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YUQORI TARTIBLI DIFFERENSIAL TENGLAMALARNI O’QITISH METODIKASI

Yuldashev Sanjarbek Arslon o‘g'li
Assistent o‘qituvchi
Toshkent moliya instituti
O’zbekiston Respublikasi

Annotatsiya: Hozirgi kunda matematikaning differensial tenglamalar bo’limi juda
rivojlanmoqda. Ta’lim sohasida esa alohida e’tibor qaratilmoqda shu bilan birgalikda
differensial tenglamalar orqali ko’pgina masalalar o’z yechimini topmoqda. Differensial
tenglamalarga oid masalalarni yechishada turli sohalarda keng qo’llanilmogda.
Masalan: ta’lim, tibbiyot, qurilish va boshqalar. Yuqori tartibli differensial tenglamalarni
tartibini pasaytirish hamda ularning yo’llari, ikkinchi tartibli o’zgarmas koeffitsentli
differensial tenglamalar hamda bir jinsli bo’lgan va bir jinsli bo'lmagan differensial
tenglamalarni yechish usullari hamda yo’llari orqali differensial tenglamalar faniga bir
muncha kirib boramiz hamda ularni o’rganamiz.

Kalit so’zlar: Differensial tenglamalar, xususiy hosila, oddiy differensial
tenglamalar, tenglamaning tartibi, chiziqli differensial tenglama, bir jinsli chiziqli
differensial tenglama.

Abstract: Today, the differential equations section of mathematics is developing
very much. Special attention is being paid in the field of education, and many problems
are being solved through differential equations. It is widely used in various fields to solve
problems related to differential equations. For example : education, medicine,
construction and others. We will get a little deeper into the science of differential
equations by reducing the order of higher-order differential equations and their ways,
second-order differential equations with constant coefficients, and the methods and ways
of solving homogeneous and non-homogeneous differential equations. we learn.

Key words: Differential equations, particular derivative, ordinary differential
equations, order of the equation, linear differential equation, homogeneous linear
differential equation.

AHHOTanuA: B Hacmoswee epemsi paszden MamemamuKu, NOCBSUJeHHbIU
dugppepeHyuaNbHbIM YPABHEHUAM, OYEHb AKMUB8HO pa3susaemcs.Ocoboe 8HUMAHUE
yoesasiemcsi 8 cgepe 06pa3osaHus, U MHoz2ue 3adavyu pewarmcsi € NOMOWDBH
dugdepeHyuaibHbIX ypasHeHUul.OH WUPOKO UCNO/1b3Yemcsl 8 pa3AUYHbIX 061acmsx 0415
peweHusi 3aday, c853aHHbIX C JuddepeHyuansbHbiMu ypasHeHusmu./asa Ipumep:
obpasosaHue, meduyuHa, cmpoumeabcmeo u dpyaue. HemHo20 y2ay6umcsi 8 HAYKy O
JdudepeHyua1bHbIX YPABHEHUSX, NOHU3UE NOPsAdoK Jdud@depeHyuasbHblX ypasHeHUll
8bICWUX NOPAJKO8 U UX Cnocobbl, dugepeHyua1bHble yPpagHEHUS 8MOpP020 NOpsdKa C
NOCMOSIHHbIMU KO3 PuyueHmamu, a makice memodsl U cnocobbl peuieHus1 00HOPOOHbIX
U He0OJHOPOOJHbIX duPPepeHYUANbHBIX YPABHEHULL Mbl YHUM.
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KimoueBble cioBa: JuggepeHyuanbHble ypasHeHUs, 4acmHAasi Npou3so0Hasi,
06blKHOBeHHble JudpepeHyuasbHble YpasHeHUs, NOpsi00K YpasHeHusl, JUHelHoe
dupdepeHyuaibHoe  ypasHeHue,  JuHeliHoe  00HOpodHOoe  dudgpepeHyuasbHoe
YypasHeHue.

KIRISH

Ikkinchi tartibli differensial tenglamalarni yechish uchun ularni birinchi bo’lip
shaklini bilip olishimiz kerak.

y//= f(x) ko'rinishdagi tenglamalar rng soda, ikkinchi tartibli differensial
tenglamalar deyiladi.

