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X

HY px? Hy
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(7), O &OMsteOdeso Ojlaly 2 O dondmstasfdsds, 5 € slss#&a,2), d ]
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HdzW 8 #Uixry)I R=(- s )doctety:

{fwinjaiddd 2. tihjddj LOHOY (8) d (9) d
¢ tedhjded® LOHOY (1) ud(xyR)sfipzh jfindsioH sy Qls jCidzcdsd
Emdzsedd, vyt MmMkdgMmigo zj BH bk dzg g s tcw sfifdeve dfpdeg: H L

Oa (X, y.t)- ug(x,y.t)|¢c(a.dt),
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H dzw dzs 8 s@mwg] (ag>0) d u(x,yt)- u(x,yt), c(a,dt)- 0,
a(d)- 0fted- OHd&Y C ONHBYH R=(- g,0a)dO0ctcty.

I mMdzse dzr J .o" pftpaetso ™ 9 OW ! dz0 wOmmizy Hj ddv A,
By JdB LOCdzs ydis :

e 2 2 4 4 P
Va(s1sptom)=F(sy,spee ) (0ra)y | (n*s) Wra) 55,
é 21+ m) 2 d1+ my@d 3+ m) )

eteayt Y (12) 8 () (tra)” | (s tera)t 8
1-m é 2Q3- m) 2 dG3- mUd5- m) g

d dzd
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y C/

(Sl+52 )Zk(t+a )2k6(1+ m)G(k+1+Em)’

o]
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m
k=1 k!G(2k+1+m)G(1+E)

(Sl+82 )2k(t+a)2kG(1— m)G(k+1— g).

o
b(sy.sp,t+a,m)= a

m
k=1 k!G(2k+2—m)G(1—E)
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C O HOW fitdrdd8OpHdd”j yod IsS K' , K" d K"', ¢C0O¢ k¢
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mMzj HEs h dd3 BBLOL S5A3:
Du, | ¢ wy(a ,t)(")nﬁ

o

ol jo] ol
W (t1.to)|deqdls +wu(a t)On Ay (£1.25)|dzdr,
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d- o
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d- 0
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d- 0
ddzj HsSo Olsj dz! dets, B' dzs f sC OL Odes, yYlsts § Ote OBy
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tdydde jdels: € OdpOdsH @O Iswdurd S s -
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/

C. 61 tsHddHOB] OOWBLE-PLE .M.AOBLdS Odzls / /
RLBteOdzdz' | IstelzH'™ & .c OL =822 1H2d dp2 d&3d €
| tickdvidL Oydd dds® & k) Hzdzts g & 2@ @5 oz,

0 COHJ &B] d -20a@LIS. {5 tIHuSE2B] C v OH Y € (1
[ tickdvtedLOydd LOHOYd ©OMfahstoc

9.1 OHy0OBBY 1 .1. [B GHdAdsE fttjHMmMIsOs dzj dzd d GBdes€ §HOWOL o
fl Md dzc zdiaf dedig - 1-1. [ OHY OB s5.48. I1BA&zOjo // dwBSSt.
FPtcOodzj dzgdWig¢g zh ®daB j1. vy v[ §f dt§7 &by .RBA

10f OHY OB 59 .t. RdzZsjctcOdz dz" | ftojHMISOodzj dzgd™w d ¢ tcOdzac
FZtcOodzj dzd?2 M MmMddzc zdzw tedes? dzdded 4 2 d dzd Md deg lzdrvOtdaiz’j i3d vt tvo
1. rR. [ j dzd dzZ®80.1 ¥ © &yisfy k198127 .170fn .

11



11 Y teOj§ 9, M. Z . [ sHjd desy HtjHMIlsOodzj dzdy OdzOdzdlIsd yud
Cazjldomifs@ss 2 (1 1) Gy jomtsgzd yyifbte i B8 | sHdteOd 4 k2
[ Oz Oted dzMSC BE s e sMizH ORlRe-] tzfzB@)®7-1t0lzd o j cdIs] IsO.

21 ykteOjo m. z. [ tihjddd L OHOYd OEidOds@dz /& tew.0zlzi dgd ¥
r sCdz. ¢1 uv-DPEBu. & kfiv . #BE

13y E2tcOjo m.z. [B BHAdERE ttjekdvtcdLdekzeh jd3 Odzetsted s d3j
lzOofpdeez / m. z. [ Yk2ttOjo [/ RROE.Jdh) s dBHIPIDzZEY. . 1 § ISH .
20.

141 3y kteOjo m. z. B BHdddH tjhjddd L GHEOO Q0 &f /H dzm.
rykteojo [/ / [ 8CdZOHT ¢ ¢ OHJ B3 d -20@D2C. [y is6@®&GEC d v OHY d ¢ -

15y Y tcOj o M. z. [B GHdddE fSsHAtH] ¢ ftwtsBdzd @3 toi Gz dzw
lzommede@ 2 / m. z. [ yEk2ttOjo [/ -20074y 1©4 Bz ORZDAdZ" | LktcOo dzj

16 j &z OdzH, R. [ . [BBhydader §J WERE Y/ JrREf2MIsg dH-OdzO
[ . aAdL d30680 401 .

17 jd&zv Odzn, R. [ . 1 tosMmistcOdemiso © tsdesode’r 7 d BB Y dadz” n
.0 A d L -a968s 3081 .

18zddztse, 4 .[1. 14SBter j] otfftetsmr basdd/ f-REHHE HE So B
Is G1968.

19zddztse, 1 .[1. [ ObjBOBdUiMEd?2 OdzOdzdL . | Isss2 -BRiE jHyd (
[ sM¢-ls G1oaa.i 207 .

REFERENCES

1. Alexandrov, A.Ya. Spatial problems of elasticity theory / A.Ya. Alexandrau|.\XSoloviev //-M.: Nauka.-
1978.-464 p.

2. Fabrikant, N.Ya. Aerodynamics / N.Ya. Fabrikard\/.: Nauka.-1964.7 816p.

3. Frankl, F.I. Selected works on gas dynamics / F.l. FranM.//Nauka.-1973.1 712p.

4. Juraev, H.S. On the regularization of theeg of signals in a line with simultaneous control / H.Sh. Juraev
/I Reports of the Academy of Sciences of the Republic of Tajikis2@99. Volume 52-No. 1.7{ p.23-29.

5. Juraev, H.S. On the regularization of the problem of wave propagation in an anisotropic inhomogeneous
medium. / H. Sh. Juraev // Reports of the Academy of Sciences of the Republic of TajiRxifnVolume 53:-No.
2.1pp.104109.

6. Juraev, H.S.Phenomena of energy and mass transfer in condensed media: mathematical modeling,
optimization, practical applications. / H.S. JuraeDiishanbe: ERyraf.-2021.71 236p.

7. Jaivni G.V. The EulePoissorDarboux equation /G.V. Jaivni#/Thilisi: Thilisi State University-1984.1
79p.

8. Krivenkov Yu.P. Representation of solutions of the EdeissonDarboux equation through analytical
functions / Yu.P. Krivenkov // DAN USSR1957.iVo | . 1 1i§p.35E3384;-Vo | . 1 11§ p.545548.

9. Radjabov N.R. On one representation of the variety of solutions of the generalized-R#rolayn system
with singular lines /N.R. Radzhabov K.S. Boltaev dll€cted works "Differential and Integral Equations”, vol.1.
Dushanbe: TSU named after V.. Lenih976.1t p.3960.

10.Radjabov N.R. Integral representations and boundary value problems for some differential equations with a
singular line or singular surdas /N.R. Radjabov //Dushanbe: TSU named after V.I. Lenin. Part1880.-168p.

Part 2.-1981.7 170p.

11.Juraev, H.S. Model representation analytical solution of the Cauchy problem for tHePBideoii Darboux
equation (EPD) of hyperbolic type /H&.ur aev, Nodira Gufron% // Bu2024et i n
iNo 1(27).- t p.97-110.

12.Juraev H.S. On solving the Cauchy problem for the ERt@ssorDarboux equation / H.S. Juraev // DokI.
Academy of Sciences of the Taj. SSR988.1Vol.31, No. 7.i{ p.432436.

13.Juraev H.Sh. On one regularizing algorithm for solving the Caudtylgam for the EulePoissorDarboux
equation / H.S. Juraev // Izv. AN. Taj.SSR. Department of Physics and Mathematics, Chemical and Geological
Sciences, 1991, No. # p.16-20.

14.Juraev H.S. On one solution of the Cauchy problem for the ‘PdisssorDarbow equation / H.S. Juraev //
Reports of the Academy of Sciences of the Republic of Tajikis?&92. Volume 46, No.-B.i{ p. 5560.

15.Juraev H.S. On a new approach to the regularization problem, the Cauchy problem for tiRoSaton
Darboux equation / 5. Juraev // Differential equations. 2007. Vol.43, Nd.t3.701704.

16.Gelfand, I.M. Generalized functions and actions on them. Issue.l. /I.M. Gelfand, G.E. Shi\testow:
Fizmatgiz.-1958.1 440p.

17.Gelfand, .M. Spaces of basic and generalized fansti Vol.2. /I.M. Gelfand, G.E. Shilov #/Moscow:
Fizmatgiz.-1958.1 308p.

18.Shilov, G.E. Some questions of the theory of the Fourier transform / G.E. Shilov // Moscow: Moscow
Publishing House. uh -1968

19.Shilov, G.E. Mathematical analysis. The secepdcial course. Ed.2. / G.E. ShilovMoscow: Publishing
House of Moscow. wh -1984.1 207 p.

