lum boskichda siqilish bilan almashishi
mumkin. Bir jinsli izotrop modelda, fazoning egriligi moddaning o‘rtacha
zichligining miqdoriga bog‘liq bo‘ladi. Ikkinchi hol (nulinchi egrilik) zichlikning
kritik zichlikka teng mikdorida ro‘y beradi.

Kengayish jarayonida egrilikning absolyut giymatda o‘zgarishi mumkin, biroq
bunda uning ishorasi o‘zgarmay qoladi.

Koinotning kritik zichligi Xabbl doimiysi N va gravitatsion doimiylik orqali
quyidagicha topiladi:

3H
fTEG

Bu erda N[155km[IsMps deb olsak, kritik zichlik teng [1x,[15,0 103 g[sm’

Galaktikada mavjud barcha ob’ektlarning massalarini inobatga olganda, o‘rtacha
zichlikning giymati taxminan 5 10-'g[Jsm?® ni tashkil etadi.

Bu yerda galaktikalar orasidagi ko‘rinmas muhitning massasi hisobga olinmagani
tufayli zichlikning aniglangan bu qiymati asosida real fazo egriligining ishorasi
haqida aniq bir narsa deyish qiyin.

Shuningdek, Koinotning yanada real modelini (empirik yo‘l bilan tanlash
imkoniyatlari mavjud bo‘lib, juda uzoqdagi (nurlari bir necha yuz million yohud
milliard yillarda etib keladigan) ob’ektlarning qizilga siljishlarini aniqlash va bu
tezliklarini, boshqa metodlar yordamida aniglangan ulargacha masofalar bilan
solishtirish asosida amalga oshiriladi. Aynan shu usul yordamida Koinotning
kengayish tezligini Vaqt bo‘yicha o‘zgarishi kuzatishlardan aniglash mumkin
bo‘ladi. Biroq hozirgi zamon kuzatishlari, fazo egriligining ishorasi haqida ishonch
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bilan biror narsa deydigan darajada aniqlikka ega emas. Faqat Koinot fazosi
egriligi nulga yaqinligini ishonch bilan aytish mumkin.

Bu o‘rinda Xabbl doimiysining, bir jinsli izotrop Koinot uchun ajoyib xususiyati
borligini eslatish o‘rinli. Uni anglash uchun, bu doimiylikka teskari kattalik (1 [/H)
vaqt bilan o‘Ichanishini, ya™ni 10JH[J6 10" s yoki taxminan 20 mlrd yilga yaqin
ekaniga e’tibor qarataylik. Bu, metagalaktikaning to hozirgi holatiga kadar
kengayishi uchun ketgan vaqtni ifodalashini (agar kadimda kengayish tezligi
o‘zgarmagan deb qaralsa) tushunish qiyin emas. Biroq, shuni ta’kidlash joizki
kengayish tezligining, uzoq o‘tmishda va hozir, o‘zgarmasligini olimlar tomonidan
yaxshi o‘rganilmagan. Koinot haqigatan ham bir Vaqtlar alohida bir holatda (fizik
parametrlariga ko‘ra) bo‘lganligi, 1965 yilda relikt (qoldiq) nurlanish deb ataluvchi
kosmik radionurlanishning ochilishi bilan tasdiglanadi. Uning spektri issiqlik
nurlanishi spektriga mos kelib, Plank egriligini beradi. Bu egrilik asosida
aniqlangan temperatura esa 3 K ga mos keladi (bu nurlanishning maksimumi 1 mm
ga to‘g‘ri keladi). Relikt nurlarining xarakterli xususiyati shundaki, u barcha
yo‘nalishlar bo‘yicha bir xil intensivlikka, ya’ni izotrop hossaga ega. SHu tufayli
bu nurlanishni alohida bir ob’ekt yoki sohaning nurlanishi deb garab bo‘lmaydi.