Bunday tenglamalarni y/ = dy/dx= p belgilash kiritib yechiladi. U holda

y/ = dy/dx=f(x)

yoki

dp=f(x)dx

bo’ladi.

Ikkala tomondan integral olsak: p = f{x)dx =F; (x)+C1bo’ladi. Bundan

p=dy/dx=F1(x)+C

dy=[F1(x)+C1]dx

yana bir marta integral olsak:

y = | Fi(x)dx + C1 [dx Yoki

y = F2(x)+Cix+Co.

Bu berilgan, ikkinchi tartibli differensial tenglamaning umumiy yechimi bo’ladi.

Misol. y//= sinx tenglamani yeching.

Yechishi. y/ = dy/dx= p belgilash kiritamiz, natijada:

y/=dy/dx yoki dy/dx=sin x p=[sinxdx=-cosx+C; dy/dx=-cosx+C1,

bundan dy=(-cosx+C1)dx

Integeal olsak: y = -[cosxdx+C:[dx.

Shunday qilib, umumiy yechim quyidagicha bo’ladi:

y =-sinx + Cix + C>.

Tekshirish: y/ = + (- sinx + C1x + C2)/ yoki y/ = - cosx + C; y// = sinx.

Bir jinsli chiziqli tenglamalar. Ushbu agy”/ + a1y’ + azy = f(x)

(bunda ay, ai, az, f(x) lar x ning funksiyalari yoki o’zgarmas sonlar) ko’rinishdagi

tenglama ikkinchi tartibli chiziqli differensial tenglama deyiladi.

Agar f{x) = 0 bo’lsa tenglama, ya'ni

Y/ +ay/ +azy = fx) (1)

tenglama bir jinsli chizigli tenglama deyiladi. (1) va (2) tenglamalarning chap
tomoni y, y/, y//larga nisbatan birinchi darajali bir jinsli funksiyadir.

1- teorema. Agar y1 va yz - ikkinchi tartibli bir jinsli y/ + agy// + azy = 0

differensial tenglamaning ikkita xususiy yechimi bo’lsa, u holda y; + y> ham bu
tenglamaning yechimi bo’ladi.

Isbot. y; va y; lar tenglamaning yechimi bo’lgani uchun
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y1+ay: +azy1=0 3)

Y2+ ayz+azyz=0

bo’ladi. (2) tenglamaga y:+y2 ni qo’yamiz va (3) ni e’tiborga olsak:

i+ y2)//+ai(yi+ yz)/+az(yi+ y2)=(yi//+azyi/+ azyi) +(y2//+aiy 2/ +azyz2)=0+0=0

bo’ladi va y; + y2 ham tenglamaning yechimi ekanligi kelib chiqgadi.

2- teorema. Agar y; (22) tenglamaning yechimi bo’lib, C ixtiyoriy o’zgarmas
miqdor bo’lib, u holda Cy; ham (22) tenglamaning yechimi bo’ladi.

Isbot. (22) tenglamaga Cy; ni qo’ yamiz, u holda

Cy//1+Ca y/1+Cazy=C (Cy//1+ a y/1+azy)=C*0=0

Bo'ladi. Teorema isbotlandi.

3- teorema. Agar y; va y2 (2) tenglamaning ikkita chiziqli erkli yechimi bo’lsa, u
holda y=C;y1+Czy> (bu yerda C; va C: ixtiyoriy o'zgarmas miqdorlar) ham (2)
tenglamaning umumiy yechimi bo’ladi.

Bu teoremaning isboti 1 - va 2 - teoremalarda kelib chiqadi.

O’zgarmas koeffisiyentli ikkinchi tartibli bir jinsli chiziqli tenglamalar.
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Ta’rif: é)“*‘;ﬂ y
O’zgarmas koeffisiyentli bir jinsli differensial tenglama deb: >a( "fé“g
y//+py/+qy=0 (4) [3 )%g}g
ko’rinishdagi tenglamaga aytiladi. B
S

Bunda yuqoridagi teoremalarga asosan bu tenglamaning umumiy yechimini
topish uchun uning ikkita chiziqli erkli xususiy yechimini topish yetarlidir.