12



Bl Vel x100)a 00 | UUBRUDOX1&Ox RORT YV UM Ul @ UBUI BRBO

I OUNUI Ux®G i @1 UUA

Di wiyi+yyyyoappadngiopngl i ipiowO Oy UBRAI TOIOBI" + +pol'~ 6 +06
i yCiGuAMADI 1G9 UdE-060+A0Y I vIPO U6yl | o yidsdd Ao @ 0 @@ [ 0iad
dUUl, 6806 Gpii 8168"1 6 1"0AGI y G yooup iydya po 6y tap Gl d @y 1 6EMWOY QEIGSO
6l oo wi figliipiowdior po a g oMIOWCIGUMANDT UB§ (OO0 ®ALT UéBEDE d
dy afuiiudypoAUBd YV YPDUOGOediVinu AIOWS Bu G Gipuu v ¥pi lyG@i sadAb
guoh YioH+pol'~+ 06+ @®FUSOHOIDAUT Wée GPDIOGH 1T Giudi GY Y p Y TaiaydCiadi
Gayyphvdlégt cuobudubal dhidpuudodopaniul Fideiup i gl pyd baoAD
éypéAnﬁﬁSﬁi.UﬂiWi6yyy|—ouu0|uluuyhnoralyC|&||ku)06U|ouwuyC|UrA)olE
OAAT OUOOy WIda@bi (ior Yooy oPle 656 d i1 =206 y Cii+AibAYii 6 d dnd Cu i
i gl yCio-iippoo0dAd 1 @F udo&UDT | @y v.iad Ui i U@L OYDDUTI @ APUD
pbiuooegbgal p 4fEy 6661 U@y di.d dui pi6uoi i 61 yp dipdilaye Gyii(oo
i+ 00 pRedi yiiapi AypoeauCidpued C+ ymwpboﬁc’p)tiﬂluﬁ yBii aoi 6060
i VoI 60 0d0FEAYI OB " +-00) 100&II AT éUB T yI6aWAMAT T1 0

01 04 l]culra“a‘lyCiéwQGﬂyué’(‘u—erDuAyJD UG UMVl o fhp Nt oo
yypylanupaodn®diy Migd piigli.podo

{ trzr1iRrRr YororRrrfscfzot ¢l v REI 668w firopt s (G1r)

IRt I RY[HS[O[1LORI[ s [HUR

] MmlOl! j dmidzHEj lfPls jdgOdstEny j O SROBOE I d L o sdzw & h
LOHOYk stshd Hdw -lizizcGdig mmmﬂ& CoHzj P Cwbtster j JMmisj Mise j dadz
dLBjtejddve d s Metj2 Mklsd wedwslsmw cdfjtestsddyj mSdd
MisH Odzd J§ BOIs j &3OIsd yj M 2 sMdztse * H dzw ftcdB dzd ) 4 dedzs G 5 K
dMf sdz’ Lsa Odedjdz BjlstsHO tejekzdzwtedL Oydd o Hokna dL &j tej ded
tjekdvtedL Oydd o COujfmbej &3O B30I d yOMAOA Is df\ jtefg Y alzsiz’
FtcOodzj dzgdw €l dzO f dzsmMEsMmisd, HtojotcOh OV dhMrasHdEZzE L OHO
z02Isd Efmksts2ydeotsy tjhjddd, OfftesCMddizdteze M ji L OHOYE

fsetej h deslsd, 5 GOwOdsdezjls knMsts2 ydotsfls! ©OLLOBBKOC
pntHAZF 5 HOdMdz 7. Cbts fsHlso jteyHO MY MAotsHmsotsd tjh j dzd:

sdzyjoerj Mdas®®OYO stshd, FtcOo dzj dzd v Clr, otsL dBzh vy
tjekdvtedL Oydd, MsOoBdd dasfmls: , Ysctejh dsmis! , RBOlj KOsy,

® |
fsHAatH € tjhjdd® Mmdzoy@E Gy . 3G ddsQisadul ipS dBrstc @ §f O O3] Iste s
yls

THE CAUCHY PROBLEM FOR EULER 7 POISSON DARBOUX EQUATIONS (EPD) OF HYPERBOLIC
TYPE ON THE PLANE

The aricle explores a method for developing a mathematical framework that makes it pssitabytically
solve the Cauchy problem for EWlEpissorDarboux (EPD) equations, which naturally arise in two dimensions and
are inherently hyperbolic. The main purpaxf this study is to create a mathematical basis for an approximate solution
of the Cauchy hyperbolic question using the regularization method in two dimensions. This approach involves the
introduction of regularization parameters as mathematical vasiableepresent the analytical solution of the EPD
equation on a plane, turning the original problem into a more manageable one. The goal is to find a stable solutiol
approximating the Cauchy problem, providing an accurate and efficient approach to solvipigx mathematical
problems. The criteria for selecting the regularization parameters are based on error, which guarantees the stability ¢
the developed approximation method to small changes in the input data. This is confirmed by the similarity of the
solutions for the perturbed and initial equations.

Keywords: Cauchy problem, EPD equations, perturbed, undisturbed, regularization parameter, stability,
error, mahematical model and apparatus.
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Figure 1. Waste sedimentation during NBG operation
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1 OMlsOd dOttkOW L stc BOtctsd UBO" BB &S j $Otclstso (

import numpy as np

import matplotlib. pyplot as plt

from madplotlib. animation import Func Animation

from tkinter import *

Window = Tk ()
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Wi ndow. ti tdreg(M'siBQizddsdfO 6 OL n 5 Glkzdzn sd2Od OL
Window.geometry('400x250")

Window(["bg"] = "darkgrey"

Menuitem = Menu (Window)

Window.config(menu=Menuitem)

Filemenu =Menu (Menuitem)

Menuitem. add _cascade (|l abel =" A02dz", me n u
Filemenu.add_command (|l abel =" skh sHOdz" )
Fil emenu.add_command (|l abel ="u40BIs ¢ OtH Od
Filemenu. add_command (Il abel =" 1 OQtesdiOH" )

Helpmenu = Menu (Menuitem)
Menuitem. add _cascade ,ihdnabHaepment)[ O dzkz &35 Is dzts d
Hel pmenu. add_command (Il abel ="1 Otc BtstcOd (

Di spl ay = Label (Wi ndow, font = H(JSArfgdadlo
dzd stetsGc § dz" )

Buttonl = Button (Window, font= ("Arial
Button2 = Button (Window, ont = (" Ar i al Bol d", 14), t e

Buttonl.place(x=270, y=500)
Button2.place(x=450, y=500)
Box = Listbox (Window, font= ("Arial Bold", 14),)
Box.place(x=270, y=40, width=272, height=450)
Display.place(x=270, y=10)
Window.mainloop()
Nx, Ny =10, 10
Lx, Ly =1.0,1.0
dx, dy = Lx/ (Nx 1), Ly / (Ny- 1)
dt = 0.001
T=0.1
Nt = int (T / dt)
u=1.0
v=1.0
x = np. line (0, Lx, Nx)
y = np. line (0, Ly, Ny)
X, Y = np. meshgrid (X, y, indexing5")
def mu_x (X, y):

return 0.01 + 0.005 * np.sim@.pi * X)
def mu_y (X, y):

return 0.01 + 0.005 * np.cos (np.pi *y)

C = np.exp {100 * ((X- Lx/2) **2 + (Y - Ly/2) **2))
solution = [C. copy ()]
for n in range (Nt):
C_new = C. copy ()
for iin range (1, Nx1):

for j in range (1,Ny-1):
adv_ x=-u* (C[i+1,j] -CTi, )/ dx
adv_y=-v*(C[i, j+1] -Ci,j]) / dy
mu_x_plus = mu_x(x[i+0.5], y[iD
mu_x_minus = mu_x(x0.5], y[j])
diff x = (1/dx) * (nu_x_plus ¥(C [i+1,]] -CTi, j]) / dx - mu_X_minus
*(Cli,jl -Cli-1,]]) / dx)
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mu_y_plus = mu_y(X[i], y[j+0.5])
mu_y_minus = mu_y(X[i], y{p.5])
diff_y = (1/dy) * (
mu_y _plus * (C [i, j+1]- C[i, j]) / dy - mu_y_minug (C [i, j] - C i, j-1])/ dy)

C_newli,j]=Cli, j] + dt* (adv_x + adv_y + diff_x + diff_y)
C = C_new. copy ()
ifn% 10 ==0:
solution. append (C. copy ()

fig, ax = plt.subplots ()
cmap = plt.get_cmap('viridis')
img = ax.imshow (solution [0], origin="lower', extent=[0, Lx, 0, Ly], cmap=cmap)
plt.colorbar(img, ax=ax)
ax.set_title($ tsfigz dzlsldcip™)
def animate(i):
img.set_data(solution(i])
ax.set title (fz O & tc j dzfi*didd")

return [img]
ani = FuncAnimation (fig, animate, frames=len(solution), interval=100, blit=True)
plt. show ()
15 ottedH dz2OREzHOdzd Y dAOIs '20dzkz HO@ dado 2B &z & dPO «
"dMsBCE@E" 5 CtcOdz fO2HES B EOtLHOdH. t QoL OdzO(
OB “IsdsalOtcH O h ZH OOdzH .
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Figure 1. The main program window and t Figure 2. Result of numerical calculation o
File menu the program

20



3 L o /N » j wu'."‘
{ Offckd 3. 1 OldnoOd tom@J 4. [ ddzlsO30d oW (

cdmss§PwEEodLO cO cOodits € dmscfiscdd B Otsc
Figure 3. Program output for calculating N Figure 4. NO gas coverage area during pov
gas emissions plant operation

1 Olsdi O"tsd BOHOMISBSRBOHO ded " B0 @joH "t @idzH1, (i 650d
00HOte [ OwLCOLd BOtydd cDteBfdy "defydL [ zbk ©@&B |j Ot
Ldfls SOGODs® BOtdtsBOd L jtoddatets d3j lsOotsdz B Otstsc
Cd Bts 6OL 90 BOLEI Cte B SEZdzOdzH dMisdW sHO B L

v 0o Mded'idssd C OB dZOREZH Oded f Otclssod ¢ O

COtcyQddstc L HOt  jhtcOodd &HWh" 8¢ INBEY MR 3@t
BBz " d BlsOts ddz Ofpls, ¢d " "td §OMl dOBkzH Oded
kO"Isd tsd&3 Ldh 90 kO"d&ddk YOt H" jd&k oL O"Y
Cd "Odetsdi3d Ststed 1060 4 ﬁ@@ﬂm#@mamm@umé@ Hd ¢ Ots
L OtcOtetso Otc Bzh Cddzslsd | JHHdd { Ctdse” BO WY dz
Bs BjlsOotsdzj @3 f Otclstsod ddz ckzdzO GOL "ts 90O disSHHC

1.cSj OBdeHOBOLOB ORI d ¢ Gl LCCOMzi@tzd " tPtcb O®mY
dmMsdWYsHBed HEVO® M Ldhosted” s 90 BOXZOMER] BOKOIE
HOBOLOdtsSdd f Ldh BjotsMdls® BO &dYHtted oW
Bj eOMBsdzOH, L jtes fLzttcOlsOte fp AlsOdzed M Ldhotste’
Zdlstetsc jdz 90 HJC BB OWsHE @ Otsdi O Ot @tdztets RBj IsOo ts
MdMlsj BO" s5d Bzshmdie B O vk dzs ds O j 6.0 fipisdz t ciRds@s o
BOtetsd COR COttHOdzd BdYHBted G Otelstse "5 L OtcOfte
M Ldhosted”"tsd cOL, &OLEZI j 8xds ©Odize 't d i @ @dtE da@dc™
hZH OOdzH .

