YYEHbIW

XX| BEKA

ISSN 2410-3586



.\.
N
/

i
/

- - %“";‘: ~ J, P .;5‘
z k. )
ol e 5
:I“*:l\ . >y ( ‘\') }_'% o
‘ ) >“
- >
r s

YYUEHBIU XXI BEKA

MeHCAYHAPOOHbIU HAYYHBIU HCYPHA

Ne 2 (83), pespans 2022 2.

PedakyuoHHas Koa1e2us

A.B Bypkos, 0-p. 3koH. Hayk, doyenm (Poccusi), 2aasHulili pedakmop.

E.A. Myp3uHa, kaud. skoH. HayK, doyenm (Poccusi), mexHuuyeckutl pedakmop
B.B. Hocos, d-p. 3koH. Hayk, npogeccop (Poccus),

0.H. Kondpamuwesa, 0-p. Pua. Hayk, doyeum (Poccusi),

T.C. Boponaesa, kaHO. ncuxo.. Hayk, doyeHm (YkpauHa),

K.B. /ladwH, kaHO. opud. Hayk, doyeHm (Poccus),

Y./I. Kadwipos, kaHd. ncuxos. Hayk, doyeHm (Y36ekucmaH),

H.B. lllep6akosa, kaHd. akoH. Hayk, doyeHm (Poccus),

Yupedumeny: Pedakmopul:
Scope Academic House LTD E. A. Myp3uHa (Poccusi)
Bred Foreston (BeaukobpumaHust)
Hszdamenw:
Scope Academic House LTD Jluzatin 06a0xcku: Cmydus PROekT

Koopdunamop e Poccuu 000 «Kosanokeuym»
Pacnpocmpansiemcs 6ecnaamHo.

Adpec pedakyuu:

Office 1 Velocity tower

10 st. Mary’s gate IlonHoe unu wacmu4Hoe socnpousgedeHue
Sheffield, S Yorkshire, United Kingdom, S1 4LR Mamepua.os, co0epicawjuxcst 8 HACMosujem

uszdaHuu, donyckaemcsi mo/abko ¢
NUCbMeHH020 paspeuwleHus: pedakyuu.
MHeHue pedakyuu moxcem He cognadams ¢
MHEHUEeM agmopoa.

Cmambvu ny6auKyromcs 8 agmopckotl
pedakyuu.

uch21vek@gmail.com
Cemesoe pachpocmpaHeHue Ha http: // www.uch21vek.com

© Scope Academic House LTD



COAEPXAHUE HOMEPA

MeduyuHa, ecmecmgeHHble U mexHUYeckKue HayKu
[TAPABOJIAJIAIITAH TEHT'JIAMAJIAP CUCTEMACHU ACOCUJA NYKHU
OKMMHHU YPTAHMUIII

C. Xodxcues, /1.b. Coxubos, A.H. Taroes, 3.3. Paxumosa

MUHANDISLIK GRAFIKASI FANI VA UNING VAZIFALARI PROYEKSIYALASH

USULLARI
Q.X. Hasanov

T'ymaHumapHsle u obujecmeeHHble HAYKU

KIRGIZISTAN’DAKI KARACAY SURGUN TANIKLARI ILE MULAKAT
SONUCLARI

Z. Adobaseva

TARJIMA KOMPETENTSIYASINING TARKIBI VA MAZMUNI

M.G. Jabbarova

TWUJ1 XOAUCAJIAPUTA 3KOJIOTUK EHAALIYB

H.A. Kyadawes

V3BEK-UHI /I3 TUBBU TEPMUHJIAPU JIMHTBOMA/IAHUM BUPJIUK
CUDATHUIA («kXOMUJIAZIOPJINK» CEMAJIU BUPJINMKJIAP MUCOJIN/IA)
®.X. Kocumoea

