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statik dinamik

1-Rasm. Taklif gilingan metod bilan static ogimlar ishlash tezligi.

Xulosa

Yugqoridagi tadqiqot natijalariga ko‘ra, G/G/c modeli ko‘p vazifali va yuklamasi vaqt davomida
o‘zgaruvchi tizimlarning oqimlarini tahlil qilish va boshqarishda samarali matematik asos bo‘lib xizmat
giladi. Ushbu model yordamida tizimdagi yuklama o‘zgarishiga mos ravishda xizmat ko‘rsatish
jarayonlarini dinamik tarzda optimallashtirish, resurslarni gayta tagsimlash hamda navbat uzunligini
kamaytirish imkoniyati yaratiladi.

Tadqiqot natijalari shuni ko‘rsatadiki, ogimlarni dinamik optimallashtirish usuli tizimning ish
unumdorligini oshiradi, kechikishlarni kamaytiradi va xizmat sifati ko‘rsatkichlarini yaxshilaydi. Bu
yondashuv real vaqt rejimidagi hisoblash tizimlari, tarmoq xizmatlari va onlayn ma’lumotlarni gayta
ishlash platformalarida qo‘llanishi mumkin.

Shunday qilib, G/G/c modeliga asoslangan dinamik boshqaruv usullari zamonaviy ko‘p vazifali
tizimlarning samaradorligini ta’minlash va ularning barqaror ishlashini kafolatlashda muhim amaliy
ahamiyatga ega.
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BIR KOMPONENTALI NOCHIZIQLI MUHITLARDA YUTILISH JARAYONI
ISHTIROKIDAGI O‘ZGARUVCHAN ZICHLIKDAISSIQLIK O‘TKAZUVCHANLIK
JARAYONLARINI SONLI MODELLASHTIRISH

Mukimov Askar Shuxratovich
Alfraganus universiteti ragamli texnologiyalar fakulteti ragamli texnologiyalar kafedrasi dotsenti v.b.,
Phd, (97)4223244, mukimovaskar89@gmail.com

Anotatsiya: Mazkur ishda yutilish jarayoni ta’sirida bo‘ladigan bir komponentali nochizigli
muhitda issiqlik o‘tkazuvchanlik jarayonlarini tavsiflovchi nochizigli parabolik tenglamalar asosida
tuzilgan matematik modellar o‘rganilgan. Tadqiqotning asosiy maqsadi — ushbu modellarni tahlil gilish
uchun analitik usullarni ishlab chigish, shuningdek, ularning sonli yechimlarini hisoblash va natijalarni
vizual shaklda aks ettirish imkonini beruvchi dasturiy kompleks yaratishdan iborat.

Kalit so‘zlar: nochizigli issiqlik o‘tkazuvchanlik, parabolik tenglama, yutilish, avtomodel usul,
etalon tenglama, kritik eksponent, yechim asimptotikasi, ayirmali sxema, iteratsion usul, sonli hisoblash,
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bargarorlik, issiqlik targalish tezligi, fazoviy lokallanish, Samarskiy—Sobol usuli, sonli—analitik
modellashtirish.

NUMERICAL MODELING OF HEAT CONDUCTION PROCESSES WITH ABSORPTION IN
ONE-COMPONENT NONLINEAR MEDIA WITH VARIABLE DENSITY

Mukimov Askar Shuxratovich
PhD, Associate Professor at the Department of Digital Technologies, Faculty of Digital Technologies,
Alfraganus University

Abstract: In this study, mathematical models describing heat conduction processes in a one-
component nonlinear medium with absorption effects are investigated based on nonlinear parabolic
equations. The main objective of the research is to develop analytical methods for analyzing such models,
as well as to create a software package that enables the computation of numerical solutions and the
visualization of results.

Keywords: nonlinear heat conduction, parabolic equation, absorption, automodel method,
reference equation, critical exponent, solution asymptotics, difference scheme, iterative method, numerical
computation, stability, heat propagation rate, spatial localization, Samarskii-Sobol.

YUCJEHHOE MOJIEJUPOBAHUE IMTPOIECCOB TEIIJIOIIPOBOJHOCTH C
MOTJIOIMEHUEM B OJHOKOMIIOHEHTHBIX HEJIMHENHBIX CPEJAX C
NEPEMEHHOM IIJIOTHOCTBIO

Myxumos A.ILL, PhD,
ooyenm Kageopsvl yupposwvix mexnoro2uil, Gaxyibmem yupposvix mexnoro2uil, Ynusepcumem
Anvppacanyc

AnHoTamusi: B manHOW paboTe HMCCIeaoBaHBI MaTEMaTHYECKHE MOJEIHM TEIUIONPOBOJHOCTH B
OJIHOKOMITOHEHTHO¥ HEJIMHEHHOW cpelie ¢ yueToM 3¢deKTa MOrIOIMEeHUs, OUChIBAeMbIC HETMHEHHBIMU
napabosmyeckuMu  ypaBHeHUssMH. OCHOBHas 1IeJb HCCICOBaHUS 3aKiodaercss B pa3paboTke
AHATMTUYECKUX METOJIOB IS aHAllM3a TaKMX MOJIENEH, a TaKkKe B CO3JaHUH MPOTPAMMHOTO KOMITJIEKCa,
00eCTIeYnBaIOIIero HaX0X/ICHNE YUCICHHBIX PEIICHUH 1 BU3YaTHU3aINI0 TIOTYYeHHBIX PE3YIbTaTOB.

