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Xalqgaro miqyosidagi ilmiy-texnik anjuman materiallarida zamonaviy kompyuter
ilmlari va muhandislik texnologiyalari sohasidagi innovatsion tadqiqotlar aks etgan.

Globallashuv sharoitida davlatimizni yanada barqaror va jadal sur’atlar bilan
rivojlantirish bo‘yicha amalga oshirilayotgan islohotlar samarasini yaxshilash sohasidagi
ilmiy-tadqiqot ishlariga alohida e’tibor qaratilgan. Zero iqtisodiyotning, ijtimoiy
sohalarni gamrab olgan modernizatsiya jarayonlari, hayotning barcha sohalarini
liberallashtirishni talab qilmoqda.

Ushbu ilmiy ma’ruza tezislari to‘plamida mamlakatimiz va xorijlik turli
yo‘nalishlarda faoliyat olib borayotgan mutaxassislar, olimlar, professor-o‘qituvchilar,
ilmiy tadqiqot institutlari va markazlarining ilmiy xodimlari, tadqiqotchilari, magistr va
talabalarning ilmiy-tadqiqot ishlari natijalari mujassamlashgan.
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Mazkur to‘plamga kiritilgan ma’ruza tezislarining mazmuni, undagi statistik
ma’lumotlar va me’yoriy hujjatlarning to‘g‘riligi hamda tanqidiy fikr-mulohazalar,
keltirilgan takliflarga mualliflarning o‘zlari mas’uldirlar.



3. Brunton S. L., Kutz J. N. Data-Driven Science and Engineering: Machine
Learning, Dynamical Systems, and Control. — Cambridge University Press, 2019.

4. Lasota A., Mackey M. C. Chaos, Fractals, and Noise: Stochastic Aspects of
Dynamics. — Springer, 1994.
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AHHoTamusi: Ymly Te3ucna sSpuM TEKUCIMKAArd Kamiam €EKd IUIMTa
JUHAMMKAcH MacajajapH, KOBYIIOK-3JJaCTMK Xoccara dra OyiraH KaTjaamid
KOHCTpYKLMSIap/ia TYJKHUH TapKaJull >KapacHiapyd TaAKWUK STWITaH. Xapakar
muddepeHran TEHrJIaMajiapu KeITUPWINO, TapMOHMK TeOpaHMILIap Ba XOC
UHTETpaJl yCyJulapyu €pAaMu/a eunil yCIyOusiTH 0a€H KUIMHTaH.

Kanur cy3aap: KOByIIOK-3JIACTUKIIMK, KATJIaM, TUIUTA, TYJIKAH TAPKAJIUIIIH,
rapMOHHK TeOpaHuIl, XaHKeI UHTErpaj alTMaIlITUPHUIIY, YaCTOTa, JUCTIEPCHSI.

Spum TeKUCIMKIAru KaTjaM €KH IUIMTa JUHAMUKACU Macalajlapy TEXHUKA1a
KeHr Kyutanuiaau [2, 5]. Illynunr yuyn OyHaail mMacanamapHM YpraHuii Kynaa
noJ13ap6 O6yiran Macananap coxacuHu udonanaiinu [2]. Katnamiam acoc 3Hr aBBaio,
KaTjgamJard Karjgamiid KOHCTPYKLMsUIapUHM O€BOCHTa KYyJulall CUCTEMAacHHU
Tamkuin stamu [2, 6]. KOkopuaa kenTupuiaraniapjaH KeauO YMKATuKH, WY
KOIUTaMaJlapd KOHCTPYKLUHUSCUHUHI Typid XU JUHAMUK OMKpPJIMK Ba JUHAMHK
TabCUP XOJATJAPUHU aKC STTUPAJUraH (U3MK MOJEIb aMalMil axaMusTra ara
oynanu [2].

bup Hewa Hny maBomuza MarucTpanm Wya KOHCTPYKLMSJIApUAA JWHAMMK
JUMArHOCTHKAa yCyiiapu €pAaMuja OJUHTaH Kyriad Taxpuba MabIyMOTJIapura
TassHUO, UIIYM THIOTE3aHU MIAKUIAHTUPUII MyMKUH: MOC (U3HK Mojaens 0ynuo,
He(Thra3garu KBUBAJICHT KaTJIaM XW3MaT KWJIUIIM MyMKHH, YMYMHUHA TUHAMHK
OMKpPJIMK Ba KOHCTPYKLHS MIIMHUHL TYpJIM XOJATJIApUHU aKC 3TTUpa onanu [2].