MUSIQANING AQLIY RIVOJLANISHGA TA’SIRI: O‘TMISH VA BUGUN

M. Mamatov

MAXOBATJ/I PAHITACBUP ACAPJIAPUHUHT MABHABUMAXAMUATH
K.B. Xoxcamypamos

MOCTMOJIEPHUYHOCTb POMAHA A. BUTOBA «[IYIIIKUHCKUH 10M»
MK. HypuduHosa

MYXAMMA/I FOCY®HUHT AHTUTE3AZIAH ®OUJIAJIAHULIN

/. loduesa

DUNYO BO'YICHA RUS TILIDA SO'ZLASHISHNING AHAMIYATI

H.A. Botirova, S.N. Sattorova

QASHQADARYO VILOYATI AHOLISI MIGRATSION HARAKATINING
HUDUDIY JIHATLARI

D. Murodova, Z. Nortojiyeva

LINGUO-CULTUROLOGICAL POTENTIAL OF THE "BIRCH" CONSTANT
RUSSIAN COURSE FOR VIETNAMESE STUDENTS

S. Sattorova, N.M. Musurmonova

TIL BIRLIKLARINI RIVOJLANISHIDA LINGVOKULTUROLOGIYA FANINING
O‘RNI

0.Z. Chuliyeva

BAHKJIAP ®AOJUATHUHU COJIMK BOCUTACUZIA TAPTUBTA
COJIMII:MOJIMABUN ®AOJTUATTA COJTUK,

3.A. A6dysanaes

CHET TIL O’QITISH METODIKASIDA ZAMONAVIY PEDAGOGIK
TEXNOLOGIYALAR

S.A. Elmuradova, F.G’.Tolibova

HHpopmayus 0151 aemopos

11

20

22

25

28

31

34

38

41

43

47

50

54

58

61



Yuenbiii XXI Beka ¢ 2022 « N2 2 (83)

Meduuur-la, ecmecCmeeHHble U mexHuvYeckue HayKu

MAPABOJIAJIALITAH TEHTJIAMAJIAP CUCTEMACH ACOCUJIA UYKU OKUMHHU
VYPrAHUII

C. Xomxuen?, /I.b. Coxub6oB2
A.H. Taroes3, 3.3. PaxumoBa*

doi: 10.15350/24103586.2022.2.1
Annotatsiya

KyByp/iapfia MCCUKJMK JTKa3yBYaHJUK XyCyCUATHra 3ra 6yJraH EHmUIIKOK
rasjapHd TapKaJULIMHU COHJM YpraHull MaTaMaTUK MOJENH KeJTHPUJITaH.
Kyngananr kecuMu OyilaHMa Y3yHJWTHJAH OUP Heya MapTa KUYMK OyJraH
KyBypJapza Jespau OYTyH coxa ENUIIKOK OyJaraHfa xaM OKHUM XapaKaTu
KOHYHJIADUHU eTapJiM JapaxkaZa o4ub OepaguraH “Top KaHaa  SKUHJIALIWII
MaTeMaTHK MOJeJM Tax/Iulap 6UlaH KeJTHPUITraH. Flccu cMMMETpPUK KyBypJapza
OKMM TapKaJULIMHM JpraHUIl y4yyH OOLIJIAHFUY XaMJa YerapaBuil IiapTiap
KeJTUPWITAH Ba TeHIVIAMaJap CUCTEMAacUHHU COHJIM eYHll KyJalJurd y4yH YHHU
yr4oBcu3 xoJra xamJa COXaHM KBajpaT coxara KeJTHPHUII Y4yH KOOpAMHAT
aJIMaIITUPHUILIAP GaKapUJITaH.

Tenrnamasap cucTeMacMHU ENUK KWJIMII yYyH KyBYp KeCHMHJA MacCaHU
CaKJIaHULI HHTErpajJ MyHocabaTH OJIMHTaH Ba YHAAH 60CUMHHU TONMUG CYHT GYiaHMa
Te3JIMKHU Tonull ycyaugaH ¢oipananuarad. KeHrailu6é 6opyBuM Ba COIJIO
IIAKJIUAATY KyBypJapJia OKUM TapKaJULIM xap XuJ PellHosbjAC coHsapuja COHJIU
YpraHuu HaTHXKaJapy KeJTHPUJITaH.