Bunday radionurlanishni “qoldik nurlanish” deb atalishining boisi, u -Koinotning
katta zichlikka ega bo’lgan (boshgacha aytganda o‘z nurlanishlar uchun ham
tinitkmas) davriga kelib tegishli nurlanishining koldigi deb taxmin qilinishidandir.

Hisob-kitoblar u davrda Koinotning zichligi [1 = 10%° g/sm? ekanligini (xar kub
santimetriga 1000 ta atom to‘g‘ri kelganini) ma’lum qiladi. Boshgacha aytganda
zichlik, hozirgi davrdagidan milliard martadan ziyod bo‘lganini ko‘rsatadi. Zichlik
radiusining kubiga proporsionalligidan, kadimda Koinotning kengayishi
hozirdagidan ming martaga kam bo‘lganligi ma’lum bo‘ladi. Nurlanishning to‘lqin
uzunligi [] ham shuncha marta kam bo‘lganidan to‘lqin uzunligi u davrda 1 mikron
astrofida bo‘lib, unga mos temperatura 3000 K ga yaqin bo‘lgan.

Shunday qilib relikt nurlanishning mavjuo’dligi kadimda Koinot fagat katta
zichlikkagina emas yuqori temperaturaga ham ega bo‘lganidan darak beradi.

Yugoridagi muloxazalardan ko‘rinishicha kosmologiyada hali ko‘p muammolar
hal qilinishi zarurligiga qaramay u Koinotning tuzilishi va rivojlanishiga
umulashgan qonunlar haqida tasavvurlar tegishli beraoladi.

Shuningdek astronomiyaning bu bo‘limi misolida to‘g‘ri ilmiy dunyokarashni
shakllantirishda qanchalik buyuk axamiyat kasb etishini o‘z-o‘zidan ko‘rinib
turibdi. Koinotning bu xil umumiy qonunlarini o‘rganish orqali biz materiya, fazo
va Vaqt xossalarini yanada chuqurrok anglaymiz. Bu muammolarning Koinot
masshtabida o‘rganilishi faqat fizika yoki astronomiya fanlariuchungina emas,
balki modiy dunyoning qonunlarini umumlashtirish yo‘lida falsafa fani uchun ham
juda muhim hisoblanadi.

V. KEYSLAR BANKI
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Mini-keys 1.

«Ekspert kengashi: intilish va yuksalish?»

Tinglovchilarni bilimini baholashda ularni bilishi talab etilgan me’yor
darajasida sinov o‘tkaziladi. Materiallarni yaxshi o‘zlashtirgan tinglovchilar
baholangan so‘ng odatda erishgan bilimlari doirasida to‘xtab qoladi va qo‘shimcha
bilinishi  yuksaltirishga intilmaydi. Materiallarni yaxshi o‘zlashtirmagan
tinglovchilar baholash sinovidan ozod qilishlarini hohlaydi va unga intiladilar,
ammo bilimi tiklash intilmaydilar.

Nega bunday vaziyat kuzatiladi? Buni bartaraf etish uchun o zingizning
taklifingizni bering.

Mini-keys 2.

“Yulduzlarning yashash davrlarini Gersshprung-Ressel diagrammasi
yordamida aniqlash”

Gersshprut-Rassel diagrammasi yulduzlar yorqinligi yoki temperaturasining
uning massasiga bog‘lanishini ifodalaydi. Kuzatuvlar natijasida olingan yorqinlik
yordamida va diagrammadan foydalangan xolda uning massasinip aniqglash
mumkin bo‘ladi. Yulduzlarning yashash davri ularning massalariga teskari
proporsional ravishda bog‘langan. Yulduzning massasi ganchalik katta bo‘lsa,
uning yashash davri shunchalik kichik bo‘ladi.

Nega yulduzlar yashash vaqti ularning massasiga teskari proporsional
ravishda  bog'lig?  Yulduzlardagi  termoyadroreaksiyalarining  kechish
samaradorligi uning massasiga qanday bog ‘liq?

Mini-keys 3

«Nega koinotning dastlabki davrlarida u yorug‘ bo‘lgan, xozirda esa biz
qorong ‘i koinotni kuzatib turibmiz?”

