Academic Research in Educational Sciences ISSN: 2181-1385  Volume 5] Issue 10 | 2024

HOCTAIIMOHAP UCCUKJIMK Y3ATUIIHUHI UKKHA Y TUOBJIA
MACAJIAJIAPUHHM EYAII YUYYH JJU®PEPEHIIUAI-AHAPMAJIN YCYJI

Macbyaxon XukMaTH/LUIaeBu4 JIIMYPO/10B
Camapkanj gaBiaT apXUTeKTypa-Kypwinil yausepcutetH, 140147, Camapkann
ORCID ID: https://orcid.org/0009-0005-0667-8116
m.eshmurodov@samdaqu.edu.uz

AHHOTALNUA
Tyrpu Ba Teckapu KyBull (IIPOrOHKH) kapa€Haapu ajloxuaa WyHaluuuiapia aMmainra
OIIMPWIAAUTaH  YCYJUIADHUHT  YMYMUW  KaMUWIUKIApU  TypJd  HYHaIuIIapaa
HaTIDKAJapHUHT HOMYBOQUKIUTUIWD. XaKUKaTaH XaM, MabiyMm Oup WyHamumga
(koopauHaTa VKHAA) TEHIJIaMajJapHU allpoKCUMAalMsIaranaa wu3jgaHaéTraH KyIIHU
KaTJIaMJIApPHUHT KUHUMATIIApU OJJUHTY SKUHJIAIIMIILAAH €KW BaKT KaTJaMHIAH OJMHAIM.
[y myHocabaT OwiiaH, MpPeIUKOP-KOPPEKTOp yCynuaaH (Qoiigananrad xoJjija XaM BakT
KaJlaMl yYyH SKyHUH €4MM aHUK €4uM dMac, Oalku yHra KaHJauaup SKUHIAIIWIITYBYA
eunuM oiuHaau. bymapra deknu aiiupmany SKWHJIANTYBHUHT HOMYBO(DHKIUTHIa KYITHU
KaTjiamjapia W3JIaHa€TraH KUUMaTJIapHUHT TakKpuOui KuhMatiapujaaH ¢GoigamaHuiI
cababnu maio OynaguraH HOAaHUKIUKIIAP KYITHIaIn.
Kamur cy3nap: Annpoxkcumarus, Yeknu aupmanap ycyiu, VMCCHKIMK y3aTwiil,
Hocranuonap, Jluddepenunan-ainpmany ycy.

KnUpPHIl

Wznanaérran QyHKIUSHUHT KuiiMaTiapu OupuHuyd JlekapT KoopAHHATacH
yerapanapuja (OMpUHYM >KUHCIM 4YerapaBUil IIApTIapu) Ba UKKUHYHM KOOpJMHATA
yerapajgapuja OUPUHYM, WUKKUHYM Ba YUYMHYM JKUHCIHM IIAPTIAPHUHT UXTHEPUN
KoMOuMHanusicuaa Oepuirana UKKU YIIHOBIM MapaboIuK TeHTIaMajJapHU €YUITHUHT
COHJIM YCYNHMHU Takiud Kuimamu3. By ycyn anoxuna koopauHaTanap OViinya KyBHII
HATWOKAJIAPUHUHT M3YIIUTUTHHN TabMHUHJIANWIW. bu3 mapaboivk TeHriamMaHu Kypuo
YUKHUII OWJIaH YEKJIAaHAMU3.