KiioueBble ciioBa: HEMMHEWHAS TEIUIONPOBOTHOCTE, TApabOIMIECKOe YpaBHEHHE, TIOTIIOICHHE,
METO]T aBTOMO/IEJIH, ONIOPHOE YpaBHEHUE, KPUTHIECKUN ITOKa3aTellb, aCHMITOTHKA PEIICHNS, Pa3HOCTHAs
cXeMa, WTEpPAIlMOHHBIA METO]l, YHCICHHBIE BBIYHCICHHS, YCTOWYHBOCTH, CKOPOCTH PacCIpPOCTPaHEHUS
Ternia, IPOCTpaHCTBeHHA JIokanu3amus, Camapckuii-Co0oIIb.

Kirish

Nochizigli issiglik o‘tkazuvchanlik masalalarini sonli usullar yordamida yechishda boshlang‘ich
yaginlashuvni to‘g‘ri aniglash natijaning bargarorligi va ishonchliligi uchun asosiy omillardan biridir.
Aynigsa, o‘zgaruvchan zichlikka ega nochizigli muhitlarda bu masala yanada dolzarb bo‘lib, boshlang‘ich
shartlar zichlikning vaqt va fazodagi dinamikasini to‘liq ifodalay olishi zarur. Bunday yondashuv
yechimning fizik mazmunini — uning fazoviy chegaralanganligini, lokalizatsiya darajasini hamda o‘sish
yoki so‘nish xususiyatlarini saglab golishga imkon beradi. Natijada, hisoblash jarayoni tezroq
konvergensiyaga erishadi va yechim haqigiy fizik jarayonni anigroq aks ettiradi.

Shuningdek, o‘zgaruvchan zichlikli mubhitlarda yechimning uzog vaqtli (asimptotik) xatti-
harakatini o‘rganish uchun ayrim sonli parametrlarning giymatlarini aniglash muhimdir. Ushbu
parametrlar, masalan, kritik yoki Fudjita tipidagi giymatlar, muhit zichligining o‘zgarishi bilan yechimning
o°‘sish tezligi va bargarorlik chegaralarini belgilaydi. Fudjita ilk bor bunday kritik gqiymatlarni yarimchizigli
issiglik o‘tkazuvchanlik tenglamasi misolida o‘rganib chiggan [1;105-113 b.].

Asosiy gism
Quyidagi Koshi masalasini ko‘rib chigamiz.
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Fizik nuqtai nazardan garaganda, cheksiz issiqlik o‘tkazuvchi muhitga (ya’ni chegarasiz fazoga),
nochiziqli yutilishga ega bo‘lgan holda, issiglik diffuziyasi (2.1)—(2.2) tenglamalar bilan tavsiflanadigan
jarayonga tashqaridan ma’lum bir boshlang‘ich haroratli buzilish u,(x) = O Kiritilgan, bu buzilish
etarlicha ixtiyoriy shaklda bo‘lishi mumkin. Quyida keltirilgan natijalar shuni ko‘rsatadiki, kritik qiymatlar
holatida (2.1)—(2.2) masalaning yechim asimptotikasi boshqacha bo‘ladi.

Ma’lum mos taxminlar ostida, Koshi masalasi (1)—(2) uchun zaif yechimning mavjudligi, yagona
yechimligi va barqarorligi masalalari hamda ularning turli variantlari ko‘plab mualliflar tomonidan [2;
2310-2323 b., 3; 326-330 b., 4; 1-21 b.] manbalarda keng o‘rganilgan.

(1)—(2) masala uchun bizda quyidagi bir o‘lchovli nochiziqli issiqlik o‘tkazuvchanlik tenglamasi
boshlang‘ich va chegaraviy shartlar bilan mavjud:
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p(X):|X|n,0SXSb.
(3) masala uchun x o‘zgaruvchi bo‘yicha bir tekis to‘r (setka) ni h gadam bilan,
va vaqt bo‘yicha 7 gadamli vagt to‘rini quramiz @, = {x, =ih, h>0, i=0,1,.,n, hn=b}

o, ={t;=jr, 7>0, j=01..m, tm=T}.
Masalani (3) noaniq ikki gatlamli ayirmali sxema bilan almashtiramiz va quyidagi ayirmali sxemani
olamiz, uning xatosi O(h2 + 7) gateng:
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J=g(t).  j=12..m

yi=4,(t;), i=12..m

Bizning holatda a, , va a, — issiqlik o‘tkazuvchanlik koeffitsiyentlari hisoblanadi. a, , va a, ni

hisoblash uchun quyidagi formulalardan foydalanamiz
[5;280h.].
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Algebraik  tenglamalar  sistemasi  (2.18) yj”. ga nisbatan  chizigli  emas.