Ma’lumki Koinotdagi nurlanish zichligi koinot kengayishi bilan uning
o‘lchamlarining 4-darajasiga teskari proporsional ravishda kamayib boradi.
Moddaning zichligi esa koinot o‘lchamlarining 3-darajasiga teskari proporsioanl
ravishda kamayib boradi. Moddaning zichligi nurlanishning zichligiga nisbatan
sekinroq kamaygani uchun, dastlabki paytda katta zichlikka ega bo‘lgan yorug‘lik
tez orada moddaning zichligidan kamroq bo‘lib qoladi.

Ushbu xodisani tushuntirish uchun siz ham o ‘zingizning fikrvlaringizni
bildiring. Nega yorug ‘lik zichligi tez kamayadi va koinot rivojlanishining dastlabki
davrida modda zichligidan ko ‘ra katta zichlikka ega bo ‘Igan?

Asosiy keysni ishlab chiqish.

Har bir guruh minikeyslarni ishlab chiqishda asosiy keysni yechimini topish
bo‘yicha erishgan bilimlari bo‘yicha o‘zining taklifini beradi. Buning natijasida u
yoki bu qaror qabul qilinadi yoki xulosaga kelinadi.

«Refleksiya savati»

Tinglovchilar sinf-ustasini ishini baholaydi. O‘zining taqrizini maxsus savatga
solishadi.

Keys o‘tkazish bo‘yicha umumiy xulosa qiling (assesment).
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VI. MUSTAQIL TA’LIM MAVZULARI

Mustaqil ishni tashkil etishning shakli va mazmuni

Tinglovchi mustaqil ishni muayyan modulni xususiyatlarini hisobga olgan xolda
quyidagi shakllardan foydalanib tayyorlashi tavsiya etiladi:

- me’yoriy xujjatlardan, o‘quv va ilmiy adabiyotlardan foydalanish asosida
modul mavzularini o‘rganish;

- tarqatma materiallar bo‘yicha ma’ruzalar qismini o‘zlashtirish;

- avtomatlashtirilgan o‘rgatuvchi va nazorat qiluvchi dasturlar bilan ishlash;

- maxsus adabiyotlar bo‘yicha modul bo‘limlari yoki mavzulari ustida ishlash;

-tinglovchining kasbiy faoliyati bilan bog‘liq bo‘lgan modul bo‘limlari va
mavzularni chuqur o‘rganish.

A S S o o

Mustaqil ta’lim mavzulari

Koinotning yopiq, ochiq va yassi modellari.
Yulduzlardagi reaksiyalarning kesimlari.
Yulduzlar klassifikatsiyasi va kataloglari.
Galaktikalar kataloglari.

Gravitatsion linza sistemalari.

Pulsarlar va magnetarlar.

Kosmologiyada magnit maydonlar.

10.Elementar zarralarning kashf etilish tarixi.

Fundamental o°zaro ta’sir nazariyalarning kashf etilish tarixi.

Yulduz paydo bo‘lishida magnit maydonining roli.

11.Dunyodagi katta tezlatgichlar to‘g‘risida ma’lumotlar.

12.Dunyodagi katta radioteleskoplar to‘g‘risida ma’lumotlar.

VII. GLOSSARIY

Termin O‘zbek tilidagi sharxi Ingliz tilidagi sharxi
Adronlar Kuchli o‘zaro ta’sirda | In particle physics, a hadron is a
ishtirok etuvchi | composite particle made of quarks held
elementar zarralar together by the strong force in a similar
way as the electromagnetic force holds

molecules together.
Adronlarning kvark | adronlarning elementar | A quark is an elementary particle and a
modellari tashkil  etuvchilar ~ — | fundamental constituent of matter.
kvarklarning bog‘langan | Quarks combine to form composite
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tizimidan  iborat  deb
garaluvchi modeli.

particles called hadrons, the most stable
of which are protons and neutrons, the
components of atomic nuclei. Due to a
phenomenon known as color
confinement, quarks are never directly
observed or found in isolation; they can
be found only within hadrons, such as
baryons (of which protons and neutrons
are examples), and mesons.