2.0 Mkzdzd Hdc @Gfc S @kl "CJQ@c H O dzd Uotglsiz:stg”’ts”qtsqL OBteEDdeyts'
ZOREZHOdzd MdMmlsj BOd kL OSkddd (Yddastt”’s) §Ots
sjhdtsasecdy "s5d KOOI BzdlsOteddzd f)d flsjcd®d O ksdsd 'O¢
hzHOOMl, ¢d d&kStsdd | OB seOtedd yYOdzed a£t¢dls
JjBBhOH. o¢L ddz"drd 'dOMBHfOEzO®BIzH Odzd ylkzded dz fd )l
"Old dB3jBEh OH.

i s”’"d "Odkdazd tsfflsddBzOd” 90 HOtBL BzBHOWPCE B
COL "s5d ckdzrtsdzO° 90 HJeOte BSHHO"d dWddztsms iz
Odzls j tcdzOIsdodd { dzjlidc d&W Is®B , Y O ©Oditkdz dzfotc sB d3j B &N
LCsdkzse” kL O 90 bkfflskze ttcOdzH .

sOs COttHOdzd f Otelstseo "5 OL RO tc HPIOEE OB OB
Bz detsmdB Olslsd | HHdes OL & OO KB S EZdOH.

21

&



MsRlsOdzd OLHRBOWL stej dsLddi OMls, ¢d "O0dk"td OHC
qW dzsfh Ooadd " Ootsd Ols dfWisja@'d lsAs sty jdh & Qdge & B +
Msh sOdzd dwOteBOW L tste tsdBddz”" sd L jtedde: Mmktei Old N
Bilsjtesdzse™ BBSWH BO dJdtsBOls ¢dcdWisO h Oo OdzH .
[ B0t ditsS Is ts todfe dURCqzDIls j 3B Is d ¢
sl j Miste [ Hd dzC
br ¢asRrI

1L.RLIOL dzt, CE St dw ( CBleBstGStHdEBantﬁ]ﬂplgtBWdZ([“UJlﬁtﬁ]oBﬂ S
JdHEesdi] ) 5dbKbOIs M. 1984.

2. 602 BOtesR,MMmfdzj His.o Odzedd ~dBJuUuiMEdr sy Mmhtse BEKLOL ¢
d &#BOLEkISsO [/ 1. [ . skeoh ddetse, t. 1. ¢ n d3j Istisg G, deSidzts 6 f U J B
dzde j edlsj sO. 20180 v. 19, ~20.

.U02 BOetstoOYtc @B sISC O di3j IstsHtse Mmdedy j dedw o' H te tufi@0d3 A€ tx{om
/'l sOLOdz ,i169 (M., 2013.

414 d& Hso dPHESoad S 50 b OB dad W BPAC 1 . ¢ . lt€dd Meias tzd dad. dOL /
14d & Hisfdu : RLHOISj dz Milsoislddim wuwuwf, 1947.

5 ] Oteyk¢f Ol 80Isdyd M5y dBsH]j dzdtetso Odzdj o HtetsBdzj &3y €
HNif.: 1 0E2GB20c.1982.

6.t Ooh Odgs®IsJ WO ud ME s dBsH | dzdddplsOaadg] dfdty s y JOphed L ted i
Ols d3ts it jtadgts G te P Wt dOYe /A des o ON € jidzkfn. 2017 .

7.1 doL 5] of, s dzdfw.d ¥ dzsfmph Ooa dd Ol d@isMW j tO/18 § . dz@LEzAdBHSERED C
fdeL ol imMlsdzgd S AddzdOodzO [ 4 v dd3. Ofdzeli. Jutg dgtydzts fij hds @ )MRds o ¢ tsi4
r zh Odze 4.1° 2(0414). -48.6

8. [diLtsj o RAMSIMEBOYJ tsdzdzOY  BsH j dz Hdzv dBsdedlststeddze © d
MeMmMlsswdzdw Ol jtor eBteHO [ kEhOdBy / . m. [ dqtBE]ioe,
r 2h Odze j i & .2 Q7.

9. [ dtoL sj o, [dusH jrmzdtetso Odegdj Lktetsodz?v L OcGtewL dzj dedv Ols d3ts W
JqdzHEkMmisted Odz? dzf = wjedsdtse t jMikzeddSCd vOHYdECdMISOdz u. W
l iMmlsdzd & ©v OH Y J ¢ fSmizdso J2@Md Is {{4O0@ daspte d W | fish GydeodiidedZ 21 &0 L
123.

10f oL sjo msdwimd BSHHO"d L OttOtedesS 90 OtLyeBdd "B
YOOBEDR&RdZtedd Istsi dSdMmistsds / g. M. [ oL 5§ 9, t OL Cq€ase 5. |
&ZOydsdzOdz! desects vdzgdo j emdlsd IsO. wijrdahwO dgemjldy MAEB2j3dzdz" = dzOk ¢ .

11f dteL 5] of ,SHy .daf. BOIj BOIdSdd BSHHO"d L OtcOtctss Otc OL
hOte"te”"tsd MOdetsOls™ ( HOW BBfsdzd . Itk I510.tcd .9,0 I otdsedl dztsa O
[ sdzdh éets”"d HOo zZOdd 1 tRlsOte BO desdzd 1| sMdted wlpfyts @azey d d
2021.7T & . &

12f dteL tsj of smj dzofa. BOIs j BOISdd dWdksmh Oadd " Ooetd /Ol B
DktcBtSiatsd OtcL fsgo // f Olsj todXDdzd3j Y H Iz dzO te ts H dAfstd O Sy dEs 52 € t5 dzh
fsfpowh j dadats?2 ¢ ts5B2 0W4e0dzj dafctj’ S 20 L yj ded™® d twOLoadlsdw | f
BOIsj BOIdUud MEdr dOEZC-df s c@ OBy G&hHe scd &Py J S E@dOdsd s
20247 v . 3A

13fdteLtsjoJ wWOlLpd@ROIsdyd MEts?2 d&sHjdd fttsyd MMO L Octew L d
fdtedzi ed CEBtesHBe [ EhOdB) d vkttmMkzdiOHj) [/ . m. [ dLs]
SR T /1 [ Olsj ted Odzr a3 5y @ Llslapipjsip Was? ¢ aBdai jelass jlsdpvedflzel 2 O dz0 dzqd
ZOk¢d d Ijrdsdasedde,0 4 s igabynsjddzdz@v. zoRjod2dor d twOLeadlsdw
BOIsj BOIsdyd M& dn dzOk ¢ 9 5B dzZOMis d-dzj @k ¢ du Odi ¥ =B ipOE dsty O dif:
Fdzdo j O iz 1©dzB j 4 222 4.

14 dteL sjo [ B j dzdh. BOIsj BOISJSdd W dizsmh Oadd " Ootsd OlsdiE
ho"tww"sd 1 hodBj, uvktehizds sHO, 1 ARlOt 90 19Bd) [/ 1. [.
OCOHJ BJS [i.2824 Mmd2ak).ta 4 -124.7

15f dteL 5§ 9, . M.  OMIs© BOttdzsdzOd OBOdZdd ¢ f tsHJ dzd € 5k
"dMmE®tH Odzed f Otelstsea” ¢OL- OL otfmMdksO”"tcd dOYddYIls HOt d3oc
oddzswisd mObdztsded nNkdz" tedd uvoOiz@EBdEHisede 1/ [ 8. m./ [ dftdadth),
tdiMfEedzd € d v OH Y GA2RMEQidezE jtal?, 2 021.0L s 2 Ck@HsME oD,- p Pde
1 ikjtwcBlztce, T64Qofm. 2015.

REFERENCES

1. Israel, Yu.A. Ecology and control of the stateof the naturalenvironment[Text] / Yu.A. Israel //T M.:

Gidrometeoizdat] 984.7 560p.

22



2. Taimarov,M. A. Investigationof chemicalprocessesf nitrogenoxide formationduringthe combustiorof
gas and fuel oil / N. E. Kuvshinov, R. V. Akhmetova,R. G. Sungatullin,D. E. Chiklyaev / Bulletinof the
TechnologicalUniversity.2016.Vol.19,No. 207t p. 80-83.

3. TaimarovM.A. Developmentof methodsfor reducingnitrogen oxide emissionsby thermal power plant
boilers. /IM.A. Taimarov// Kazan,KGEU, 2013.7 69p.

4. ZeldovichYa.B., Nitrogen oxidationduring gorenje./ Ya.B. Zeldovich,P.Ya Sadwnikov, D.A. Frank
Kamenetsky/ - M.-L.: PublishingHouse of theJSSRAcademy of Scienced947.i 147p.

5.Marchuk,G.l. Mathematicamodelingin theproblemof theenvironmen{Text] / G.I. Marchuk /i M.: Nauka,
1982.1 320p.

6. RavshanoviN. Mathematicalmodelingof theprocesf pollutantsspreadingn theatmospher& Monograph
/ N. RavshanoV/Tashkent2017.i 212

7. Mirzoev,S.H. Modelsof iflosshaviaatmospheref bonazardoshtielefimahal/ N.M. KurbonovaS. Mirzoev
// Bulletin of theLomonosovwloscow State UniversitBranchin the city of DushanbeNaturalSciencesSeriesvol.)
i Dushanbe2024.it p. 36-467 No. 3(41).

8. Mirzoev, S.H.Informationmodelfor monitoringandforecastingheecologicalstateof theatmospheref the
city of Dushanbé S.H.Mirzoev, T.N. Nasridinova/ Reportsof theAcademyof Sciences of the Republic datarstan,
vol. 63, N0.7-8.1 Dushanbe2020.i { p. 467-473.

9. Mirzoev, S.H. Modelingthedamag ofatmospheq air pollutionin theair of industral regions othe Rejpiblic
of Tajikistan/ S.H.Mirzcev, T.N.Nasridnhova,S.A.Odinaada / Bulletin of the Tajk Natioral University. A series of
naural sdences. M. 2. Duslanbe 2022.71 p. 112-123

10. Mirzoev, S. H. The rature of harmful substances anéisessmenof the stateof atmospheric & pollution in
the territory of the Republicof Tajikistan/ S.H. Mirzoev, N.A. Razykov, N.M. Kurbonova // Bulleh of the Tajik
National University. Serie®f Natural Sciences.2022.No.4-Dusharbe,2023.it p.40-52.

11. Mirzoev, SH. Mathematical nodd of hamful substawes from motor transport tothe atmapheee in
industrial explanations (on the examig of GBactriaand Javaa) / SH. Mirzoev, N.A. Razykv, N.M. Kurbonowa/
In thisverse, Allah Almghty revealed hat the Propet Muhammad (pace and blesingsof Allah beupon him) was
one of the companions of the prophet.Mathematical Sciences Series No. 2/8 PL@Rganbe, 2021t p.16:24.

12.Mirzoev, S. H. Modelsof mathematics anphysicsandthe atmospheref bo nazardoshtielefi maal /N.M.
Kurbonova,S. Mirzoev// Proceeding®f the XII internationalscientific and practicalconferencededicatedo the
"declaration20202040years the 20thanniversaryof the studyanddevelopmenbf natural,exactandmathematical
sciencesindeducation‘and"to the75thanniversaryof the Tajik NationalUniversity," Dushanbe2024.it p.31-40.