Tenglamani yechish uchun y=ek deb faraz qilamiz, bu yerda k nolga teng
bo’lmagan o’zgarmas son.

Hosilalarni topamiz:

y/=kekx, y//=k2ek,

Bularni (4) tenglamaga keltirib qo’yamiz:

k2ekx+pkeka+q ekx=() (5)

ek () bo’lgani uchun (5) tenglamada

k2+pk+q=0 (6)

bo’ladi. Demak, k (2) tenglamani ganoatlantirsa, e tenglamaning yechimi bo’ladi.

Xarakteristik tenglama.

(6) tenglama (4) tenglamaning xarakteristik tenglamasi deyiladi. (5) tenglama
ikkita ildizga ega bo’ladi, ularni k1 va k2 bilan belgilaymiz:

ki=-p/2+V((p?/4)-q); ka=-p/2-V((p?/4)-q);

Bu yerda quyidagi hollar bo’lishi mumkin:
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1. ki va kz2haqiqiy va bir - biriga teng emas (k2 # k 2): s%560

2. ki va k2 haqiqiy va bir - biriga teng (k: = k2): Q"é,{ 7 ,,’\*)5
3. kiva kzkompleks sonlar; F {};g
Har bir holni alohida - alohida ko’rib chigamiz: ;9( *’&3
a) xarakteristik tenglamaning ildizlari haqiqiy va har xil (k: 2k 2). Q:("rgq )

Bu holda y1=esk1x,  y,=ek2x
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funksiyalar xususiy yechimlar bo’lib, tenglamaning umumiy yechimi
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Haqigatan ham, y/ va y// larni topamiz:
y1 C1 k ek1x + Cz k2 ek2x, y //= C1 k21 e2; + Cz K23 ek2x;
bularni (7) tenglamaga qo’yamiz:

&
e

16 )65 C1k?1 €2z + Cz k2z2eK2x + q(N1kq ek1x+ Cz k22ek2x) + q(Crekx +C2ek)=0. ¢ -)p?g

Chap tomondagi qavslarni ochib, gruppalaymiz:
(N1k1 % ekzx + pCq kiekix + qCq ek1x) + (Cz k22ek2x + qCz ek2x) = 0

7S

7
¥ER
o

o

3 B
% bf;k% Cy ek1x (ki2+ pk 1 + q) + C2ekix (k22+ pk2+q) = 0. 4) \)5"@9

T
e

<)
IO

ki va kz lar (2) tenglamaning ildizlari bo’lganligi uchun, (4) ning chap tomonidagi
qavs ichidagi ifodalar nolga teng va umuman chap tomoni ham nolga teng bo’ladi.

V.

NE, D

S ”?( Demak, y = Crekix + Czek2x  funksiya berilgan differensial tenglamaning umumiy 9«»;,*
;&)%E. yechimi bo’ladi. .g%g}
\ *’&«b:s Misol. y// - 8y/ + 15y = 0 tenglamaning xarakteristik tenglamasi k;=5; k,=3 ildizga ‘Gd@“ ¥
qu;q )63« ega. 33( ,;é',\g
i%%:* 3 Demak, tenglamaning umumiy yechimi quyidagicha bo’ ladi 6 ’%}E
S ,\‘()@2‘ y=C1e% +Cze3x, ’gq);\ X
;'3 5@‘ b) xarakteristik tenglamaning ildizlari haqiqiy va teng. '@2%*
ch&% Bu holda k = k2 = p/2 bo’lib, 2ki= -p Yoki 2k:+p=0 C)‘\}Z@, ’ ¥
o 0% bo’ladi. B a%