Bozon

butun sonli spinga ega
bo‘lgan zarracha

In quantum mechanics, a boson is a
particle that follows Bose—FEinstein
statistics. Bosons make up one of the
two classes of particles, the other being
fermions. The name boson was coined
by Paul Dirac™® to commemorate the
contribution of the Indian physicist
Satyendra Nath Bosel!' in developing,
with Einstein, Bose—FEinstein statistics—
which theorizes the characteristics of
elementary particles. Bosons are integer
spin particles.

Buyuk birlashuv

kuchli, kuchsiz va
elektromagnit 0°zaro
ta’sirlarning yagona

tabiatiga ega ekanligi
haqidagi tasavvurga
asoslangan fundamental
fizikaviy  hodisalarning
nazariy modeli

Great integration of the fundamental
interactions, also known as fundamental
forces, are the interactions in physical
systems that do not appear to be
reducible to more basic interactions.
There are four conventionally accepted
fundamental interactions—gravitational,
electromagnetic, strong nuclear, and
weak nuclear. Each one is understood as
the dynamics of a field. The
gravitational force is modelled as a
continuous classical field. The other
three are each modelled as discrete
quantum fields, and exhibit a measurable
unit or elementary particle.

Vaynberg-Salam
nazariyasi

elektromagnit va kuchsiz
0°zaro ta’sirlarning
birlashgan nazariyasi.

Electromagnetic and weak interactions
unified theory. In particle physics, the
electroweak interaction is the unified
description of two of the four known
fundamental interactions of nature:
electromagnetism and the  weak
interaction. Although these two forces
appear very different at everyday low
energies, the theory models them as two
different aspects of the same force.
Above the unification energy, on the
order of 100 GeV, they would merge
into a single electroweak force.

Galaktika

yulduzlar, yulduz
turkumlari, yulduzlararo
gaz va chang, xamda

Stars, constellations, interstellar gas and
dust, and dark matter to gravitationally
bound system. The Milky Way is the
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gorong‘i moddadan
iborat gravitatsion
bog‘langan tizim

galaxy that contains our Solar System.
Its name "milky" is derived from its
appearance as a dim glowing band
arching across the night sky whose
individual stars cannot be distinguished
by the naked eye.

Gamma-Astronomiya

turlicha kosmik
manbalarini ularning
gamma  diapazonidagi
(to‘lgin uzunliklari
A<107%?M |, foton
energiyasi esa
£>10°3B  bo‘lgan)
elektromagnit

nurlanishlari ~ bo‘yicha

o‘rganuvchi astronomiya
bo‘limi.

Gamma-ray  astronomy is the
astronomical observation of gamma
rays,"® 1 the most energetic form of
electromagnetic radiation, with photon
energies above 100 keV. Radiation
below 100 keV is classified as X-rays
and is the subject of X-ray astronomy.
September 02 2011 Fermi Second
catalog of Gamma Ray Sources
constructed over 2 years. An all sky
image showing energies greater than 1
biilion electron volts (1 GeV) ub.
Brighter colors indicate gamma-ray
sources. Gamma rays in the MeV range
are generated in solar flares (and even in
the Earth's atmosphere), but gamma rays
in the GeV range do not originate in the
Solar System and are important in the
study of extrasolar, and especially extra-
galactic astronomy.

Glyuon

birga teng spinli va nolga
teng tinchlik massali
hamda kvarklar orasidagi
kuchli o‘zaro ta’sirni
tashuvchi elektrik neytral
zarra.

Gluons are elementary particles that act
as the exchange particles (or gauge
bosons) for the strong force between
quarks, analogous to the exchange of
photons in the electromagnetic force
between two charged particles.®! In
layman terms, they "glue" quarks
together, forming protons and neutrons.