13.Mirzoev S.H. Onthe mathematicamodelof the procesof atmospherigollution by motorvehicles(onthe
pyrmer of the cities of Dushanbeand Tursunzade) / SH. Mirzoev, S.A. Odinazoda N.MKurbonova, T.N.
Nasriddinova/ Proceeding®f theinternationalscientific and practicalconferencé'Computer analysisof problems
of scienceand technology",dedicatedto "2020-2040 yearsdedicated to the0th anniversaryof the study and
developmentof natural, exact and mathematicalsciencesin the field of scienceand education"and "the 75th
anniversanof the Tajik NationalUniversity" - Dushanbe2024.i t p.22-27.

14. Mirzoev, S. H. Models of matematiciiFlossieawaythe atmospheref AZ panchangdDar misali Sharo
DushanbeTursunzodaBokhtarVA Yevon)/ UrbanovaN. M., Mirzoev, S.A. Paemi/ DPDT BA nomiacademician
M. S.Ocim.i 2024.71 = 2(24).7 Pp. 117-124.

15. Mirzoev, S. H. DastabarnamayAmalia "Model kompiuterioVA Mami BorromeoAmal the Baroisob of
cardanipartowhasAZ vasito nalie gift misali SharosanoatiBokhtar VA noiai Evoni Namanga ChatlaniUmerii
Toimistor' / shMirzoev, N. M.Urbanova/ The Ministry of cultureof the Republic of TajikistarNo. 220-07.2.2025
Gelbert,S. C++ Basiccourse S. Gelbert.i M., St. PetersburgKiev, 2015.- 620p.

FLrelrR fouvrfoduvrsrRR 1o 1 zRI AR w1 9l wnd VR

I OtAL Ot SRR 10 TOIIR duffunrt o
[OY SO BO BOMI OdzOd O"dw 90 IsOdiimite§” tf Pois®o) st
fihedddd "tdOlsd 1 StsdZztcdd OB stdOE RFEREOYAP "izeDOF
lORJdz fdMmilsj BOWB 2 pizji ORZBOE W¢ KOostedH BO tdz "¢ YOt
BjhOoOdeH, Cd Bd3 nlsOded tsdz njdzj dB" Cddz diBj EOWLCHOH. UvO" dz
MOdztsOls HOt HOo &ZOI"ts5d fjhtcOWIsOMistwmd dssAPERIY, YAQLs S dpfitids ¢
OsismMW j O OL BOOdd JBBHH B SG L OttOttedOeEsE@rea @R BOsdHE BB
Biiyie"sd KEzyOwwOtteOHdHOd MOdedIlsOte’ 59 OtcH O BE®CEN s dzC
BO"tsHd”"dd d Yodss fih@® 'O @ BOBEZOSC O "t w¢j OL &OMi 00" ¢
BOI dzrdQEdss tc Od Bts H PSS (s@dzcl g W sHOd M Ldheotsted " s5d EOL,
OOz tSBOH Odzd WO ©dpHlG EPuc" BB Y ° ¢ Bte Rrcdi 'O mzHn@Geifslz, 5q ¥ dz
sdBOHOded toj OCMdw " sd -~ dEBdwsedz ofRzGOES EHiasfd@Rd W ®fsmd bkt
HgWW jtoj demMdOdzdd ddesdytsdz, fMnaj 30d WOty MsrRkO hkzHOoOMmls.
"deAMMOd cOL "td fOtb®ktdiszk®@mMEO®d L Pbistzdn B Otcdets &30  dlaC
i OHo ®O@ CctwOWdSdd BOdsdBBO JdB3Stsdz dBjHd"OdzH, Cd 1sOD2dtey

TR n

=

23



OssmW jteOd BJdzlsOy Of s sYJgteh bH AP ZHO 90O BOtetsd B
OdzH j " dHO " O9 OH.

s Odzd H o Bds@ts:sted dzaG, tOo OdzH "tsd H dW Wz § &z dfeoa@yd HiEd G
BztsHddzOd ddzlsdy tsdz, fMnj 5O WOy  , sCdH"tsd dzedlstetsc j dg,
Ot BOW L stc, L OBBdd BOtodztsBOMtsL °

fovrfodvrYyruwsodc [ [
sy [ 9]
t#lsOls w fsmeowh j dzO
?

s

o fodatrésu 3R L 0 {1 J b
1AREBE I duf [awAaptovu
O3 dBsHj &zdtetse Oded™w d  d fiyfy
st dzj S stetsfyls Odzy Ldtetso Odzdv 1 Ctsdzseduj MS et
Jdg Mmdztsy dzlzs MdMlsj ik, dzO
j hmtse , ysts Hjd&OjIs jvy duL
J ekt @Ecis dhPRistsEQ
, ftedosHdls ¢ yYtjL dijtedtsdsz or
ddzde EfMlsOdatse dzj dzdzr = MOdzd Is Ot
Gejsdgfv atsasR iz fd@ wCdE'z Odz! dz2" = L OHOY of o
9 jNMhjMmlseOn, orHjdvehdamw ftod My dec
z dzj des o tsL dzd S dztso j dzds - d d3d iy Odas | |
Lticjdzedw. 10 thdesaj HIWW jtoj dzydOdz desets |
H dets 2 oL dzts fiyls dats 2 Mo j dr COL OB 5s(
thon Hdv wOBREdQdEBEMIT cLOR ¢ w5
SCtOBR YL otsdvs esedesL Jteso Ols!  dL d3d dzgj dedv € s 3t dzj
tOL d3d M jdedw 1 dzj SltetsisOdzydd  ftoddzd 30ls: djter s jaets My
sdkEyjorj dgd§b®teddze, HWW LIS so § sy Highe L, dzj C s te s
(vCu), bktOodzjdzdj jtoj dzsMO, tOL desflsdzOw M2 j BO, BSMHT
fosctORBds,] B iMfjujddj, wWiLr¢ fosccORBdess Oddw Pyt h

[al
(2l

MATHEMATICAL MODEL OF THE DISPERSION OF GREENHOUSE GASES FROM THERMAL
POWER PLANTS INTO THE ATMOSPHERIC AIR

This article isconsidered to the issue of modeling and studying the emission of harmful substances from
Thermal Power Plants and predicting the ecological state of the atmosphere in the regions where these plants a
located. The Earth's atmosphere is a highly complex system, influenced by a number of physical and chemica
processes that make its study quite challenging. Analyses show that in recent years, the development of the industri
sector in advanced countrieschuas China, the United States, India, Russia, France, and Japan has led to excessive
emissions of harmful substances into the atmosphere. This has resulted in the violation of established sanitary norm
The study of monitoring, forecasting, and assesaingollution is considered one of the most pressing issues in all
countries. The article provides information about harmful substances emitted during the combustion of gas, fuel oil,
and coal in Thermal Power Plants. The occurrence of chemical reaatidribe diffusion process are scientifically
substantiated, and based on the differential equation of transport, a finite difference scheme has been constructed.
Using the developed finite difference scheme, a software program was written in the Pytramprimg language
to calculate the mass of emitted gases. The tabular and graphical results of the program allow for the prediction c
changes in the complex air pollution index of the atmosphere in the region where the power plant is located, enablin
thedevelopment of measures to mitigate it.

Keywords: monitoring, diffusion processes, greenhouse gases, thermal power plants (TPPs), transport
equation, finite difference scheme, nitrogen oxides, diffusion coefficient, mathematical model, software, python
programming language.
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Figure 3. Screenshot of the results of the program "Optimizing plant protection with
the age structure of the insect poplation”
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NUMERICAL METHODS IN THE STUDY OF OPTIMIZING PLANT PROTECTION WITH
THE AGE STRUCTURE OF THE INSECT POPULATION

The article examines the problem of optimizing plant protection, taking into account the aggesotithe
insect pest population. A mathematical model is proposed that describes the dynamics of the population at differer
stages of development, as well as the impact of agrotechnical and chemical methods of protection. To numericall’
solve the systa of differential equations underlying the model, the Euler and Adams methods of the second order are
used, providing a balance between accuracy and computational efficiency. The stability of humerical schemes i
analyzed, and their applicability in var®mwscenarios of plant treatment is evaluated. Based on computational
experiments, optimal strategies for the use of protective equipment have been determined, minimizing economic
damage under specified environmental restrictitings shown that taking iot account the age structure of the
population can significantly improve the effectiveness of pest management compared with traditional approaches. Th
results obtained can be used in agriculture, ensuring the rational use of pesticides, taking intdarecbinlagical
characteristics of the target species.

Key words: plant protection, age structure of the population, optimization, numerical methods, Euler method,
Adamms method, mathematical modeling
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Object Widefield Infrared Survey ExploreH(OdN OWI SE) dzO rtcO i ldts wadzdj
4 8dzd@].O sz ket COC CtdBBJlO 3 s dzwv 2020 GtsH
cOmMmMsswdzdd 0, 29 0O. J. sdz0 fls O dzOs Hifisthdeiz @QitsP W
ydmdzi Hdzw ydlsjdzj?2 vOHYdSCdMisOdzO [ 10] .