Kaaum cysaap: WYKW OKUM, ra3 OKUMU, KaHaJl, MapaboJIUK, MOJEs], XaBO, 60CUM
rpafiueHTH.

AmManja énuImKOK OKUMJIAapHHW COHJIM MOJE/UIALITUPUILJA OKUM GHpOP
HyHanumaa yctuBop (6yi1aHMa Te3JIMK KYH/JaIaHT Te3JIMKAaH 6Up Heya 60p KaTTa
u > v) 6yaraH xoJulapa mnapaboJiasamraH éKd KUCcMaH mhapabosajsamraH HaBbe
CTOKC TeHrJlaMasap CUCTeMacH nuuiatuwiagu [1; 2] .

Yw6y TeHrsamMasap cucremacd Ttyaa HaBee - Crokc [3] TeHrsamasap
cucTeMacy/iaH 6up KaTop dapassiap HaTHXKACH/AA OJTMHAU.

AnbaTTta 6yHai Mosesiapaa Ty1a HaBbe — CTOKC TeHIiaMaJiap CUCTeMacHAaH
»)KapaéHJIapHU YpraHuujarujiek yMyMUnauk 6yamMacaza, alpum xoJiapja 6up Katop
MYXUM MacaJlaJlapHU eYyMll/la caMapasid Ba eTapJjM Japa)caZa YpraHuil UMKOHUHU
6epaau. Xam/ia 6y TeHrJiamMajap CUCTeMacH/ia )kapaéHaapHu ypranum XM faH KaTTa
XaKM/Iar¥ XOTUpa Tanab KUJIMHManu.

Acocuii dapazsapaaH GUPHU OKUM HYHAJIMIIHJA MOJIMKYJIAP YTKa3yBYaHJIHK
3pdeKTH eTap/Iu AapaKaaa KUUKK Je6 Kapaiaau.

lynpaih MofennapfaH 6Upu “Top KaHaa” sSKUHJIAWIMII MoJenujup. bynnai
MoJes “KaTiaM” MacasacuziaH GapKau Aespiu pakaT MUKW OKUMJIapHU udogananiga
KyJIJIaHUJIa[U.

By Mofie THUHT ¥3 HOMU/IaH KYPUHUG TYpUGIUKY KaHAJT TeOMeTPUK XapaKTepH
acocHsa OKMM XapakaTH TaxXJIMad Kypuiaau. Top kaHas feraH/jia MmyHJal KaHasiap

1Xodxwcues Cagap - KaHauAaT OU3MKO-MaTeMaTHYeCKUX HAyK, AOLEHT Kadepsl
MaTeMaTU4YeCKOro aHau3a, ByxapcKuii rocyZiapCcTBeHHbIM YHUBEPCUTET, Y36eKUCTaH.

2Coxu6o8 Jlunwod bBexkHazaposuu - upenojaBaTesb, byxapcKuil megaroruyecKui
HWHCTHUTYT, Y36€KHUCTaH.

3Tazaes Anuwep Hap3ukysnoeuy - MarucTpaHT, bByxapckuil rocyjapcTBeHHBIN
YHUBEPCUTET, Y36eKHCTaH.

4Paxumosa 3usona 3aekudduHo8HA - MArUCTPaHT, Byxapckuil rocypapcTBeHHBIN

YHUBEPCUTET, Y36eKHCTaH.
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TYIWYHUJAIUKHA, OKUM HYHAJUMIIUAATH KaHa Y3YHJUTH KYHAAJIAHT KECUMHUJIaH GUp
Heya MapTa KaTa KaHa/ulap TyWyHuIagu, ibHU f/L <K 1 ( f - KaHa/1 KUPUII KUCMU
6asaHA/Iury, L - KyByp 6yiJlaHMa y3yHJIUTH.)