In technical terms, gluons are vector
gauge bosons that mediate strong
interactions of quarks in quantum
chromodynamics (QCD). Gluons
themselves carry the color charge of the
strong interaction.

Yorug‘lik yili

astronomiyada
qo‘llaniladigan  uzunlik
birligi; yorug‘lik bir yilda
bosib o‘tadigan masofaga
teng. (I Yo.y. = 9,4605
- 10%5m)

A light-year (or light year,
abbreviation: ly) is a unit of length used
informally to express astronomical
distances. It is approximately 9 trillion
kilometres (or about 6 trillion miles). As
defined by the International
Astronomical Union (IAU), a light-year
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is the distance that light travels in
vacuum in one Julian year (365.25
days). Because it includes the word year,
the term [light-year 1is sometimes
misinterpreted as a unit of time.

Kuchsiz o‘zaro ta’sir

bir nacha attometrdan
(10%m) kichik
masofalarda  elementar
zarralar orasidagi o‘zaro
ta’sir, bunday o‘zaro
ta’sir  xususan  atom
yadrolarining betta

yemirilishiga olib keladi.

In particle physics, the weak interaction
is the mechanism responsible for the
weak force or weak nuclear force, one
of the four known fundamental
interactions of nature, alongside the
strong _interaction, electromagnetism,
and gravitation. The weak interaction is
responsible for the radioactive decay of
subatomic particles, and it plays an
essential role in nuclear fission. The
theory of the weak interaction is
sometimes called quantum
flavordynamics (QFD), in analogy with
the terms QCD and QED, but the term is
rarely used because the weak force is
best understood in terms of electro-weak
theory (EWT).

Kvazar

uzoqlashgan
gallaktikaning faol
o‘zagidan iborat bo‘lgan
qudratli kosmik
elektromagnit nurlanish
manbai.

Quasars or quasi-stellar radio sources
are the most energetic and distant
members of a class of objects called
active galactic nuclei (AGN). Quasars
are extremely luminous and were first
identified as being high redshift sources
of electromagnetic energy, including
radio waves and visible light, that
appeared to be similar to stars, rather
than extended sources similar to
galaxies. Their spectra contain very
broad emission lines, unlike any known
from stars, hence the name "quasi-
stellar."

Kvarklar

hozirga tasavvurga ko‘ra
barcha adronlarning
tarkibiy qismlarini tashkil
qiluvchi fundamental
zarrachalar.

A quark (/kwo:rk/ or /'kwa:rk/) is an
elementary particle and a fundamental
constituent of matter. Quarks combine to
form composite particles called hadrons,
the most stable of which are protons and
neutrons, the components of atomic
nuclei.’! Due to a phenomenon known
as color confinement, quarks are never
directly observed or found in isolation;
they can be found only within hadrons,
such as baryons (of which protons and
neutrons are examples), and mesons. For
this reason, much of what is known
about quarks has been drawn from
observations of the hadrons themselves.

Koinot

moddiy dunyoning

part of the material world that can be
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kuzatish mumkin bo‘lgan
gismi.

observed. The Universe is all of time
and space and its contents. The Universe
includes planets, natural satellites, minor
planets, stars, galaxies, the contents of
intergalactic  space, the  smallest
subatomic particles, and all matter and
energy. The observable universe is about
28 billion parsecs (91 billion light-years)
in diameter at the present time. The size
of the whole Universe is not known and
may be either finite or infinite.

Kollayder

zaryadlangan
zarralarning qarama —
qarshi dastalarining
uchrashuvi yuz beradigan
tezlatgich.

A collider is a type of particle
accelerator involving directed beams of
particles. Colliders may either be ring
accelerators or linear accelerators, and
may collide a single beam of particles
against a stationary target or two beams
head-on. Colliders are used as a research
tool in particle physics by accelerating
particles to very high kinetic energy and
letting them impact other particles.
Analysis of the byproducts of these
collisions gives scientists good evidence
of the structure of the subatomic world
and the laws of nature governing it.
These may become apparent only at high
energies and for tiny periods of time,
and therefore may be hard or impossible
to study in other ways.