METOH0JIOT'UA
MacajaHuHI KYUWIMIIK. VIKKY YITYOBIM MCCUKIIMK y3aTUII KapaéHU

oT T T
—=a%| 5 +— |+ (X, 1), 1)
ot ox~ oy
TeHr1aMa OuiaH taBcuduananu, Oy epaa f(X,Y,t) — HCCUKIMK CHFUMHU Ba MaTepHal
3UWINTH KynmauTtMacu OyilMda KeJITUpUIITaH (X, y) HYKTaJlaru

HMYKH Ba TalllK1 NCCUKJIUK MaH6aJ'IapI/IHI/IHF HMHTCHCHUBJIINTH.
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Xucobumair coxacua OoLIaHFUY XapopaT TaKCUMOTH

T(xy,0)=T°(xy), ®)
X VKU y4yH
T(0,y,t)=po(y:t), Ty, t)=s(y.t) (3)
Ba Y YKU y4yH
eowmoux,o,t):(p(x,t), awm;(x,w):w(x,t) @)

yerapaBuil maptiap Oepuiras.

Wkkn koopauHata WyHanuImmu OYinWYa €YUMMIIApHUHT ¥Y3ap0 MOCIUTHHU
TabMUHJIANAUIaH COHJIM YCYJIHU MIUTA0 YMKUII Tanal STUIIA]IH.

Macananu ednmiHMHT Juddepennuan-aimpmann ycyiam. X Ba Yy Oyiinua

TEKUC TYP:

Q&I[Xf:mw 1=0,...,N, +1, hxzhﬂxll,
+
X

U
Ny+1

W, = yjzjhw j:OWHNy+L hy:

]

y

IIyHUHTAEK, BAaKT Oyiinya TekHCc €KM HOTEKHC KajgaM 7, =t —1 , KupuTuiaamu.

n
N3znanaétran uir? j TYp GyHKumsicH Ba fi,nj, ,ua i ,u,r} j-- DYHKUMSIADUHY KUPUTAMHUS.
Hactnad j (0< j<N, +1) nunr myalisn kuiiMatn yayH x QyHkuus Oyinya

WYKA  TyTyHJapJa  TEHIJlaMaHd  WKKMHYM ~ TapTHONM  aHUKJIMK  OuiaH

SAKUHJIAIITHPAMU3:

2,.n

ou'. g2 a2un.
Ll _ n n n 2 i,] n

ot —p(um,j = 2U; | +Ui—1,j)+ a"——=+fij.
X oy
=1 Ba i =N, Xycycuil xo/muapJa MacalaHUHT 4erapaBuil MapTiapu amaira
OIIMPUIIA]IN:
2,.n
ou;'. a2 OUn
1) _ n n n 2 1] n
T —p(uz,j —2u +uo,,-)+ a’——=+ 1y,
X
n 2N
auNx’j a’ n n n 2 0 uNx,j n
=—7(y|-—2uN -+uN_4-)+a ———+ Ty
at hx 7J X’J X 7] ay X’J
bu3z oxupru yura €3yBHH MaTpULA MIAKINAIA €3aMU3:
2 n
ou! g2 oU:

‘ Ui +a*—L+F, (5)
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by epna

-2 1 0 0 0 0 O
1 -2 1 0 0O 0 O
o 1 21 .. 0 0 O

A= ,

0O 0 0 O -2 1
0O 0 0 O 1 -2 1
0O 0 0 O 0 1 -2

T
n_(,,n n n n
Uj—(WJJthwUN{u’UNWJ :

22 2 U
n__ n el n_ n_ n ) n ) - n_
Fi = 1,j+h2ﬂo,p IPNTR N, -1 fNX,J+h2 M| -
X X

By epna Ba keiiuH ()T MaTPUIIAHUHT TPAHCTIOHUPIIAITHN OUIIIUPAIH.

buz 4 matpunacuan A=V AV 1 maknna udonanaiimuz, 0y epaa A auaroHan

MaTpPULAHUHT 3JIeMEHTIapu A, =—2 [1+ coS ) , V  dyngamenTan wmatpuia

N, +1
AJIEMEHTIapu 3ca V. =(—1)S+p 2 sin 7P KYPUHUILTA 1Ta, v (:V) -V
>P N,+1 N, +1 ’

ra TCCKapu MaTpuiia.