Arap KaTJIaMHUHI 3pKHH CUPTH M(1)= Me™ OypaslyBUM TapMOHHUK Y3rapyBuu
MOMEHT OWJIaH CWDKHUTYBYM KyWIAHUIUIAPHUHT YHU3UKIW TaKCUMOTH Oyitnua
JOMPAaBUA TEKUCIMKAA IOKJIAHTaHAA, TETHUILIM XapakaT TEHIJIAMAacH, XaHKEIN
UHTETpaJl aJIMAlITHPUIIK KYJUIAaHWIUO 3pKUH CHPT Xamja KaTiaMm Ba sipuM ¢aza

Yerapacuary 4erapasyii mapTiap 6aKapuIraHIaH CyHT, TAHT€HIIA Ky duIap s
KyWnaara Kypunuiiaa onusau [ 1, 3]:
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Wuterpan octumard GyHKUOUSATIAp XaKUKUM Y3rapyBUMHUHT KOMILIEKC
byskustapu 6ynau0, MHTErpaiall coXacuja y3WIMINTa 3ra 3Mac Ba XOCMac
uHTerpaiap skuuiamyBuuaup [1, 9]. Ymap xucobnam mamumuaizapu (OXM)
épraMuIa COHJIM yCyJijga XHCOOJMaHWIM MyMKWH [3]. AHanoruk ycynna,
IOKOpUIAruAeK, KaTiamiau  sgpuM  ¢aszagaru  Macca TeOpaHMIIM — Y4YyH
MyHOca0aTiapHH, AaMIUIUTYJa-4acToTa XapaKTEpUCTUKATAPUHU €KUM MEXaHUK
uMIeAaHc (QyHKUMATIAPUHU KEATUPUO YMKApUI, €KUM HMMITYJIbCIM FOKJIAHUILIATU
JTWHAMUK PEAKIUSHU €UUIll MyMKUH [3, 4].

NmkanaHum TabCUpUCU3 sipuM (pa3a OMJIaH KOHTAKTAa OYiraH IJIUTaHUHT
CHWJDKHUII Ba POTALIMOH MHEPLMsUIAp TabCUPUHU XUCOOra OJIraH XOJJIard Xapakar
mudepeHIan TeHraMacu Kyiuaara Kypusumira asra [2, 8]:
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BEpPTHUKAIl PECAKIUACH, €2 KYHIQJIAHT XaMmMJa CHUPTKA Ky4JIaHWII

TYJIKUHIAPUHUHT KOMIUIEKC TE3IUKIIapH, D' IIMTaHUHT KOMILIEKC OUKUPIIUTU
[2, 10].

["apMoHUK TeOpaHUII y4yH Ba XaXM XamJa IIakJ y3rapuiiapuaa Oup xuil
peoJioruk napamerpiap dapas KWIMHTaH1a TEHTJIaManap Kyiuaaruda oepunaim [1,

3]:
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6y epna; W=[0.87+L124]/ (1+4)°,6 IUINTa MATEPUATMHUHT CYHHMIII
napamerpu, # — Ilyaccon koadpduumentu, E, G — mnnura yuyyH KOMIUIEKC
AJIACTUKIIMK MOJYJIJIAPUHUHT XaKUKUM Kucmiiapy, h — nura Kanuaauru [1].