Kosmik radionurlanish

kosmik obektlarning
radioto‘lginlar  sohasida
elektromagnit nurlanishi.

Space objects in the field of radio
electromagnetic radiation. Radio waves
are a type of electromagnetic radiation
with wavelengths in the electromagnetic
spectrum longer than infrared light.
Radio waves have frequencies from
3 THz to as low as 3 kHz, and
corresponding  wavelengths  ranging
from 100 micrometers (0.0039 in) to 100
kilometers (62 mi). Like all other
electromagnetic waves, they travel at the
speed of light. Naturally occurring radio
waves are made by lightning, or by
astronomical objects.

Kuchli o‘zaro ta’sir bir nechta femtometrdan | In  particle physics, the strong
(1071 m) kichik | interaction is  the  mechanism
masofalarda adronlar | responsible for the strong nuclear force
orasidagi o‘zaro ta’sir. | (also called the strong force, nuclear
Xususan, atom | strong force), one of the four known
yadrolaridagi fundamental interactions of nature, the
nuklonlarning o‘zaro | others being electromagnetism, the weak
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bog‘lanishini
ta’minlaydi.

interaction and gravitation. Despite only
operating at a distance of a femtometer,
it is the strongest force, being
approximately 100 times stronger than
electromagnetism, a million times
stronger than weak interaction and 103
times stronger than gravitation at that
range.

Leptonlar kuchli o‘zaro ta’sirda | A lepton is an elementary, half-integer
ishtirok etmaydigan | spin (spin '4) particle that does not
elementar  zarralarning | undergo strong interactions.!! Two main
umumiy nomi. classes of leptons exist: charged leptons

(also known as the electron-like
leptons), and neutral leptons (better
known as neutrinos). Charged leptons
can combine with other particles to form
various composite particles such as
atoms and positronium, while neutrinos
rarely interact with anything, and are
consequently rarely observed. The best
known of all leptons is the electron.

Maydon yagona | elementar zarralar | In physics, a wunified field theory

nazariyasi xossalari  va  o‘zaro | (UFT), occasionally referred to as a
ta’sirlarining barcha | uniform field theory,!! is a type of field
xilma — xilligini uncha | theory that allows all that is usually
kam  sonli  universal | thought of as fundamental forces and
tamoyillarga keltirishga | elementary particles to be written in
qaratilgan materiyaning | terms of a single field. There is no
yagona nazariyasi. accepted unified field theory, and thus it

remains an open line of research. The
term was coined by Einstein, who
attempted to unify the general theory of
relativity with electromagnetism. The
"theory of everything" and Grand
Unified Theory are closely related to
unified field theory, but differ by not
requiring the basis of nature to be fields,
and often by attempting to explain
physical constants of nature.

Myuonlar massasi elektron | The muon is an elementary particle
massasidan taqriban 207 | similar to the electron, with electric
marta katta va | charge of —1 e and a spin of %, but with
elektromagnit hamda | a much greater mass. It is classified as a
kuchsiz o‘zaro ta’sirlarda | lepton. As is the case with other leptons,
ishtirok etuvchi | the muon is not believed to have any
zaryadlangan elementar | sub-structure—that is, it is not thought
zarralar. to be composed of any simpler particles.

The muon is an unstable subatomic
particle with a mean lifetime of 2.2 ps.
Among all known unstable subatomic
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particles, only the neutron (lasting
around 15 minutes) and some atomic
nuclei have a longer decay lifetime;
others decay significantly faster.

Neytron yulduzlar

yulduzlarning ichki
tuzilishi nazariyasiga
ko‘ra ozgina elektronlar
aralashgan neytronlardan
o‘ta og‘ir atom yadrolari
va protonlardan tashkil
topgan eng zich
yulduzlar.