H

~ C/2020 F3 (NEOWISE)—

tdmiezdzs s 1. [ we RFINEOBWSE 2O § dzsmEsmisd + S dzd 7 Is
MtcOo dzj dzd v Jtcdo jHjde8 tteBdls™ [ jwSkztedw, |
Figure 1. Orbit of comet C/2020 F3 NEOWISE on the ecliptic planethe orbits of Mercury,
Venus, Earth and Mars are shown for comparison
Il vOHYdSCdMisOdzd Sl sk dzOBdzE HOZd fyp | dMMO
RdzMisdlskzlsO OMtesW L dSd 1 OydtsdzOdz! dets?2 OC OH J d3( ¢
B' d&zO HBMiskY dets2j daj dg'C sffftspr dzd 7 Me w L M-8 1 HzPaf O dzdz
dzOB dz¥ H j dzd § / 2 GRMEBWISE( Mdssisted Is j @GO i WAB dfvii4
Q9 ¢ 2MI2A dg@BHAZF H O dz & OW Cbeacdzsto H Qdisatf jj.Is ' i tc th)o o HsPRIBS fr) /¢
Is§ dzj MS 8 O c@ Y86 BE 2] J dzj* MpYSEHDR fipls O dzts o d EaRISH G O
FLI PROLINE 9000 rdzw  or wodzjdedw Hr dzj osétdtcBd s s
Wwislstsdi s pdidmEmls j i3F o dfifEED { OL B e d fs5dzj
COd3j .o -8zOMBMIBO*&EOHIE F T IIdddj,27 JiZHAMRLE bz D d3g le@d
B zO tsn d&zOW20jezOd Haste j 3w L S My sL dydd § tesH dzj dats
ydWteser j dLtsBtOY jddw SB[ 1dsdzkzydPdedzs fz0 s W
Cdgd s d CtteHd O Jjd@3dzd d wtsdzdzyO fttj HMISOS.
vOBdJU. 1 0B HOI] dz' dz" jJ ulf ODEBDNEPWIBE C sd3j s’

Tabl e 1. Observational parameters of
l toj d3w r, r, R, Lp, L4,
dzOB dz# H j 0. j. 0. J. 0. J. Gt OH Iz GtcOH Iz
23.07.2020 0,635 0,692 1,015909 121,185 301,185
25.07.2020 0,680 0,697 1,015712 123,095 303,095
26.07.2020 0,702 0,704 1,015605 124,051 304,051
27.07.2020 0,724 0,714 1,015494 125,013 305,013
28.07.2020 0,746 0,725 1,015376 125,346 305,346
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29.07.2020 0,768 0,739 1,015259 126,917 306,917
30.07.2020 0,789 0,755 1,015135 127,872 307,872
04.08.2020 0,896 0,861 1,014571 132,653 312,653
05.08.2020 0,917 0,885 1,014330 133,612 313,612
06.08.2020 0,938 0,911 1,042860 134,576 314,576
07.08.2020 0,958 0,938 1,014038 135,526 315,526
10.08.2020 1,020 1,023 1,013576 138,402 318402
11.08.2020 1,040 1,052 1,013415 139,361 319,361
12.08.2020 1,060 1,082 1,013249 140,321 320,321
14.08.2020 1,100 1,142 1,012907 142,241 322,241

] s OB dzd y 4 1 ftedoe jH,jdgr:i cgtdzddgy j dldO®B dizy H ffj Tt
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dMmisddedztsj tOMMIstsW defvJ H 15 gze3tizly O tslisi b wizizatp@as| DO 1 J d3dzd
dzOB dz¢ H j dzd.v Rfplagfidedets ] tcOMMissw dzdw | J dB3dzd BIs w tsdz
Brdzd L OddimMlseseo Odzg" dL [ 11].
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Figure 2. Dependences of geomagnetic data, proton temperature, solar wind and solar wind
particle density on the time of observation
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] sjuyddedy fjtorna ~48 yofmtse dzOB dz¢ Hj dzd W™ B
Hdzd dgts?2 ~1 CGteOHEM, dOftcOo dzj dzdzr 2 ©WOHJOdz! dals fsls
otsmMistsC (s yYyoOmses 2 MEBHBEEP) O Ykd@Gy d hu € ddeay
Btsdzj j K«stafslsCisdzj j tOL d3r IsT 2 RetsMmils MlsOdz afj B IS
dz0 waH)lssSds &5 . Bjteor 2 "etsMmls Br dz Ykls' Bsdzj j
dzd dzd d HLEsAREUS]O 2O ~15 CtcOHEMBe .

vsOBd&ZJYO 2. | jStslsster j f OtcOd3j Iste’ o BietsMC
Table 2. Some parameters of coronal mass ejection
toj 3 f swWeodzj| t, L, Vi, V2, | VRs, a,
SOHQLASCO4 2 |6t OQctO| ¢ d3/| ¢ d&3/| C d3/| d3/?
[ OlO| | tcj o3
2020.07.23 | 12:48:05 | 60 | 10 | 269 | 469 | 1613 | 106,9
2020.07.23 | 19:24:05 | 87 | 17 | 139 | 121 0 -5,0
2020.07.24 | 14:12:05 | 260 | 33 | 124 | 277 | 291 3,7 |1.7R10%|1.310%°
2020.07.26 | 04:24:05 | 261 | 16 | 263 | 277 | 305 1,4
2020.07.26 | 06:48:06 | 260 | 22 | 128 | 192 | 418 7,3 |4.1310% | 3.810%
2020.07.26 | 18:24:05 | 58 | 16 | 295 | 432 | 1021 | 42,2
2020.07.27 | 15:38:15 | 245 | 13 | 127 | 193 | 757 | 24,0
2020.07.28 | 08:36:05 | 78 | 15 | 105 | 138 | 252 2,6
2020.07.29 |01:25:42 | 79 | 47 | 141 | 85 0 -25,8 | 1.8108 | 1.810%
2020.07.29 | 15:37:34 | 84 | 76 | 163 | 372 | 319 4,4 | 4310 |5.R10%°
2020.07.30 | 13:48:05 | 88 | 16 | 290 | 392 | 841 | 31,6
2020.07.30 | 14:24:05 | 95 | 52 | 293 | 398 | 514 9,4 |54108|2.310%
2020.07.30 | 21:12:09 | 94 | 12 | 177 | 218 | 512 | 10,4
2020.07.30 |23:12:11 | 142 | 9 418 | 647 | 2768 | 320,1
2020.07.31 | 01:25:41 | 5 18 | 251 | 230 0 -8,5
2020.07.31 | 06:12:11 | 6 10 | 806 | 1187 | 3477 | 532,1
2020.07.31 | 07:12:05 | 262 | 60 | 258 | 291 | 659 | 16,0 |1.6810* | 5.8 107
2020.07.31 | 08:48:25 | 91 | 13 | 315 | 339 | 439 4,9
2020.07.31 | 16:36:05 | 88 | 80 | 202 | 371 | 318 | 4,0 |[3.810%|7.710°
2020.07.31 | 21:12:10 | 242 | 8 395 | 421 | 756 | 18,5
2020.07.31 | 21:36:06 | 95 | 10 | 277 | 301 | 334 2,2
2020.07.31 | 23:36:05 | 263 | 55 | 172 | 164 0 -2,0 |3.810% | 5.6 107
2020.08.01 | 16:12:05 | 72 | 13 | 170 | 163 | 125 | -0,6
2020.08.02 | 00:48:05 | 256 | 55 | 182 | 134 0 -17,4 | 8.68102 | 1.8 107
2020.08.03 | 01:48:05 | 257 | 38 | 107 | 92 0 -4,0 |1.310% | 5.8 10%
2020.08.03 | 22:24:05 | 84 | 46 | 141 | 118 0 -3,2 | 9.310% | 9.8 107
2020.08.04 | 00:00:05 | 263 | 48 | 261 | 397 | 509 | 10,0 |6.1310% | 2.13 10?°
2020.08.04 | 20:00:05 | 265 | 42 | 269 | 251 0 -5,3 | 2.10% | 1.8 1078
2020.08.05 | 14:24:05 | 80 | 39 | 121 | 193 | 495 | 10,1 |[1.4£10“%|1.810%®
2020.08.06 | 02:24:05 | 86 | 40 | 164 | 77 0 -25,2 | 528108 | 6. 10?7
2020.08.06 | 02:48:05 | 266 | 34 | 283 | 382 | 884 | 31,5 |1.”710%| 6.8 10~
2020.08.06 |12:12:05 | 41 | 152 | 156 | 115 0 -46 | 1.R10% | 2.1310%8
2020.08.07 | 10:48:05 | 72 | 22 | 266 | 131 0 -39,6 | 9. 102 | 3.810%
2020.08.09 | 04:00:06 | 86 | 33 | 142 | 107 0 -76 | 8.3108% | 8.13 10¢
2020.08.09 | 07:00:05 | 250 | 50 | 112 | 127 | 270 29 |6.3108| 4.1310%
2020.08.09 | 17:36:05 | 253 | 48 | 57 60 91 0,2 |5310“| 8.6810%
2020.08.10 | 08:12:06 | 249 | 45 | 178 | 215 | 234 1,7 | 3.2810%| 5.3 10%8
2020.08.12 | 04:00:05 | 79 | 35 | 146 | 101 0 24,9 | 1.8108% | 1.3 10
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2020.08.13 | 10:36:05 | 269 | 39 146 | 116 0 93 | 1.4108| 1.53107
2020.08.13 | 17:24:05 78 43 249 | 253 | 313 1,6 2.8108 | 7.48107
2020.08.14 | 04:17:42 | 108 | 27 | 161 | 138 | O -10,1 | 1.1310 | 1.410%
2020.08.14 | 06:36:05 | 111 | 23 136 | 165 | 352 4.7 3.310"%| 3.810%®
2020.08.14 | 11:24:05 76 24 190 | 223 | 571 12.3 | 8.310? | 1.3 10%
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Table 3. The value of the Force of Solar Radiation and Gravity, effective acceleration and
Force of Lorentz of comet C/2020 F3 NEOWISE
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30.07.2020 | 26304333,51 | 78501555,2 | 2,6113910°°| 8,34%10° 2,88280
04.08.2020 | 20396952,73 | 6087114,5 | 5,2529710°°| 2,16510° 0,33508
05.08.2020 19473488,23 | 58115716,4 | 4,1133210°| 1,776 10° 0,33508
06.08.2020 | 18611253,81 | 55542649,2 | 3,743%°10°°| 1,69B10° 0,03350
07.08.2020 17842277,54 | 53247748,5 | 3,5623610°| 1,67910° 0,33508
10.08.2020 1573938,79 | 46971229,0 | 2,7019610° | 1,44310° 0,33508
11.08.2020 | 15139607,99 | 45182014,3 | 2,2340210°° | 1,24B10° 0,33508
12.08.2020 14573691,76 | 43493117,4 | 2,2340210°| 1,289 10° 0,33508
14.08.2020 13533057,85 | 40387493,1 | 2,2340210° | 1,45410° 0,33508
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Figure 3. The position of comet C/2020 F3 NEOWISE during observation relative to the
Sun and Earth's orbit
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INFLUENCE OF A CORONAL MASS EJECTION ON THE TAIL PARTICLES OF
COMET C/2020 F3 (NEOWISE)

This study examines the influence of a coronal mass ejg€ix) on the dust particles in the tail of comet
C/2020 F3 (NEOWISE). Observations of the comet were conducted by A.Gh. Safarov between July 23 and Augus
14, 2020.The majority of the digital imagery was acquinggingRI-band filters.During the obserw@on period, the
comet 6s heliocentric distance r an (ledauthons bave sQccegded in AU
identifying the dependencies of coronal mass ejecti
that, as a rest of the CME, the radiation pressure forcedjF-gravitational force (fa), the ratio of the Lorentz force
to the solar radiation force (fFad), and the effective acceleration (b) on specific days are significantly influenced by
the charged partiek of the CME plasma flout. was also established that more than 50 coronal mass ejections (CMES)
occurred during the observation period of the comet. It was found that, as a result of CME events, the kinetic energ
ranged from 1.3 to 7.7 1 1 0spcutiveeQMgswere Necotdedtby SOHO/IKASCQJ u |
C2. The energy of these CMEs varied from 5.2 T 10]
Considering that comet C/2020 F3 (NEOWISE) passed at a relatively close distance to theiSfluy tfehe CME
plasma flow had a significant i mpact on the comet ds
stream of charged and hot plasma occasionally reached up to 800 km/s, bombarding the comet and causing stro
ionizationof the molecules in the atmosphere of comet C/2020 F3 (NEOWISH)s also established that more than
50 coronal mass ejections (CMESs) occurred during the observation period of the comet. It was found that, as a resu
of CME events, the kineticenerggnged from 1.3 to 7.7 1 10] ergs. Nc
were recorded by SOHO/LASCO C2. The energy of theseé
ejection velocities exceeding 800 kmZonsidering that comet C/2020 ASEOWISE) passed at a relatively close
di stance to the Sun, the influx of the CME pl asma f|I
It was determined that the velocity of the stream of charged and hot plasma occasionally reaoh@&@Ougm/s,
bombarding the comet and causing strong ionization of the molecules in the atmosphere of comet C/2020 F:
(NEOWISE).Duri ng bombardment by corpuscul ar streams, w h e
reaches 41 1rQciuje ofeertan particlestIdses itsform and disintegrates. Typically, such a process occurs
during intense proton bombardment associated with coronal mass ejétioresults presented in Tables 2 and 3
provide evidence of the outcomes of such preese# is known that only refractory particles, after undergoing such
a process, gain a new lease on life by changing their position within thewudear space of comet C/2020 F3
(NEOWISE).