Bitta xususiy yechimi y; = ekIx ma’lumdir. Ikkinchi xususiy yechimini

Yz = u( x )ekix

ko’rinishda izlaymiz. Bu yerda u(x)=u aniqlanishi kerak bo’lgan noma’lum
funksiya. u(x) ni aniglash uchun y./ va y>// larni topamiz:

v/ =w/ ekix+ukqekix= ekix( u/+uky),

y2//=u/ ekix+ u/kiekix+ u/kiekix+ yk2 ekix=(u/+2k; u/+ uk?y).
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Bularni (25) tenglamaga keltirib qo’yamiz:
ekix[(u//+2kiu/+Kk2u)+pekix(u/+ku)+quj=0
yoki

ekixfu//+(2k+plu/+ (kK21 +kip+qjuj=0
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N

,\%“ _ k xarakteristik tenglamaning karrali ildizi va k;+p=0 bo’lgani uchun e kxu // = 0 3 "&3
f ?‘P? yoki u//=0 bo’lishi kerak. Uni integrallab g“ X

u(x)=Ax+B

ni topamiz. Xusuxiy holda B=0, A=1 deb olsak, u(x)=x bo’ladi.
Shunday qilib, ikkinchi xususiy yechim kabi y = xe & bo’ladi.
Bularni nazarda tutsak, umumiy yechimni

y = (Crekix + Coxeklx = eklz (Cr + C 2x )

ko’rinishida yozish mumkin.
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Misol. 4y// - 12y/ + 9y=0 tenglamaning xarakteristik tenglamasi 4k? - 12k+9=0

bo’lib uning ildizlari k; = k, = 3 /2 dir.

Demak, tenglamaning umumiy yechimi

Y =(C1+ C2x)e3/2x.

v) xarakteristik tenglamaning ildizlari komoleks sonlar bo’lgan hol. lldizlar

ki =a + i k2 = a - if ko’rinishda bo’lsin. U holda differensial tenglamaning xususiy
yechimlari yi=e(@ifx, yr=e(@if)x ko'rinishda bo’ladi. y; va y2 lar tenglamani
qanoatlantiradi. Biz quyidagi natijadan foydalanamiz:

Agar haqiqiy koeffisiyentli bir jinsli chizigli tenglamaning xususiy yechimi
kompleks sonlardan iborat bo’lsa, u holda uning haqiqiy va mavhum qismlari ham shu
tenglamaning yechimi bo’ladi. Binobarin, xususiy yechim

e(a+if)x = eax cos BX + ieax sin X

bo’lgani uchun e cos fx,e sin fx lar ham (26) tenglamaning yechimi bo’ladi.
shunday qilib, (2) differensial tenglamaning umumiy yechimi

y=ea (C;cos fx+ Czsin fx)

ko’rinishda bo’ladi.

Misol. y//-4y/+7y=0 tenglamaning xarakteristik tenglamasi k2 -4k+7=0 bo’lib, uning
ildizlari k; = 2 + i\/3; k = 2 - i\/3; dan iborat. Tenglamaning umumiy yechimi
quyidagicha bo’ladi: y = e2x (C, cos \/3 + C 2 sin \/3x).

Xulosa

O’quvchilarni differensial tamglamalar fanining o'zgarmas koefisiyentli yuqori
tartibli differensial tenlamalar mavzusini o’qitishda xarakteristik tenglama ildizlarini
turli xil hollaririda unng umumiy yechimini topishni bilish katta ahamiyat kasb etadi.
Ushbu magqolada shu hollarni to’liq va tushunarli qilib tushuntirish yo'llari keltirilgan.
Demak ushbu hollarin bilish o’quvchilarni shu mavzuga doir misollarni yechishda
qiyinchiliklarni yengishga kata yordam beradi.

FOYDALANILGA ADABIYOTLAR RO‘YXATI:

1. D.Q.Durdiyev.”Xususiy hosilali differensial tenglamalar”, Toshkent,
VNESHINVESTPROM nashriyoti, 2019.

2. N.S.Piskunov.”Differensial va integral hisob”,0’qituvchi nashriyoti,
Toshkent 1974.

3. Madraximova, Z., & Toymbayeva, D. (2022). Ekologiya o ‘qitish nazariyasi

va metodikasining shakllanish manbalari. Science and Innovation, 1(B8), 2409-2411.