ByHJaH Talkapu KyByp AeBOPM OKHMM HYHa/JMUIIM O6YiMYa OFMII MaXaJJaui
TaHTEHCH XaM Jiesdpid kKuuuk (tga =0 (€)) me6 dapas KUIMHAJH, XaMJa OKUM
OOILIJIAHFUY MapaMeTpJIapy acoCUa XUCobJIaHraH PeHHO/IB/IC COHU eTapJu Japxkaaa
oupjaH Kata ( Re > 1) ne6 kapaJyiaau.

Ym6éy ddapasnap acocuja OJIMHIAH TeHIJlaMajap CHUCTeMacu KypUHUII
KUXATJaH “KaTyiaM’ TeHIJlaMasap CUCTeMacu OWJaH Oup XWI. AMMO KypHUHHUII
KUXATAaH 6Up XuJ 6yJica XaM yJaap NpuHuunuai gapkJiapra ara [2+5].

KyByp OYTYH KyHAAJaHT KECUMHUHU KU AeSIPJIU Ky KUCMUHU EMUIIKOK COXaCH
srajularaH/ja, “KatJyaMm’ MOJeJ TeHIJIaMajlapd OpPKa/d OKUMHH yPraHull UMKOHHU
Jesdpau UYK Oynagd. AKCMHYA “TOp KaHa/' MOJesd acocuza OyHAal OKUMJIApHU
ypraHuin MyMKHUH [4, 5, 6].

OKMM UMKKHM VJ4YOBJAM Ba $CCH KyBypra TapKajasAnTd Jeb6 KapalMmus.
Kentupunran ¢apasiap acocuza €nUUIKOK ra3 OKMMHUHM KyBypJa TapKaJMLIWHU
yby XyCcyCui X0CHUIald HOYU3UKJ/IM UKKUHYM TapTUO/I1 JuddepeHLuan TeHT1aMasp
TeHIJIaMaJlap CUCTeMAacCH OpKaJiu udosanabd YpraHuil MyMKHH.

Y3/1yKCU3/IMK TeHTI1aMacu

d d
dpu dpv _ )
0x dy
Xapakar TeHrJlamMacH
6u+ ou dp+a( au) 2
PYox p”ay_ dx dy “ay '
JHeprus TeHIJlaMacu
Oh  Oh_ dp 0 (u ah) (au)z 3)
P TPy = Yax Tay\pray) TH\5y)
XoJs1aT TeHrJaMacu
P RT
== 4
P @

By TeHrsnamanapja x, y - 6yislaHMa (OKMM HyHa/nuIIM) Ba KYHJaJaHT (THK)
KecuM OViiM4ya KoopJuHAaTajgap, U,V — Uy HyHaauuiap 6yhduya Te3JIUKJIAp, p —
3UYJIHK, P — 60CUM, h — dHTaJINHUS, C, — y3rapmac 60cuMard UCCUKJIUK CUFumMu, T —
TeMneparypa, R — yHuBepcas ra3 y3rapMmacd, M — MoJIeKyJisIp OFUPJIMK, [ Ba A -
ENMUKOK/IUK K03QPUIMEHTH Ba UCCUK/IUK JTKasyBYaHIUK, Pr = uC,/A - llpanata
COHM.

KyByp siccu Ba yHJjard XaBo OKMUMH GyiaHMa koopauHaTa (0x) YKu 6yiinua
CUMMeTPHUK Aeb dpapa3 KunnHau. llly cababsin ypraHuiaéTraH coxa KOpPUJaH KyByp
JIeBOpU Ba NaCTAaH CHMMeTpUs VKU GUJIaH derapajlaHraH coxXaja Kapaaagu (y =
0). x = 0 KecuM KyByp Kupuil Ba x = L (L - KyByp Y3yHJIUTH) YUKUII KUCMHU Ba Y =
f(x) KyByp LIaKJIH.