Acocwuil iuHaMuK Macaina 0ynu6 ¢ paanyciy TOMpaBUid TEKUCIUK/IA IUTUTAHU

rapMOHHK Y3rapyBdi HOPMasl FOKJIALI XHcoOnaHay, Macanas, ¢ kydm GumaH
TEHI TaKCUMJIAHTaH HOpMaJl IOKJIamMa Yy4dyH [2, 5]. XaHken HHTErpai
AJIMAalITUPULIMHYA KYJUlallla Ba KOHTAKT IIAPTUHM KAaHOATIAHTUPUILIA (SbHU
IUIMTAHUHT BEPTUKAJ ATWIMIIU pUM (a3a CUPTHUHHUHI BEPTUKAJ STUIUIIM OWiIaH
Oup xwi1 OYJIMIIM Kepak), IVIMTAaHUHT AUHAMUK STUIUIIMHU KyWHJaru KypuHUIa

OJIaMU3 [1, 9]
e J, (f’ aj]0 (é r)
6(1- ,u).[ h

Ga (+i8)F (S, B)
oynna [1]:

w(r,t) =

ds (3)

202



_ A2 1—u 1 (1 ) ﬂ4 6(1_ﬂ)ﬂ2_ _ ﬁ
Fle.py=¢ ﬂ( 2 1+i5j§ 2w (1+i8)° 146 od 'U)GFI@’ﬁ)

E<§4%=:a+¢5»{(2éz—el ik j—452J§2—82 ik sz—ef ik }

1+i0, : 1+i0, 140,

1 1

(2), (3), (4) Tenrmamanapjaa < ¥n4amMcu3 TYJIKUH COHMHH, p=whlc,
Yndamcu3 yactotanu ounaupanu [1].
E(-u) c
g =c/c=+G/G L 2 , & =—2%
L ‘an+Mxva%) Ty
) o E.G
i — sgpuM (paza MaTepUATTMHUHT CYHMII TTapaMeTpH, — spuM (aza

MaTepHalld y4yH 3JaCTUKIMK MOJYJUIapu Xakukuil kucmuapu [1, 3]. Ilnutanusr
ATYBYM MOMEHTH M Kyiuaaru TeHriama Oyiinya aHukianamu [2, 8]:
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Ba HETU3 PEAKLMSICH YUYH [2, 5]:
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[TmuTaHuHT X0JIaT BEKTOPH YIYH MyHOCa0aTIapary XocMac HHTErpaJIapHA

COHJIM MHTEeTpaJIIam épaamMuaa xucooam MyMKkuH |3, 9].
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1-pacm — KoBymok-3jacTuk sipum ¢aszagarv NJIMTAHUHT JHHAMHUK
ITWIINILIAPH (TYJIKHH Y3YHJUTH Ba (a3a Te31uru xucoom OMIaH.

1,a,b-pacmmap xap xun yacrorack A ja rmrta srunmiLIapy, GUp BAKTHUHT
¥y3uma TYJIKUH y3yHJIUrd A Ba ¢asza Te3uru ¢ XxucoOu OusiaH Oupra KeaTHPUITraH
[3]. ®a3a Te3nuKIapy INIUTAJard STHIIAITHHAII TYJIKAHIAPHHUHT JUCTICPCHUOH 3T PH

YU3UFUHA aHWUK Ky3atuO Oopamud, aMMo B=30 yacrorana daza Te3nuru

KMUMATIIApUHUHT aCOCHM AWCTIEPCHOH STPU UYM3HWKIAH FOKOPUPOK MIAKIIJIAPHUHT

JUCTIEPCUOH 3TPHU YM3UFH KuWMatiapura yTumm 103 Oepamu [3, 4]. SApum daza
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peakuuscn ¢, SryBUM MOMEHTJIap M Ba KYHAQJIAHT Kydiap Q y3rapuuuiapu
keanun B =020 gpiivarn y4yH 2-a Ba 2-0 pacmnapaa tasvirlangan [3]. Jlunamuk