4, Nigmatov, Askar, Madrakhimova, Zulfiya, Ishankulova, Komila (2020).
Geotourism: Problems and Solutions on the Example of Uzbekistan. International
Journal of Progressive Sciences and Technologies, 21(1), 14-21.

5. MupmapunoBa, I'. K, Mycradakynos, /Zl. M. Kapwmub6oena, JI. K,
MapapaxumoBa, 3.H. (2020). Cuppapé BUIOATH WIAPOUTHAA CYJaH YTU Ba MOILIHU COP

1329

R

4B

i

05

)

IR

RAT)

I0M

o

%

Y

Ty,

\.,..
ey

¢
3¢

A0
G
2%

o

R
i "‘& 0,0
X)e,  #

3

AT
o 1;4\';*%

——

~

(>
o4
i
T

2

o5

£

*

R
o
Nl

'G

€

AT
3
%)

A

~

\ 7
i
\g\m 3:

o

Ik
C

%

¢
3¢

g

¥
s
A

25

£

P

e

DR
o
e

A=

oy

3
o~
A~

o

——

T

YON

%

QRC
G

O,
2%

X

By

IR
,zf&'
v‘u

¢ R

¥
e

AT

4’%
w~

A3

2

——y

¥
e
~

\,2;5\

¥

75

'l

R
k-
¥“ v *'J

AT

¥

e

L~

P 7
i
,\g\m ::

e

a (3
I

¢

¢
3¢

G
2%

X

75

0
£

U*U

1
’zk&'
e

©

Y%
r':&-'\3
(At

~

2
)

o

3 Ol

o) \’-‘9

G
2

¥

Ok

¢
o

'
s

)'-



&

e

RO,

S

>
¥
o

;’330;
N2 4

o) -\Q}

=

N

o

N

s

NE.

2

&

)

&

o~

6

A
L

6

&

(AN

%G

2

o

9}

3

¥

"l

3
¥

S\
A

G o "’Rz,v-

)

MR, D

m;)\,

¥

5 i‘x\

LN

T

X

o)

52

N
L

A

Ve,

b,

£
<

3

5

3

D)

&

S

ol

%

2
FOR i

Ol

’%1/.

2}

<

8

2 CIN

T

R

»l

3
¥

.
A

o

&

rx’i,,
R

o¥
)

i

>l

o
¥

N

a

<)

o
e

ala.  IN i

%
%G

PN 7
“
e

)

o

X

5

A

N

=108 SLIN

%G

2

&

S W,

N
A
X

o

R

Db (s, IN i

b

)

O‘ZBEKISTONDA FANLARARO INNOVATSIYALAR VA .-7
18-s0N ILMIY TADQIQOTLAR JURNALI 20.04.2023

X0JI/la XaM/Jia apaJjialll 3KWJraH/Ja YCUIl Ba PUBOXKJIAHTUPHUIITA 3KUII MebEPUHUHT
Ta'bCUPH. Y36eKUCTOH arpap ¢paHu xabapHoMacy, 3(81),97-101.

6. YMmaroBa, M. B, Magpaxumosa, 3. H., »asnonosa, J. U. (2019).
Tanabapra sko/10rMK OUJIMMJIAPHUA CUHTAUPULI-AABp Taaabuaup. Paos MHBECTULMOH
MYXWTHHM Iak/aIaHTupu, 1(1), 11-14.

7. Qarshiboyeva, X. K. (2021). Yozma savodxonlikni oshirishda boshlang’ich
sinflarda chiroyli yozuv malakalarini shakllantirish. Konferensiya, 1(1), 286-289.

8. Qarshiboyeva, X. K. (2020). Boshlang’ich sinf o’quvchilarining ona tili va
o’qish darslarida nutqiy faoliyatini takomillashtirish yo’llari. Konferensiya, 1(1), 379-
382.

9. Qarshiboyeva, X. K. (2023). TALIS xalqaro baholash dasturining ahamiyati
va afzalliklari. Mugallim ilmiy metodik jurnali, 1(3), 72-77.

10. Qarshiboyeva, X. K., Muminov, Z. Sh. (2023). Boshlang'ich sinf ona tili va
o‘qish savodxonligi darslarida o‘quvchilarining nutqiy faoliyatini rivojlantirish usullari.
Mugallim ilmiy metodik jurnali, 1(3), 269-274.