(4.5) TeHrIaMaHMHT MKKaia TOMOHHHH 4Yaraan V © ra KymaiTtupamus,

v Ul g2 PAYARVA
TJ:%V‘lAU? +a271+v—1|:j“ 6)

X

Saru u3naHaérraH U? =V_1U? BEKTOP (YHKIIHMSHH, Ifjn =V_1an BEKTOP

GYHKIMSCUHE KHpUTaMu3 Ba V AU ? = AU? alHUSATHU XECOOTa OJlaMu3.

VY xonna (4.6) TeHrinaMa KyMuaard makJiiH| OJIaju:

ou? a? _ ol _
—1 =a—2AU?+aZ—2J +F/
ot hg oy
Oy aca
ou" a2 om
A et )
o hy oy

aBTOHOM TEHIJIaMasIapJiaH noopaTaup.
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KI/IpI/ITI/IJIFaH aIMaIuTUpUIILIAP Ba V1=V ajiusrra Kypa, Oy epaa

2. n 2. n N,
3| 5
ZV. B =V Vi +ZV up
p p J !J » h)% VX h)% p_l
yHuHr ydyyH OONUIAHFUY MIAPT Ui, 2VI p pJ Ba YerapaBuy lapriap
N, ou" N
8u, 0 NG o N .
& —0y +770u| 0=P = Z V. p(ﬂp, 7 —8y +77Iui,Ny+1 =y; = Zlvi,pt//p KYpUHUIITA
p:

ara.
J OVitnua wuku TyryHiaap yuyH (7) TEHIJIamMa MKKUHYU TApTHOWIIHM OIIKOpMAc
cxeMa OYitnya anmnpoKCUMalMsIIaHA N :
=N —n-1 2 2
o’ -u'"  a a _
J Ui on n
— = A0+ 2( L= 200 + 1)+ fily -
hy hy

Tn
TenrnmamManuHr TOMOHJIAPUHHU 7, Ta KYIaUTUPAMHU3 BA MXYaMJIaiMu3 !

aju,,J+l bu +cuIjl d;,

2 2
Tna Ta n _n_l
Oy epna aj:Cj:o'y:?,O'X— ,bj=1+20, -4, dj= z'nfIJ 0
y X

—N —N =N =N
Ui,j_l =0£j_lui’j +,Bj_1 ,I166 (1)ap33 KHWJICAK, aJUI,Hl—(bJ —Cjaj_l)uu = d] _Cjﬂj—l

ra sra O6ynmamus. by epman 1< )< Ny Jap y4yH KyBHII KO3()PUIIMEHTIAPUHUHT

KUHAMAaTJIapUHUA TONIAMM3!
a, CiBj1—

YTy _ca, "M b —ca,
J 171 J 171

(8)
y =0 na Tyfpu KyBUII OOINIIaHAUTaH KOd()PUIHMEHTIIApDHUHT KUHWMATIapUHH
aHUKIamuMu3 J1o3uM. Y =0 mga y4uHYM >KMHCIM dYerapaBui mmaptiap ydyH (
6, #0, 17,#0) annpoxkcumanuss AHUKIUTHHUHT HUKKAHYM ~ TapTUOMHH — XaM

TabMUHJIAMHU3.
—3U| ot 4LI| 1 | 2

0
2,

n

—n —
+ Ui o =&,
Uirjz KUIMAaTHH allTi'I]Z - blUi'jl + ClUir"O =d; TeHIIMKIaH TONAMHU3:

—n —n

_n o d; +b;; — ¢l g

Uiy = .
3

YHU OJMHTY TEHIJIamara KysiMu3 Ba
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(3602, + ncy + 2hy @ )Ty + 6y (42, 1y ) Gy = 6,0y + 2a,h, 3"
TEHTJIaMaHu ojamu3. byHnan
Keno YuKagu.