Tenrsamanap cucremacu (1 + 4) yw6y yerapaBuil WwapT/iapja eduaaun: KyByp
CUMMeTpHUS YKU/a YOy CHUMMeTpHs LIapTH KyHUIAU

du oh 0
dy dy (5)

KyByp ZeBopHa ENUILIKOK/JANK Ba CU3U6 YUKMacauK u = 0; v = 0 wapTyiapu
Ba h,, — 3HTa/INUs KU UCCUKJUK OKUMU Z—Z = q,, Gepungu (W — KyByp JI€BOpUHU

ounanupyBun uHzAekc). KyByp kupum xucMuga (x =0) OKMM Tra3oJUHAMHUK
y3rapyB4uJap KHAMaTH OEPUIIIN:
X = 0: P = PO, u = uoy h = ho_ (ho = CpTo). (6)

Teursamanap cucremacud (1 +4), (5) Ba (6) derapaBuii Ba 6OULTaHFUY
mapTJap 61aaH €Nk 3Mac, SbHU TeHIJIaMaJlap HOMa'bJyMJiap COHU/IAH KaM, YyHKHU
dp/dx 6ocuM rpajJueHTH YIyH TeHIrJ1aMa HyK. By HoMabiyM yuyH xap 6Up KecuMAa
capd (Macca) y3rapMacauK MapTH KyJJIaHUJIAAU:
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fx)
f pudy = Q = const. (7)
0

BocyvM rpafiueHTHHU XMCO6Jall YYyYH MabjayM ycyJuiapiaH [4,5] ¢apkiau Ba
TeXaMJIM METOJ TakJAu KUIUHAM [6]. Tenrsamanap cucremacudu (1 + 4) HY COHJIH
€4MIl Ba Maca/laHW MOJieJl Macajlara auJlaHTUPHII y4yH KOOpJUHATajap Ba GpU3UK
napaMmeTpJiap YJI40BCU3 X0JIra XaM/1a COXa OUPJIMK coxara KeJTUPUJIH.

Y1uoBu Ba Y190BCH3 MapaMeTpJIap Opacuary GOFIMKIMK yIIGy KYpUHMIILA

OJIUH/IH:
4 Yy . u v _p T T
fo fo Ug Ug Po us/(R/M)
(8)
p=rP . g-_F Rl oo mmy; L=t
Pold Pofotto ug P P fo
ByHza f, — KyByp KUpHUII KUCMU OGaJIaH/JIUTH.
Xocu 6y/ran coxa ymby KoopJHHaTa aMallTHPULL GHIaH
=5 = ©

f&®°

KBaJIpaT coxara yTkaswiau. f(X) — KyByp y/4oBcu3 dopmacu. KyHukma yayH
(&; n) ysrapyBunsapuu (x; y) yarapyBuu cudaTha KapaiiMu3 Ba QU3UK napameTpJiap
yCcTUJard 4umsuk4yanu Tamiab (1 +4) TeHrjaMajsap CUCTEMacUHM KyHujard
KYpPUHHUILTA KeJITUPaMU3,

Y3/1yKCcHU3J/IMK TeHIJIaMacu

Lopu 4 0oV _ (10)
L 0x dy
Xapakar TeHrJiaMmacu
u6u+ Lou dP+ 1 6( au) (11D
Prox " PY dy  Ldx f2(x)dy ”ay '
EHeprusa TeHrsiamacu
6h+ Loh dP+ 1 6(p6h>+ m <6u>2 (12)
Phlax TPV dy Y ldx f2(x)oy \B.oy/  f2(x)\ay/
Xo0J1aT TeHrJilaMmacu
P =pT 13