11. TataeBa, /. A., & OpasoBa, ®. 0. (2022). UHTerpaTUBHbBIN NOAXOH K
Pa3BUTUIO SKOJIOTUYECKOTO BOCIIUTAHUS B 00111e06pa3oBaTe /bHBIX 1IKOJaX. Scientific
progress, 3(2),409-412.

12. 3akupos, /. & TartaeBa, P. (2022). Pa3BuTHE 3KOJOTMYECKHUX 3HAHUU Y
JIOIIKOJIbHUKOB-BaXKHbIN mpolecc. Academic research in educational sciences, 3(9),
370-375

13. TartaeBa, /I., A6ayxa660poB, XK., & 3akupos, [I. Y. (2022). Ucnosib30BaHUE
cXeM W TabJivl, Ha ypoKax O6uOJIOTUU-3OPEKTUBHbIX METOJ0B yCBOEHHUS 3HAHUU.
ypHaa Buosaozuu u Ikoaozuu, 4(3).

14. Tataeva, D. A. (2021). Description of the ways of using active methods in
biology lessons. Mos1odoii yuenwiil, (27), 271-272.

15. Valentinovich, K. D., Akhralovich, N. R., & Ekaterina, L. (2022). Selection of
tomato varieties and hybrids for cultivation in hydroponic greenhouses of Uzbekistan.
European International Journal of Multidisciplinary Research and Management Studies,
2(10),207-214.

16. Gaynutdinov, T. R, Idrisov, A. M., Vagin, K. N, Kurbangaleev, Y. M,
Zakirova, G. S., Ishmukhametov, K. T., .. & Smolentsev, S. Y. (2021). Simulation of
radiation-thermal illness and a way to its treatment. NVEO-NATURAL VOLATILES &
ESSENTIAL OILS Journall NVEO, 3541-3549.

17. Akhrolovich, N. R., Madiyarovich, S. S., & Muradbekovich, A. D. (2021).
Determination of Possible Sowing Terms in the Growth of Early, Middle and Late
Ripening Varieties of Khorezm Melons. Annals of the Romanian Society for Cell Biology,
10175-10190

18. Nizomov, R. A. (2020). Selection of promising varieties of okra (hibiscus
esculentus 1.) from non-conventional vegetable crops. HHHOBAILJUOHHBIE [10/1X0/ bl
B COBPEMEHHOH HAYKE, 1(1), 99-103.

1339

R

T
P

O
\,2.:{\,-

W
@

£
£

,F

E,\(-" """‘GX

S

)\

SAHCE )
G

¥

£y
B
4

E

)

S

)

)
(¢
o~

N7

)
~

&

4

SACS

¥

i

§9
o

20
L)

€

oS
\53\

0

2,
£

“%Ss\

¥
(Y.<

N7
s
)

o

&

>
2

S

.4

4+

gy

¢

3

%)

o~

)
~

‘£

V\%s‘n * o

T

2

3¢

2
¥

,
§3

L)

S-\E’f“' "-wg\ﬁ

)¢

3,
=

*ﬁ

T
P

'p'
T of

7

s

~

&
e,

3
(Y.<

A4

9 ;;m

Y

o~
o~

oM

&

e

75
»

L

o

S

6%

o EH

)
m‘%}g‘

o~

o)
L~

of

Py

4

SR
#i%

e

o
2

"~v

v i
Nl
AANG.