ﬂo = 9)

Xycycuil Xonga, OMpUHYM TypJard derapasuii maptaap (6, =0, 7, =1) yuyn
2y =0, By=@" raora6ymamus.
WxxuHun Typaaru derapaBuii maptaap yuyH (6, =1, 77, =0) ymymuii Xonaan
3a,-¢ 3a,-¢

o, Ba [, kuimartmap (4.9) dopmynanap OWIaH aHUKJIAHTaHIAH CYHT

KyWnaaruiaap Keimo 4nkagm: o

1< j<N, map yuyn «;, f; nap (4.8) bopmynanap Oy¥inya xucobnaHaau. ONMHTaH

v o —n v
aj, B Bauerapasuii mapTaapra kypa Uy, ., KUHMaTiap aHUKIaHa/IH.

y=I, marn yuunuu xuuciau wapr ¢ =1, 7 #0 naru (4.4) naru UKKMHYHK

mapT XaM aHUKJIMKHUHI' UKKHHYU TapTI/I6I/I Oouan anmnpoKCuManusAIaHaau .
4

—n —n —n —n _—n
oh (3ui,Ny+l_4ui,Ny+ui,Ny—1)+77lui,Ny+1_V/i :
y

—n —n
by epna ui,Ny—l = aNy—lui,Ny + IBNy—l‘ [lynunr yayn

(39| +2hyn, )Uir,]Ny+1_(4‘9l _‘9IaNy—1)Uir,1Ny =2h 7 _'9|ﬂNy—1-

Uy =ay O\ 4+ /By HUxEcobra onamus. Y xonaa
Ty y "y y

c

[39| +2hym -6 (4_aNy—1)aNy}Uir,]Ny+l = 2hyl/7in _HIﬂNy—l +6 (4—aNy—1)ﬂNy-

bynnan

_n _
ui,Ny+1 =

2hyii' -6 [IBNy—l _(4_“Ny—1)ﬂNy}

TeHIMK Kennb unkamu. by dopmymaman 6 =0, =1 na y=I, naru Gupnnum

JKUHCIIM 4erapaBuil maptiap yayH U,y .3 =; ommmii Gopmyrna
Ty

XOCHI OYmaan.

October, 2024

https://t.me/ares uz Multidisciplinary Scientific Journal




Academic Research in Educational Sciences ISSN: 2181-1385  Volume 5] Issue 10 | 2024
MxkuH4M )XUHCIM YerapaBuid maptiap ydyH oca ¢ =1, 7, =0 na
yl//| I::BN (4—0‘N —1)ﬂN }
—n y y
Uin 1= -

y 3—(4—aNy_1)aN

TEHIJIMKKa 3ra 0yI1aMus.

y

=1..N, xecumuap y4yH TY¥pH Ba T€CKapH KyBHII aMaJira OLIMPHIIAIH.

V =V aitamsr xnco6ra onuHraH xonmpa Ul ra teckapu yruumr i=1.N, Ba
J=0..N,+1 na uir] Z VI 0 p j (bopmyra Oyiinya amanra omMpUIAIH.

bus TaKJII/I(I) KWIran YyYCyjl Jgoupacuzia CHYWIAJUIaH aJlIOXHAad Macajajapra
MYypOXaaT KWJIaMH3 Ba COHJIN HATHKAJIAPHU MYXOKaMa KUJIaMH3.
Tenrnama Ba IIﬁil“apaBI/II\/'I mapTiaapHu SAKHHJIAIOTUPraHga KoopAauHaTtaliap

oo 2 | W2
oyitnua O(hx + hy) UKKUHYU TapTHOJINU aHUKITUKHA TabMUHJIQIUK. TakaIuM STUITaH

MaTepuaq BakT Oyiinua O(maxn {z‘n}) AHUKJIMKHUHT OUPUHYM  TapTUOMHU

TabMUHNANAU. JlekuH dekiu-aiiupManu TeHTrJIaMaHuHr (7) YHI TOMOHMHHM BakT
Oyiimua N -uHYM Ba N-1-um Kazamiapu ydyH HOAATAPHUHT ypTa apUPMETHK
KuiiMaTH OniaH udopanam opKald yHUHT TApTUOMHU OIIUPHIL UMKOHHUSITH MaBXKY/I.