A neutron star is a type of compact
star. Neutron stars are the smallest and
densest stars known to exist in the
Universe. With a radius of only about
11-11.5 km (7 miles), they can,
however, have a mass of about twice
that of the Sun. They can result from the
gravitational collapse of a massive star
that produces a supernova. Neutron stars
are composed almost entirely of
neutrons, which are subatomic particles
with no net electrical charge and with
slightly larger mass than protons. They
are supported against further collapse by
quantum degeneracy pressure due to the
phenomenon described by the Pauli
exclusion principle.

Nukleosintez

yengilroq  yadrolardan
og‘irroq yadrolar hosil
bo‘lishiga olib keluvchi
yadroviy reaksiyalar
zanjiri.

Nucleosynthesis is the process that
creates new atomic nuclei from pre-
existing nucleons, primarily protons and
neutrons. The first nuclei were formed
about three minutes after the Big Bang,
through the process called Big Bang
nucleosynthesis. It was then that
hydrogen and helium formed to become
the content of the first stars, and this
primeval process is responsible for the
present hydrogen/helium ratio of the
cosmos. With the formation of stars,
heavier nuclei were created from
hydrogen and helium by stellar
nucleosynthesis, a process that continues
today.

Oq mittilar

massalari Quyosh
massasi tarkibida bo‘lgan
va radiuslari  Quyosh
radiusining ~0,01
hissasini tashkil qiluvchi
kichik yulduzlar.

A white dwarf, also called a
degenerate dwarf, is a stellar remnant
composed mostly of electron-degenerate
matter. A white dwarf is very dense: its
mass is comparable to that of the Sun,
while its volume is comparable to that of
Earth. A white dwarf's faint luminosity
comes from the emission of stored
thermal energy; no fusion takes place in
a white dwarf wherein mass is converted
to energy. The nearest known white
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dwarf is Sirius B, at 8.6 light years, the
smaller component of the Sirius binary
star. There are currently thought to be
eight white dwarfs among the hundred
star systems nearest the Sun.! The
unusual faintness of white dwarfs was
first recognized in 1910. The name white
dwarf was coined by Willem Luyten in
1922. The universe has not been alive
long enough to experience a white dwarf
releasing all of its energy as it will take
close to a trillion years.

Parsek

astronomiyada
ishlatiladigan uzunlik
birligi;

1pk=3,0857 - 106m,

A parsec (symbol: pc) is a unit of length
used to measure large distances to
objects outside the Solar System. One
parsec is the distance at which one
astronomical unit subtends an angle of
one arcsecond.! A parsec is equal to
about 3.26 light-years (31 trillion
kilometres or 19 trillion miles) in length.
The nearest star, Proxima Centauri, is
about 1.3 parsecs (4.24 light-years) from
the Sun. Most of the stars visible to the
unaided eye in the nighttime sky are
within 500 parsecs of the Sun.

Pozitron

kattaligi jihatdan elektron
zaryadiga teng musbat
zaryadli, massasi
elektron massasiga teng
bo‘lgan elementar zarra,
elektronga nisbatan
antizarra.

The positron or antielectron is the
antiparticle or the antimatter counterpart
of the electron. The positron has an
electric charge of +1 e, a spin of '2, and
has the same mass as an electron. When
a low-energy positron collides with a
low-energy electron, annihilation occurs,
resulting in the production of two or
more gamma ray photons (see electron—
positron annihilation). Positrons may be
generated by  positron  emission
radioactive  decay (through  weak
interactions), or by pair production from
a sufficiently energetic photon which is
interacting with an atom in a material.

Fermion

yarim butun spinga ega
bo‘lgan zarracha.

In particle physics, a fermion (a name
coined by Paul Dirac from the surname
of Enrico Fermi) is any particle
characterized by Fermi—Dirac statistics.
These particles obey the Pauli exclusion
principle. Fermions include all quarks
and leptons, as well as any composite
particle made of an odd number of these,
such as all baryons and many atoms and
nuclei. Fermions differ from bosons,
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which obey Bose—Einstein statistics. A
fermion can be an elementary particle,
such as the electron, or it can be a
composite particle, such as the proton.
According to the spin-statistics theorem
in any reasonable relativistic quantum
field theory, particles with integer spin
are bosons, while particles with half-
integer spin are fermions.