)
0

T
of

N (O
o

)



.1.9/' ‘h N

)
2
®

&

)

FORNO B

HE:

;O“O;
\ /

)

ol

>
2

L

o

G

'G

2

D

o

\igh

(AGN LN

Z

o
X

)

7

'

&

&

%G

)
9)

¥

3

¥

S
R

e

o)

62 4D

¥

%G

agz,

\ﬁgn

LI N

X

>l

52

N
2%

7\

Ve,

b

£
<

2

D

2

5 ¥
ggn
X

o
2

LI N

SN

o
&
A

he-
96D,

;ln

9}

D

2

7
oL \

)

i

s

e

A

M6,

b

ngl,

Ry

;Q“O;

X

\ﬁgn

N
3
3
A

A
X
<

D)

(AON LI N

%
%G

PN 7
“
o

)

o

X

>,

oy
A

7ok

MR, D

_i,

4
&5

S

S

1l
X

3

o

R

A ;
i (2. N

b

)

O‘ZBEKISTONDA FANLARARO INNOVATSIYALAR VA .-7
18-s0N ILMIY TADQIQOTLAR JURNALI 20.04.2023

19. Ahrolovich, R. N, Urinbaevana, M. H., & Madiyarovich, S. S. (2020). Melon
and its environmental characteristics. Journal of Critical Reviews, 7(2), 480-490.

20. Ismailov, M., Ziyadullaev, D. Muhamediyeva, D. Gazieva, R,
Dzholdasbaeva, A., & Aynaqulov, S. (2023). Intelligent algorithms of construction of
public transport routes. In E3S Web of Conferences (Vol. 365, p. 01002). EDP Sciences.

21. Ziyadullaev, D., Muhamediyeva, D., Abdullaev, Z. Aynaqulov, S., &
Kayumov, K. (2023). Generalized models of a production system of fuzzy conclusion. In
E3S Web of Conferences (Vol. 365, p. 01019). EDP Sciences.

22. Ziyadullaev, D., Muhamediyeva, D., Ziyaeva, S., Xoliyorov, U., Kayumov, K,
& Ismailov, O. (2023). Development of a traditional transport system based on the bee
colony algorithm. In E3S Web of Conferences (Vol. 365, p. 01017). EDP Sciences.

23. Ziyadullaev, D. S., Shunkevich, D. V., Muhammadiev, Y. Y., & Orakov, L. A.
(2022). Reducing the impact on harvesting through artificial intelligence technologies.
Galaxy International Interdisciplinary Research Journal, 10(10), 560-566.

24. Kananpaposa, A. B, Kanaei6aeBa, . 0. (2022). Pa3BuTHe U KaHpPOBOE
pasHoo6pa3ue MaccoBoil sutepaTypbl XX-XXI Beka. Advancing in research, practice
and education, 9, 145.

25. Kangbibaea, /JI. 0. (2022). AHa/iu3 HCIOJIb30BaHUSI 3CTETUYECKHUX
BO3MOXXHOCTEH TMpuJaraTejbHbIX (3MUTETOB) HA MpuMepe CcTUXOTBopeHUs DU
TroTueBa. IKoHOMUKa u coyuym, (4-3 (95)), 852-855.

26. Kangbibaera, /[I. 0. (2022). IlocTMOAepHUCT WU HEOPEAIUCT, O
TBOopuecTBe A. CiianoBckoro. Academic research in educational sciences, 3(3), 926-932.

217. Kangbibaea, /JI. 0., & Kananpaposa, A. B. (2021). TectupoBaHue Kak
MHHOBALlMOHHBIA METOJ, TpernojaBaHUs PYCCKOro f3blKa KaK HHOCTPAHHOTO.
Academic research in educational sciences, 2(12), 929-935.

1331

}{1;ecv
i
o,

&7)\‘.’2,
4

20
£

,(»

N "-wq

i
A

3
2

SR
,};‘,
. * 9

RO T,

3

e

V.
),

4,
0

4

¥

20
L)

2%

XN

o

P

2

0

L

>

o~

e,

¥
(Y.<

g

O X

&

>
2

\02’

.4

4+

ey

\S;OJ

S
¢

%,

D

%)

o~

o)
o~

&

i

éiﬁi—yeav
——

X

»

Z
e
X6

NZ

¥ ,Q,‘q

T
P

g§;
of

o)

50

N

4

e

~

<%
e,

D
(Y.<

nigégigi

——y

o~

>

=

g
»

50

o)

7 =N
50*02

Coli
&u
e, ¥

3
(Y,

N
=

o)
L~

E§7)'
1) S

4,
£ 4 g}

o~
o~

N7

)
~

1S

R
ol

-

o'

)