Keywords: Sun, space telescopes, Hissar Astronomical Obseyyatimet C/2020 F3 (NEOWISE), coronal
mass ejection, corpuscular stream, nucleus, dust tail, radiation pressure force, gravitational force, Lorentz force, solz
wind, geomagnetic indices.
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Figure 3.Image of comet 103P as observed by MAOS in 2023.

15 d3dzj ded®é wj S Odedder [ 3], MmMdzdh Ctsds BBOdzy dzt €
sdzdzy© dzj Bedts §f sLotsdzdls! d&zOBdzs HOIS! Sl Sk
982 cetHl, f§t ofmj?2 odiad Bimtzdy j dedeisdL shi3gzls Is]
d2yofm [ 4] MsOdzs dL o j Mls dzts, Yybsts Ctsd3js© 103
BtcOh jdzgdwv otsCtcke uwtsdzdzy® 6. 26 6EeBHO. 2 dzsW B oW
gl S dlsjteO, o tojL kzdzt Is@kjv (=Sawdtds ' tc @fisfinlly tdsw dzdl jO
.90 ©.J. HtS 0.95 O0.j., d fjtedsH f; 6. 12 H
Jdzv 1971 cetsHO ¢ tsd3j s OO figdsts \HdfQf Isdz@c Qg O fryfiisidsts W dscp
dthszo[J fJ@dwegadgwvg mf flecd®HO M 7. 92 HB 6.1

v OB dzd § @zj B3 dzls ' tstctdsHSFISS G ted sHdYd MA@ BR C s d3d |

Table 1. Orbital elements of the shorperiod comet 103P

N'OSO[?]’QIHQI

&.ct.
q—ﬁ-o

} U g, e P, ¥, q, I,
0. J dzj | ctcO[GtcOH| CtcO
1 | 1985 June4.75[5] 0.95&%17 | 0.716| 6,21 | 174.69| 226.45| 9.20
2 | 1991,Sept.11.65[5] 0.95297 | 0.719| 6,26 | 174.89| 226.78 | 9.25
3 | 1997 Dec.22.01[6, 7] 1.031647 | 0.700| 6,39 | 180.72 | 219.95| 13.6
4 | 2004,May 17.94[8] 1.036727 | 0.699 | 6,40 | 180.80 | 219.89 | 13.60
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5 | 201Q Oct. 28.29[9] 1.06421 | 0.694 | 6.47 | 181.30| 219.75| 13.61
6 | 2017,Apr. 20.49[9] 1.068047 | 0.693| 6.48 | 181.30| 219.70 | 13.59
7 | 2023,0ct.12.51[10] 1.06492 | 0.694 | 6.48 | 181.30| 219.75| 13.61
] sOBdzdyd 1 ftedoeodHj de B d3d dzls ' f totsn SXH J da
5 HEts 2023 c¢c6., d4y %y &lddsE B delOimlstsef tdae j 5B to
tcze RRs@izq@ d3j dzls f j#g d dH jsddafvis Istoic o SIEG sde® ¢ dzis dzj «
dlsdzs§C tfMmisd K Cazdf PS8 dzd yr o dH dzts, Yylsts M Bsd
fMdzj Hdzj ets Bsdzr h qdzMise s f O Odstc B o 1 BOBBOPES| . § t
P= 0.2D0D=4141, SOCt] dqLABJdzj dzdd o Mmdztso dzgsdz ¢
Sfdlsj O
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tcOh jdzgdw C B3 IsT 103t otttk ®HKOIS S 2GS Oy h
0 3EPOXI ( tdL) Peep Impadt fslstej B s Odzts iy sted EBEP@&c O
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(0]
B
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o ts¢
stcB
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tcj 6 d Mmisdeddetiste Pdzd igOE HOW b ( § sls ftsojtendetsisd €
dzstclzo SHW dzts?2 dzj H dzO Ctsd3j Isyg .

1 OBdz¢é HjdedV CtdBils” 103® &y d'OH Y dioizigdyepfys. t
Hd &z0d3d yd MS dn f OtcOd3j stetso Cd3j Ist M. ] . ¢ Mts g
CteslsSsf jedsHdyu MEts?2 CdzdizyIsf j @B dzdivs o tdeasdhIds'y
Mk ¢ (fm 22 fs 24 QackMmls® 2023 G. ) . 1 OB
Offstesdzsdzd yj ME 52 BMjtco Olsstedd o Odze dzsrn O R dzfyls d
zO k¢ COHYdS dMmls ©dzO, fn f 6RO, ! & B ' isljtatrj fpErudlfi @ di4
dLBBtOY jdd?2 CBd3jls’ M 1 CMistdydvded ©ls 10 fr
dzOB dz¥ H j dzgd j  totse t5H dVdptinfiPel.5,dz090 {f fipbsds itctOUIO FRATZD {
ofmdn Mkh iMmlsokze hda Wddz sBAX.L ¢IO8 M QYkzde'miste d s j dzq
FLAT-* B'" dzd ¢ sdzzyg dz@ d o3j dzdets dzO 1 Is Bdd {f Wsdnaizj Isi telzd 2 )
fjteor 2 dzsy'! dzOBdzé Hjdedy M yddzr ¥ tsL dzOC sd3dzj dzd
CsdgjIsr M 1 CMPfstdydj?2 ls 10 Hts 60 MmjSkdzH OR,
dL sB tafafy jedz dzd ftsdzyjdzr M + CMfsLdydi?2 60 Mjck
s OB dZd YO 2. woBHCO dOBd*HJjdd) CttelsCtsf j t

Table 2. Summary of observations of the shorperiod comet 103P
T r D ph, . TEt h . t,
BB R ) h~1 B \Y R I m.__ X

m

2023, Aug. 22 | 1.27 | 0.513 | 49.55 10 10 40 25 10- 60

3

2023, Aug. 23 | 1.26 | 0.505 | 50.01 25 20 20 20 60
6

2023, Aug. 24 | 1.25 | 0.498 | 50.52 30 35 35 30 60
9

I 1sOBdzd yd 2 dfGeedda]Hiy)dts 6 PUrQap) goOmissy dzdy C s
wtsdzdzy® d ) § &3dzd (ph) % Qustsyrls? oLtz uRC file 2O W d dz!
LCMmY sut)d yd d

tdJLEzdz sOIst dgimimdzj Hse Odzed 2 CBtetslsC [§{Q toif figde ay
ftsdzzyj dgdz" = HOdzdz" = d2OB A&zt Hj dzed?2 M §tod d3j dzj dzd j O3
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HOdzdz' @ ftetso 5H O dztsf Ty aigPo  {f Tertsas dekOegds” lsljl | ff ts datz y J
1 CoOlststed Odz' dz" 2 CtssteH d dzOIsT d odL EzOdz dz 2 B d
fMeh jlsokzs hdn Wdd B©LOR

sOBiZd @ o ®IsstcdOdz! dgr | SCtBteHddzOls™ dzO {1 fsak J
o jdzdyddyr CttebifjttdtsHdyd MEts?2 Ctsd3d
Table 3. Equatorial coordinates at epoch J2000.0 and apparent magnitudes of shqrériod

comet 103P
’ - LO9JLH
[ Ol O h,m,s h,m,s iz o j dzd
221633.024 014411.99 +39 42 44,4 16.9
22 22 49.728 0144 13.40 +394251,1 16.6

2110 09.120 0143 56.43 +3941 37,5 16.2
2111 37.248 01 43 56.83 +39 41 39,0 16.7
22.08.2023 2117 29.760 01 43 58.14 +39 41 45,3 17.2
20 39 26.208 01 49 39.53 +40 04 34,5 17.9

20 48 31.392 014941.74 +40 04 43,6 17.9
2053 04.416 0149 42.85 +40 04 48,3 17.9
20 57 35.712 01 49 43.97 +40 04 52,5 17.7

23.08.2023 21 02 08.736 01 49 44.98 +40 04 57,0 17.8
20 01 50.304 01 55 30.66 +40 26 29,9 16.9
20 06 23.328 01 55 31.82 +40 26 35,0 17.1
20 19 59.808 01 5535.18 +40 26 47,1 16.7
20 29 04.992 01 55 37.52 +40 26 56,4 17.2
24.08.2023 20 01 50.304 01 55 30.66 +40 26 29,9 16.9

l IsOBdkdyy 3 HtwdojHjdz HOISO dzOBdz®¥ Hj dzd 2, 9 ¢
d 9adqHd®BOY LojLHABBOW 9ojddyddzo.
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Ced3gd st 103t

Table 4.Results of the measurement accuracy and their eors for the short-period comet

103P
- ' Sa, e dy Sq,
m P x m P x m P x m P x
2023, Aug. 22 0.531 °0.099 0.419 °0.078
2023, Aug. 23 0.330 °0.038 0.368 °0.042




| 2023, Aug. 24 | 0323 | °0.036 | 0427 |  °0.048 |
{dLEd 5O f teddadiwjj dddz’ {25 S0 O s, ybt Mt

fts fevdBsets otshma sy Hj s Odzj {iistejhigd rOdefisdzddis o D Is fr
ECOLT 90l d&zO HsMsObsyds o' MeS 2 ktydshmisd dL