Xabbl doimiysi

ko‘rinuvchi  Koinotning
kosmologik  kengayishi
tufayli gallaktikadan
tashqari obektlarning
uzoqlashishi tezliklari
bilan ulargacha bo‘lgan
masofalar orasidagi
bog‘lanishlardagi

The value of the Hubble constant is
estimated by measuring the redshift of
distant galaxies and then determining the
distances to the same galaxies (by some
other method than Hubble's law).
Uncertainties n the physical
assumptions used to determine these
distances have caused varying estimates
of the Hubble constant. The value of the
Hubble constant was the topic of a long
and rather bitter controversy between
Gérard de Vaucouleurs, who claimed the
value was around 100, and Allan
Sandage, who claimed the value was
near 50. In 1996, a debate moderated by
John Bahcall between Sidney van den
Bergh and Gustav Tammann was held in
similar fashion to the earlier Shapley-
Curtis debate over these two competing
values.

Yulduz turkumlari

mutanosiblik
koeffitsienti.

birday = yoshdagi va
birgalikda vujudga
kelgan gravtatsion
bog‘langan yulduzlar
guruhlari.

Star clusters or star clouds are groups
of stars. Two types of star clusters can
be distinguished: globular clusters are
tight groups of hundreds or thousands of
very old stars which are gravitationally
bound, while open clusters, more loosely
clustered groups of stars, generally
contain fewer than a few hundred
members, and are often very young.
Open clusters become disrupted over
time by the gravitational influence of
giant molecular clouds as they move
through the galaxy, but cluster members
will continue to move in broadly the
same direction through space even
though they are no longer gravitationally
bound; they are then known as a stellar
association, sometimes also referred to
as a moving group.

Yulduzlar

gravitatsiya kuchlarining
1ssig modda (gaz) ning

A star is a luminous sphere of plasma
held together by its own gravity. The
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bosimi hamda
nurlanishlar bilan
muvozanati xisobiga

barqaror bo‘lgan ulkan
nurlanuvchi  plazmaviy
sharlar.

nearest star to Earth is the Sun. Other
stars are visible to the naked eye from
Earth during the night, appearing as a
multitude of fixed luminous points in the
sky due to their immense distance from
Earth. Historically, the most prominent
stars were grouped into constellations
and asterisms, the brightest of which
gained proper names. Extensive
catalogues of stars have been assembled
by  astronomers, which  provide
standardized star designations. For at
least a portion of its life, a star shines
due to thermonuclear fusion of hydrogen
into helium in its core, releasing energy
that traverses the star's interior and then
radiates into outer space.

Yadroviy astrofizika

yulduzlar va  boshqa
samoviy obektlarda sodir
bo‘luvchi barcha
yadroviy jarayonlarni
tadqiq qiluvchi fan.

Nuclear astrophysics is an
interdisciplinary branch of physics
involving close collaboration among
researchers in various subfields of
nuclear physics and astrophysics, with
significant emphasis in areas such as
stellar modeling, measurement and
theoretical estimation of nuclear reaction
rates, cosmology, cosmochemistry,
gamma ray, optical and X-ray
astronomy, and  extending  our
knowledge about nuclear lifetimes and
masses. In general terms, nuclear
astrophysics aims to understand the
origin of the chemical elements and the
energy generation in stars.

Qora tuynuk

kuchlari
uning

gravitatsiya
Jismni
gravitatsiyaviy
radiusidan kichikroq
o‘lchamlargacha siqilishi
natijasida yuzaga
keluvchi kosmik ob’ekt.

A black hole is a region of spacetime
exhibiting such strong gravitational
effects that nothing—including particles
and electromagnetic radiation such as
light—can escape from inside it. The
theory of general relativity predicts that
a sufficiently compact mass can deform
spacetime to form a black hole. The
boundary of the region from which no
escape is possible is called the event
horizon.
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