By tenrsniamanapga v* = (v —uyfy)/f(x) x Bay siHru y3rapyBunsiapiaa
0<x<1 0<y<1 6yu6, (7) TEeHIIHK KyHUAar¥ KYPUHUILTA KeJaTH.
1

f(x) f pudy = Q = const. (14)
0

Vnuoscuz (10 + 14) TeHrsamanap CHUCTeMacH KyHuzaru GOLLIAHFMY Ba
yerapaBui WapT/iapAa e4uu:
x=0; 0<sy<1, u=1 v=0, h=C(,T, p=py, p=1

y=L0<x<L; u=0; v=0, h=C(,T,, (15)
—0; 0<x<p 22 _y
y=u =Y ey Tay

KeatupuiraH TeHI/aMajlap CUCTEMAacUHM COHJIM edMIl y4yyH [6] wumja
KeJITUPWITaH caMapasid MeTo/J| Ky/UTaHUJIAY. Y116y MeTo/ acocr/ia yHUBepcaJ AacTyp
TY3WJIAY, SIbHU OOLLJIAHFUY KUMMaTJIapHU 6epyll Ba KyByp GopMacH Ba YI40BJIaPUHH
Gepull, yerapaByi MWAPTAAPHHU Y3rapTUPUIL yYyH XHCo6.JIall AacTypura Y3rapTUpHII
KUPUTHUIL Tajab KUIMHMaUau. JlacTyp acocu/ia KoopAuHaTa YKJIapu 6yinda Xap XU
XMcoGJIall HyKTanap COHUAA, Typsu PeliHosbc connapuza f (x) = x + 1 KeHraroBuaH
KyBypaa Ba f(x) = 2x? —2x + 1 dopMasu COmIo yuyyH XUcobJalwiap YTKa3UIIHU.
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Kentupuiras TeHrsiamasnap cucreMacy Ba Tysa HaBbe - CTOKC TeHryiaMasapu 6uiaH
OJIMHTaH HaTWXaJap TaKKOCAaHJW. Xap XuJ xucobJall HyKTajlapuJa OJIMHTaH
HaTWXaJjap HWYyHU KypcaTAuky 21x21 Typaa oauHrad Ba 31x31, 31x41 xucobJain
HYKTaJIapy/ia OJIMHTaH HaTwkanap ¢apku 3-5% nad ommagu. PeliHonbac coHu 34 <
Re < 729 y3rapTHpub OJIMHTaH HaTHXKaJap LIYHU KypcaTAUKUA KUYUK Re coHapua
OJIMHTAH COXa JlesipJid EMUIIKOK Ba Oy HaTHMXKasap [7] 6KU/IaH MOC KeJlaiu.

CoHJIM ypraHUIIapAaH MabayM OYaAUKH, PefdHo/b/C cCOHU KaTTa Ba L/f; >
10 6yaraH xoJstapja mnapaboJsajialliraH TeHIJIaMasiap CUCTEMAcH OPKAJIU KEeCUMU
KHUYHMK KyBypJlap/a Xx1uco6Jiall HLJIapUHU 6aXkapUlll eTapJiy.
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INVESTIGATION OF INTERNAL FLOWS USING PARABOLIZED SYSTEMS OF
EQUATIONS

S. Khodjiev, D.B. Sohibov, A.N. Tagaev, Z.Z. Rakhimova

Abstract. In this paper, a mathematical model describing the internal flows of a heat-
conducting viscous gas flow is presented and some aspects of the numerical solution of
parabolized Novier-Stokes equations for internal flows are considered. As an example,
the air flow in flat narrow expanding and wedge-shaped nozzles is considered, the
dimensions of which in the main direction of the flow are much larger than its
dimensions in sections perpendicular to this direction. To describe such flows, the
“narrow channel approximation” model is used. To close the system of equations, the
conservation of the flow rate in each section of the channel was used and from this ratio
the pressure gradient was found. A number of numerical results of studying the air flow
in an expanding channel and into a Laval nozzle at different values of the Reynolds
number are presented.

Key words: Internal flows, gas flow, channel, parabolic, model, air, pressure gradient.

© S. Khodjiev, D.B. Sohibov, A.N. Tagaev, Z.Z. Rakhimova, 2022.