STUIMIUIAPUHUHT — XAKUKAN KUCMH WR, MaBXyM KHCMH Wi | aBcomoT KuitmMaTH

Wl Ba ¢aza Oypuaru % wumr wacrorara OOFNIMK XOJJ1a Y3rapuiiy 2-pacMia

kentupwirad [3]. Xucobmanran rpadukiap KyHuaara XxapakTepin napamMeTpiaapra
MOC KeJIaJlu:
G, /G=0,02;a/h=1¢ =6,518;¢&, =3,12; £ =0,30; 1, = 0,35;0 = 0,10 1, 3]

-0,51

0,1
wGa

0,2

0.5% ~

2-pacm — KoBymok-diacTuk spuM ¢aszagarn INIMTAHUHT TYJIKUH
Y3YHJIUTH Ba a3a Te3JIMru KHUMaT/aapu 0yJIrad IMHAMUK 3T WINLILIAPH.

MyamMoHuHT OaTadcuil TaxJIWIM Ba TaBCcU(PHU UIMUN agaOuértnapaa KeHr
éputwirad [2, 3, 6]. Un3UKIM KOBYIIOK-3JIACTUKIMKHUHT JUHAMUK MacalalapuHu
euMIlira KeATUpUiraH EHjalryBiap, OM3HUHT (UKpUMU3YA, TEXHUK TAaTOMKIIapna
JMHAMUK KOBYIIOK-3IaCTUKIMKHUA PUBOXKIAHTUPUO OOpHILI MyMKHH OYJIraH HyJHU
udonanavigu [1, 3]. JluHaMUK KOBYIIOK-3JACTUKIMKHUHT aMaJIui KYJJTAHUJIWIIN
HYKTauW Ha3apuJaH 3HT MakOyJl MIaKJI — 3JIaCTUKIMKHUHT KOMIUIEKC MOIYJUIapu
FOSICH épaamuaa MaTepuasIapHUHT KOBYIIOK-3JIACTUK TabCUPUHU
anukmamrupumaap [1, 3]. ByHmail aHukiam COHJIM ycyiulap Ba XucoOJalll
TEXHUKACUHHM PHUBOXKIAHTHUPUII Xamaa yJapjaaH (oiaJaHUIIHUHT 3aMOHABHA
WyHamummra MoC Kelaau Ba IIy OwiaH Oupra, KEHr dYacToTa Ba Xapopar
JMana3oHuIa MaTepuaNIapHUHT JUHAMUK KOBYLIOK-3JIACTUK
XapaKTEPUCTUKAJIAPUHU aHUKJIAIl MMKOHUATHIA pean acocra ara [1, 3, 10].
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AnHotanusi: [loctpoena onTumanbHas HesBHas pPa3HOCTHas (opmylia B
npoctpanctBe CoboneBa. B ocTanbHBIX MyHKTax BBIYHCIEHA KBaJpaT HOPMBI
(GyHKIIMOHAJIa TOTPEITHOCTH ONTUMANIbHBIX SIBHBIX U HESIBHBIX PA3HOCTHBIX (hOpMYIT
B compsbkeHHOM mpocTtpaHcTBe CoboseBa. AHann3 pabOThl MOKa3bIBa€T, YTO
HEsIBHBIE (DOPMYJIBI JAFOT XOPOIIIYIO CXOAMMOCTD YE€M SIBHBIX.

OnTtumanbHass  KBagpatypHas ¢GopMylia, MPOCTPAHCTBO  THIKOEpTa,
dbyHKIIMOHAN morpenrHocTH, MeTo CoboseBa, PyHKIHS TUCKPETHOTO apryMEHTa,
TIOPSZIOK CXOJIUMOCTH.

Annotatsiya: An optimal implicit difference formula in Sobolev space is
constructed. In the remaining sections, the squared norm of the error functional of
optimal explicit and implicit difference formulas in the dual Sobolev space is
calculated. Analysis of the work shows that implicit formulas converge better than
explicit ones.

Optimal quadrature formula, Hilbert space, error functional, Sobolev method,
discrete argument function, order of convergence.
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