XVYJOCA

[lapaGonuk TeHrJIaMaHU COHJIM €YHIN Y4YyH Takiu(d KUJIUHTAH YCYJTHUHT
MyBadhakuATH MIYHIaH HOOpaTKH, MyalissH t BakTna X kKoopawHaTa OYimad xam, Yy
KoopauHaTa Oyitmab Xam amnmpokcumanusuiammaa Typ QyHkuusuiapu €K yJapHUHT
YU3UKIM KOMOWHAIMSJIADUHUHAT OUp XMW KHuiMaTiaapuaad dhoinananauk. SpHA, BaKT
yTumm OuiaH TYIIaHUO KOJIAWTaH KYIIHUW KaTjaamjapJard 4YeKiId aiupMaiu
TEHTJIaMaJlapyia KyJIJaHWIaAura TYp QYHKIUSIIADHUHT HOMYBO(DUKIUTHIAaH KETHO
YUKaJUTaH xatonukiaap Oaprapad stunau. Oxup okubar, XucoO-KUTOOIAPHUHT

2 | K2
AQHUKJIUTY SKWHJIAUIUIITHAUHT O(rnmax +h; +hy) Ba MalllMHA SXJIATIANUIAPUHUHT

aHuKIuTH OwnaH OaxonaHaau. KamammapHuHr KuiiMaTinapu OOIUIaHFUY — Ba
JyerapaBuil MapTIapHUHT TaOuaTura Kapad TaHIaHaIH.
T, BaKT KaJaMHUHUHI Y3rapyBUaHIWIM YPHATHIMII JKapa€Huaa 7, HU

apudmeTuK mporpeccusi €ku OOIKa IIaKijga OJWHUINM OwinaH OofiuK. ByHuWHT
ypaura OT /ot=0 ne® kaOyn KWIMII OpKaJId SJUIMITHK
TEHIJlaMara yTUII MyYMKHH. Arap TEHIJIJaMaHUHI YHI TOMOHHU Ba
yerapaBuil (QyHKUMsUIapW BakTra OOFIUK Oyiamaca, y XoJjjaa
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IOKOpHUJa KEeJITUPWITaH MaTepuaira acociaaHuO alropuTM Kypull MyMKHH, Y XOJJa
Macajga KeTMa-KeT SKUHJAIIMIUIApHU HIUlaTMacaaH €Ku  (UKTUB  BaKTHU
KHUpUTMacqaH Oup Oockuyna eywnaad. Arap TEHIVIAMAHUHT VHI TOMOHHM Ba
yerapaBuil QyHKIUsTIApH BaKTra OOFIUK Oyica, y xonna t BakT mapamerp cudaruaa
eunM/la MIITHPOK 3Taau Ba Xap Oup amoxuzaa t, kxuiiMatinap ydyH nuddepennuan-
allupMaliv yCyJIHU KYJUlall IKYHUI HaTHXKaHU Oepajiu.

ANroput™ runepOOJIMK TUIAArd TEHIJIaMallap YYyH MOC Ty3aTHILIap OuiaH
MOCJIALITUPWINIIN MyYMKHH. ByHaail xonna, MaliMHaHU SXJIUTIALL Yerapajapuaaru

2, n2
O(Z’n max + Ny + Ny ) AHUKJIMK TabMUHJIAHA Y.

Arap X xoopauHara Oyilnua maprtiapaad OMpUHU UKKMHYY TypJlard apT Ouiian
aIMalITUPWICA, CUAIAIUTaH Macajlajlap JOUPACUHH KEHTaUTUPUII MyMKHUH. byHain

XoJutap yuyH Ag, Vg, Vg o Jap KuiMatTiapu KelNTHPHITaH.
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