L

Aslstsdzj stedyj MS OV tsBOBBISCO WwWodzw jIsfyw dzléQq’Bt
slsster 7 YWdLdUuiMSdE §OwO®Rjstese Stijls. 1 O
J

dzj ¢

§OCjls f tehdortesdudp] OL tOB 5l Odadets 2  tokzMMS d &5 Ofnlk
dmf sdz' L 2j Isiyv ME3 Ml O telisdBaiztzp dzd v LSJAHASSHOUTS
fted {tsusdgsfids' Lo jL Hdzs? "08[ B jud dzs Ox®oe s W @ dz' Ists

ZOL dzOyj dzd 2, Hdzd 20 d~ o tsdzd@~44dzdy/C B50dgdR~ 640dzds d o3
| ~790dzdy. 4 L Zdz! IsOIsr Wlstsdid Istedyd MSdr BBtOBSISEE
ftede j Hidaypl BOGezdYgd o j Hj dz Mtej Hdzd j L dzOyj ded "
CotetslsSCtsf JtedsHdyYd ME 2 BMURHg) s dBEDBda W d dz! Istc On
sOBEZJYPH IR J Lo jLHd pebigitdsHndyj MEs2 ¢
Table 5. Apparent magnitudes of shorperiod comet 103P

U, Addz Iste
Aug. 2023 B Vv R |
22.06973 1764N03 0| 16890N09 0 16. 43N/ 15. 99N
23.04313 1759N03 0| 16. 86N 16.4aN 15. 95N
24.07128 17. 55N| 1679N02 0 1633N02 0 15. 9@aN
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Figure 5. Mean visual magnitude of shoHperiod comet 103P/Hartley 2 in BVRI filters
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Table 6. Absolute magnitude values of shoyperiod comet 103P
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Figure 6. Dependence of the absolute stellar magnitude H of the shgmériod comet
103P in BVRI filters on time
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DETERMINATION OF PHYSICAL AND DYNAMIC PARAMETERS OF THE SHORT -PERIOD COMET
103P/HARTLEY 2 BASED ON OBSERVATIONS AT THE SANGLOCH INTERNATIONAL
ASTRONOMICAL OBSERVATORY

Based o observations carried out at the Sanglokh International Astronomical Observatory of the Institute
of Astrophysics of the National Academy of Sciences of Tajikistan, astrometric and photometric processing of digital
images was carried out, equatorial caoates were determined, and the geocentric trajectory and orbit of the comet
were obtained. During the observation period, the curves of the comet's apparent and absolute magnitude in BVF
filters were constructed. During the observation period, the coaggparent brightness gradually increased, and the
absolute brightness of the comet did not change. A |
that the comet was inactive during the observation period from August 22 to 24A26881ing to our observations,
the average estimate of the comet's nucleus diamete
the first appearance of the comet, the perihelion distance (q), orbital eccentricity (e), orbital amci{atind
revolution period (P) of the comet changed dramatically. It turned out that the reason for the change in the orbital
parameters is the approach of the comet to Jupiter at a minimum distance of 0.374 AU on December 19, 1993. Th
absolute stellamagnitude of the comet decreased by 2m.52 stellar magnitude. This indicates that the comet is losing
its activity year after year. Optical observations of the speritod comet 103P in MAOS were carried out during its
6th appearance in August 2023.

Key words: comet 103P, equatorial coordinates, stellar magnitude, trajectory, orbital elements,
photometry, nucleus, dust productivity.
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Table 171 Characteristics of the obtained capacitor structures for barium titanate
films (Si/TiOx/Pt/BaTiO3/Ni).

YyOMmMlsttsutejHdzy J LlvtejHAz] ] L dzOyd dedr gt dzj SIsted
1\ y BC sMmisd, |sOdzg6j dz0 ke dzO H f tesded y0OJ o3
fslsjt!, tgdu
25 862,3636 0,04545 303,4291
50 848,3636 0,03809 298,5034
60 840,9091 0,03709 295,88046
100 833 0,03345 293,09759
120 830,3636 0,03073 292,16996
200 821,5455 0,02955 289,06722
500 806,4545 0,024 283,75736
1000 795,8182 0,02443 280,01487
2000 787 0,02218 276,91213
5000 1772727 0,02282 273,48951
10000 771,0909 0,02482 271,31439
20000 749,8182 0,02 266,82941
50000 753,1091 0,01664 264,98735
100000 | 737,0909 0,02818 259,35122
200000 | 729,0909 0,03045 256,53636
500000 | 729,2727 0,08909 256,60033
1000000 | 729,5455 0,14909 256,69629

v OB d&Zd yonw02s0CIsj ted Misd ¢ d
f dzj dets ¢ Is d Is © dz@B/ OOMUSH I©OEAN|)d W

Table 27 Characteristics of the obtained capacitor structures for strontium titanate
films (SI/TIOX/Pt/SrTiO3/Ni).
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5000 376,079 0,01926 180,44483
10000 372,894 0,01796 178,91665
20000 370,906 0,01931 177,96286
50000 366,318 0,01889 175,76157
100000 | 362,869 0,02139 174,10659
200000 | 360,256 0,02264 172,85324
500000 | 360,421 0,06367 172,93241
1000000 | 361,943 0,16022 173,66242
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(Si/TiOz/Pt/BaTiGs/Ni, Si/TiO=/Pt/SrTiO3/Ni).
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Fig.1. X-ray diffraction pattern of a five-layer BaTiOs film on a
silicon/titanium/platinum structure from sol with a concentration of 55 mg/ml after the final
heat treatment at a temperature of 750AC fo
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Fig.2. X-ray diffraction pattern of a six-layer SrTiOs film on a
silicon/titanium/platinum structure from sol with a concentration of 55 mg/ml after the final
heat treatment at a temperature of 750AC fo
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Fig.3. SEM images of barium titanate (a) and strontium titanate (b) xerogel films on
a Si/TiOz/Pt structure obtained by the solgel method after annealing at 758 for 60min
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Fig.4. SEM image of film and nickel contats (a) and schematic representation of the
structure of Si/TiO=/Pt/(BaTiO3s), (SrTiO3)/Ni (b)
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Fig.5. Frequency dependence of the permittivity (a) and the tangent ofhe dielectric
loss angle (b) of théBaTiOsand SrTiOs films
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DIELECTRIC PROPERTIES OF BARIUM TI TANATE AND STRONTIUM TITANATE FILMS
FORMED BY THE SOL -GEL METHOD FOR CAPACITOR STRUCTURES

This article examines the permittivity and dielectric loss tangent of Baan® SrTiQ perovskite films in a
capacitor structure formed by the gmll method on a HiiO.«/Pt substrate. The capacitor core is a-faxger barium
titanate xerogel film with a thickness of 220 nm and alaper strontium titanate film with a thickness of
approximately 300 nm. The films wesgnthesized by the sgel method with afinalmneal i ng t emper at
for 60 minutes. The tasks related to the development of a method for the formation of multilayer capacitor structures
the study of the morphological and phase composition of the Baan® SrTiQ films, as well as the valuesf
permittivity and dielectric loss tangent in the frequency range of 25 HzMHz were solved. The values
permittivity and dielectric loss tangent change as follows: for Bafii@s at frequenmes from 25 Hz to 1 MHz, the
change ii257,dodtigsi 3i0s85,@Gnd@ASITIOf i | ms, U vari@s78nantiet ganf
to 0.16. The obtained frequency dependences of the permittivity of BahDSrTiQ films show a decrease in
permittivity with increasing frequency and a Raonotonic dependence of the dielectric loss tangent. It was found
that at a BaTi@and SrTiQ film thickness of less than 100 nm, a tfilm capacitor with a platinum lower electrode
does not always form, which is probably caused by shunting of the seuctur

Key words: solgel methodfilm capacitor capacitancéljelectric permeability of the filmgjielectric loss
tangentparium titanate, titanate strontia, capagitmanning electron microscope (SEM)
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the period 19452024.
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Fig. 3. Average seasonal temperature changes for the Aywaja desert over 80 years in
the period 19452024.
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AIR TEMPERATURE AND PRECI PITATION IN THE AIVADZH DESERT
PERIOD FOR THE 1945-2024

The paper presents the results of the analysis of time changes in air temperature and precipitation in the
Aivadzh desert for the period 192924.The rising temperature in the Aywaja Desert hasenonrs causesrising
greenhouse gas concentrations alter the heat balance, particularly the increase itegebozdne over the desert,
where cloud cover is minimal, solar radiation reaches the surface at its maximum, causing overheating ohthe dayt
surface. Dry air leads to lower heat absorption, which increases diurnal temperature vaRatingsemperatures
increase evaporation and transpiration, reducing water reserves even with constant precipitation. Reduced vegetati
leads to erosionteduced soil moisture retention, and further increased aridizafio®.complex interaction of
radiation, atmospheric dynamics, and feedbacks such as dust storms exemplifies physical climate change in tf
Aywaja Desert. Understanding these processes tisatrfor predicting future climate change in arid zones and
developing adaptation strategies. Deserts are key indicators of climate change. Given their significant impact on globze
processes, international efforts are needed to monitor, adapt and pheveonsequences of climate change in these
regions.

Keywords: Air temperature, precipitation, Aywaj Desert, average monthly temperature, average annual
temperature, average air temperature. Saidi regions, Sahara Desert, Arabian Desert, Karakum Dé&3et,
Desert, climate change.
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Ctsdgyj dzelsteOydd ddsjils o dH:
m= i+ RTH 8r(QutQ2) (1-X0)” + (2Q2+2Q3) (1+X0)*+3Q(1-X0)*  (2)
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CGHP,QdQ:i C sdzmis Odzls T, sftcjHjdvshdj dzjtceds
(1 dzj eedw fdsh jdedw) . |
rduwwjtjdydekzy oo pdzhfse®nit @9 ddw (R dif 6 dadzts
i tsdzlkz yd d3:
[ 17T X" max= (-RT? DHX(1-X2))+ (2T(Qu+2Q2+3Qs)/ LH-6T(Q2-Qs)
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Qua(?TIUX2?) max= DHI2T+RT/2%(1-X2) (5)
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[H = (L& +nL0&)/(m+n), (7)
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s OB dZd.YyQPLEd SO tOMWielsse L dzOyJ dzd 2
Table 1. Resultsof calculationsof Q12 values

ud 4fSjH 1t & T/ Q12
Mils§ &3O|J deq J f&z ST AOK. | X max C1r30Ok.
Al-
ca CaAb | 4, 13.63 10000 .56
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odzdw dgdw dzgj BECOL" 908Is dzO jVvY dL d3j dgj ded j .

v OB dzd.$0O My jlk Cs1 WWJdyd,j dzsstsea OFIsPpbCasflsd
Lz B ls oz ff T ( dzO dzls O dftsud HiyS)s 2 JistOdp stz vy *

81



Table 2. To the calculation of calcium activity coefficients in the systems ATa-
element of group Il A (lanthanides) of the periodic table

v dMmilsj[Qa [ Qu
Al-CaMe Cr LtcOo dzj dzd J
Ols.