Nochiziqli tenglamalar sistemasi (2.18) ni yechish uchun iteratsion usulni qo‘llaymiz va natijada quyidagi
algebraik tenglamalar sistemasini olamiz [5; 282 b.].

s+1
j+1 j s s+1 s+1 s s+1
yi - yi _ i j+l j+1 —l

2 |X.+1 am{y JL Yia — y ]—|xi|n a{yHlJ ij _ yljzl
T h L J (2.19)

S

j+1 B-
()
s=0,12,...
Endi (2.19) algebraik tenglamalar sistemasi y”1 ga nisbatan chizigli bo‘ladi.
s+1 0 )
Boshlang‘ich iteratsiya sifatida Yy ,, y ning giymati oldingi vaqt qadamidagi y = = y ' dan olinadi.
Iteratsion sxema bo‘yicha hisoblashda iteratsiya aniqligi ¢ belgilanadi va jarayon quyidagi shartlar
bajarilgunga gadar davom ettiriladi.

j+1

s+1 S

max|y, -y,

0<i<n

e=10".
Ayirmali sxema (2.19) dan foydalanib, uch diagonalli matritsaning A,B,C,F koeffitsiyentlarini
aniglaymiz va quyidagi chizigli tenglamalar sistemasini progonka (Thomas) usuli yordamida yechamiz [5;
414 b.]:
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Rasm 1. O‘zgaruvchan zichlikning jarayonga ta’siri. n=0.3, n=0.5
Xulosa
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Ko‘rib turganimizdek, n ortishi bilan u funksiyalarning targalish chuqurligi kamayadi. Shuningdek,
haroratning tezroq o‘sishi kuzatiladi. Buni shunday tushuntirish mumkin: zichlik yuqori bo‘lgan joyda
issiglik tezroq targaladi.

m, K va p parametrlarining ta’siri ko‘plab mualliflar tomonidan o‘rganilgan, shuning uchun biz bu
holatlar ustida batafsil to‘xtalib o‘tmaymiz.
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INNOVATSION YONDASHUYV TA’LIM OLISHNING ZAMONAVIY USULI SIFATIDA

Asqarova Dilafruz Ibroximovna
Farg‘ona daviat universiteti
p.f.b.f.d. (PhD)
Email:dilafruzaskarova@804gmail.com

Annotatsiya: Ta’lim tizimida innovatsion yondashuvning zamonaviy ahamiyati, uning o‘quv-
tarbiya jarayonidagi o‘rni hamda pedagogik samaradorlikni oshirishdagi roli tahlil gilingan. Insoniyat
taraqqiyoti bilan bog‘liq ijodiy tafakkur va kreativlik tushunchalari asosida innovatsion ta’lim jarayonining
nazariy hamda amaliy jihatlari yoritilgan. Shuningdek, innovatsion o‘qitishning afzalliklari, interfaol
metodlarning o‘quvchilarda mustaqil fikrlash, muammoni hal etish va tangidiy yondashuvni
shakllantirishdagi o‘rni ilmiy asosda izohlangan.

Kalit so‘zlar: innovatsion yondashuv, kreativlik, ijodiy tafakkur, interfaol metodlar, pedagogik
texnologiyalar, tanqidiy fikrlash, o‘z-0°zini baholash.
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AHHOTAUUSA. AHAIM3HPYETCS COBPEMEHHOE 3HAYEHHE HHHOBAIIMOHHOTO IOJXO0Ja B CHUCTEME
00pa3oBaHus, €ro poiib B 00pa30BaTeIbHOM MPOIIECCE U B MOBHIIIEHUH ITeJarornieckoi 3 (heKTHBHOCTH.
PaccmarpuBaroTcsi TeopeTHYeCKHE M TIPAKTHYECKHE AacHeKThl HWHHOBALMOHHOTO 00pa3oBaTEIbHOTO
mporecca Ha OCHOBE KOHICTIMH TBOPYECKOTO MBIIUICHUS M KPEaTHBHOCTH B KOHTEKCTE Pa3sBHTHUS
yenoBeka. Ha HaydHOH OCHOBE OOBSACHSIOTCS NPEUMYIIECTBA HHHOBAIMOHHOTO OOYYEHHs, pPOJIb
MHTEPAKTHBHBIX METO/IOB B (JOPMHPOBAHUH CaMOCTOSITEILHOTO MBIIUICHHUS, HABBIKOB PELICHHS TPo0iIeM
Y KPUTUYECKOTO MBIIIICHUS y CTY/ICHTOB.

KiioueBble cj10Ba: WMHHOBallMOHHBIM MOJXOJ, KPEaTHBHOCTb, TBOPYECKOE MBIILICHHE,
MHTEPAKTHBHBIE METO/IBI, I1EIarOTHYECKUE TEXHOJIIOTHH, KPUTHYECKOE MBIIIUICHHE, CAMOOIICHKA.

INNOVATIVE APPROACH AS A MODERN METHOD OF LEARNING
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