Al-CaSc |-173.3|-41.6

Al-CaY 77.2 -31.5
Al-Cala |63.8 |-50.0
Al-CaCe |56.0 |-54.6
Al-CaPr |51.6 -46.0
Al-CaNd | 23.7 -3.40
Al-CaPm | -8.7 35.3
Al-CaSm | -9.7 37.9
Al-CaEu |-4.7 103.1
Al-CaGd |-7.7 33.2
Al-CaTb |22.4 -5.2
Al-CaDy |22.2 -5.90
Al-CaHo | 30.2 -11.7
Al-CaEr |21.8 -6.2
Al-CaTm | 4.3 9.9

Ig f+0 = -8.656xsci 244262
lg feo= 4805, i 1.852x/2

Ig +°= 5.002qa 1 2,936

Ig f+0 = 4.915xce T 3.206%ce
Ig feo = 4186, T 2.702%7
Ig f+0 = 0.23%qi 0.200x
lg £ = -2.891%m+ 1.138%n?
Ig 20 = -3.948sm+ 2.227Xs2
Ig 20 = 7.319y + 6052
Ig f+0 = -35724 + 1.950Kc
lg feo = 0.267xrni 0.308xry?
lg feo = 0.2720y 1 0.223 X0y
Ig 40 = 1,062 T 0.685%10°
lg f+o = 0.283e, 7 0.361xer?
Ig 40 = -1.570rn+ 0.557xre?
Al-CaYb |-48 1773 106l = 5 8@y + 4.540x/2

Al-Calu 380 [-178 [\ (i g 1 aens?
} tod d3d U O dzdi2=-2L2H. j9IM Oy / @6
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Figure 1. Influence of elements of group Il A of the periodic table on the activity
coefficient of calcium in liquid aluminum at 1000 K
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MHjtey O Jd3 toJ HEBSL j A3 dzt dz" § 3 Is ©Odzdz .

bolsstcOBII2 P SB[ toj L Zdz! SOISOd3 dL d3j dzd dzed v Is |
s OOCIsjtedL 59 Odzts fsorh jdad J d f sded ¥ § dad § to
tcOMYy dzOo dzj dzdetsds Odzt B3dded d GJted dzj cdJtetso Odzdd Istej I
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tcOfmMlse stew s Mw COdz? ydr o BMmdzy dgmy tstipf Hsp G@E , ols
tcOB IS . sdzj HMseadj d3 { ssets MisOdzd  sdzlz yg dzdz" |
ftesdL o tsHd d&zlhy tOMyyy s odzdwdzdw tjHSECSBL j 3] dz2 dzr =
tcOMY dzOo dzj dzdzts s O dzé d3d dzd d .

VMisOdzts o dzj dzdzO1 4 tc O tdzp jo @ ldpdpt) d t da®dz! dzOW L Oa d
gL d3d dzd dzd v d&3d OCIsdoeo desfyisd d tOMmlse sted di3tsMmisd § SHIS
edmMizdzt 0~ 1 d 2. REuQfYisd iy, dzOe sAhCah@gcdg'ls { tsdzd >
OCIsdo desmis! COdzr ydvw, fHtod + Istsd3 did=rddh.0ls j e &

v OB d&zd. 5 Oyl sk ttOMmise sted QZARGad df CkpasE iz § r M
(zOdzZls OdesdH T ) f jtedsHdyUd MEs?2 sOBdzd yr

Table 3.To the calculation of calcium solubility in the systemsQstelement of group
[ll A (lanthanides) of the periodic tabl
g d Mmisd|Qu ‘
Al-CaMe 23 Lo dzj dzd §
Cr y-06.
Al-CaSc |-173.3| -41.6 | Xsé+ 3.716%d1-Xca)i 0.55(Exca)? 0.41lgxal 0.045 =0
Al-CaY | 77.2 -31.5 | %1 2.72%(1-Xca)i 0.725(kxca)%i 0.54lgxa i 0.039 =0
Al-Cala |63.8 |-50.0 | X’ 1.818Xa(1-Xca)i 0.457(1-Xca)’i 0.341lgxai 0.039 = 0
Al-CaCe |56.0 |-54.6 | Xue’T 1.60%Kce(1-Xca)i 0.419(kXca)?i 0.314gxcai 0.036 =0
Al-CaPr |[51.6 |-46.0 | Xpr®i 1.624pr(1-Xca)i 0.497(:Xca)’i 0.37gxcal 0.042 =0
Al-CaNd | 23.7 |-3.40 | xndi1.243xd(1-Xca)i 6.710(txca)’i 4.998gxcai 0.572 =0
Al-CaPm | -8.7 | 35.3 | Xpni 1.736%m(1-Xca)+0.498(1-Xca)’+ 0.359Igxa+ 0.025 = 0
Al-CaSm | -9.7 37.9 | Xsnfi 1.85&sn(1-Xca)+0.603(1-Xca)’+ 0.449gxca+ 0.051 = 0
Al-CaEu | -4.7 103.1 | X221 1.268x%u(1-Xca)+0.222(1-Xca)?>+0.165lgxa+ 0.019 = 0
Al-CaGd | -7.7 33.2 | Xad 1.9Xcd(1-Xca)+0.689(1-Xca)>+0.513gXca+ 0.059 = 0
Al-CaTb |22.4 |-52 | xm?10.911%n(1-Xca) i 4.365(EXca)?i 3.25lg%ai 0.372=0
Al-CaDy [22.2 |-5.50 | Xpy’i0.882x%y(1-Xca)i 4.158(%xca)%i 3.096lgxai 0.355 =0
Al-CaHo [30.2 |-11.7 | Xuo’i 1.62&o(1-Xca)i 1.962(txca)?i 1.461gxcal 0.167 =0
Al-CaEr [21.8 |-6.2 | xe?0.819%(1-Xca)i 3.716(kXca) % 2.767Igxai 0.317 =0
Al-CaTm | 4.3 9.50 | Xrnfi 2.954%m(1-Xca)+2.41(1-Xca)*+1.794Ig%a+0.205 = 0
Al-CaYb |-4.8 |-77.3 | xvi 1.358n(1-Xca)+0.296(1-Xca)>+ 0.22gxcat0.025 = 0
Al-Calu |38.0 |-17.8 | xudi 1.85¢u(1-Xca)i 1.287(kxca)? 0.958gxcai 0.011 =0

1 tod d3j yOdzadjo=-2L2H. jOM-Oy / ¢
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CALCULATION OF THE DEGREE OF INFLUENCE OF ELEMENTS OF GROUP IIIA OF THE
PERIODIC TABLE ON THE ACTIVITY OF CALCIUM IN LIQUID ALUMINUM

Known valuesof thermodynamic activity are used to assess the ability of third elements to influence the
solubility of second components in ternary and more complex systems. For various binary, ternary and
multicomponent systems based on aluminum, it is necessary %o tkieoactivity value and its dependence on the
composition, since this allows us to explain the degree of influence of calcium and rare earth metals on the structur
and properties of liquid aluminum. The paper presents the results of calculating thenGadtivity coefficient in
liquid aluminum when alloyed with rare earth metals (REM). Their influence on the \&ltles calcium activity
coefficient is analyzed and it is established that Gd, Sm, Y and Sc reduce the calcium activity coefficisimimalu
melt. Other REES, increasing the activity coefficient of calcium in aluminum, can show good alloying ability in the
melt. In the course of the study, data from binary state diagrams were used, due to the fact that there is no informatic
in the litelature on many thermochemical properties of calcium in aluminum alloys with REEs. The calculations are
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based on the provisions of the theory of subregular solutions of the dependence of chemical potential on the
concentration of components.

Key words: caldum, aluminum, rare earth metals, intermetallics, concentration, thermodynamic activity,
activity coefficient.
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Figure 1. Changes in the average monthly value of aerosol optical thickness in
Dushanbe city in 20162023
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Figure 3. Changes in the average monthly value of water vapor in the atmosphere of
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Figure 6. Changes in the average seasonal value of the Angstrom parameter in the
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CHANGE OF ATMOSPHERIC PARAMETERS IN DUSHANBE CITY IN 2010 -2023.

The article presents the results of the study of changes in atmospheric parameters (aerosol optical thicknes
water vapor and Angstrom parameter) in the city of Dushanbe for the perioe2@R30During this perid in each
of the years mentioned significant changes are observed. The average value of the optical thicknessof aerosol for th
period was 0.29. An increase in aerosol optical thickmessobserved in 2010 (0.32), 2011 (0.31) and 2023 (0.44),
which indicates theabout air pollution in Dushanbe city. Decrease in aerosol optical thicknesseo@sled in 2013
(0.24), 2015 (0.23) and 2022 (0.27), whiodicates a relatively clean atmosphere in Dushanbe city. Average value
of Angstrom parameter for the wigoperiod of the study is 0.78. Increas@igstrom parameter is observed in 2012
(0.90), 2018 (1.02) and 2019 (0.98)decrease in Angstrom's parameter is observed in 2010 (0.69), 2017 (0.65) and
2023years (0.59). The decrease in the Angstrom pararisethre to largeparticles, and its increase is due to an
increase in the number of small particles in the atmospBenming the study period, the average value of the water
vapor content in the atmosphésel.20 cm. The increase in water vapor conteribund in 20131.37 cm), 2017
(2.30 cm) and 2023 (1.35 cm). Decrease in the contemaitefr vapor in the atmosphere of Dushanbe was observed
in 2014 (1.10 cm), 201@.82 cm) and 2022 (1.18 cm).

Keywords: Dushanbe atmosphere, aerosol optical thicknegster vapour, Angstrom parameter
spectrophotometry, particles, climate, research, winter, spring, summer, autumn.
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Figure 2. Back trajectories of air masses for hree heights of 500, 1500 and 2500 m
above the Megdor glacier and an ensemble of 27 trajectories for the maximum temperature
on July 31, 1983 for 7 days
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Table 2 Coordinates of the sources of the beginning of the air flow for
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Figure 3. Back trajectories of air masses for three heights of 500, 1500 and 2500 m
above the Megdor glacier and an ensemble of 27 trajectories for the minimum temperature
on 20 01. 2008 for 7 days
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Figure 4. Average monthly changes in air temperature over the Megdor glacier
over 4 decadeg 1982 2021)
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Figure 5. Dynamics of changes in the average seasonal air temperature above the
atmosphere of the Megdor glacier over four decadgs1982 2021) .
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VARIATIONS AIR TEMPERATURE ABOVE THE ATMOSPHERE OF THE MEGDOR (RUSSIAN
GEOGRAPHICAL SOCIETY GLACIER )IN THE PERIOD 1982 2021

The article pesents the results of a study of air temperature variations above the atmosphere of the Megdor
glacier(Russian Geographical Socigfgr the period 1982021, using the POWERASA) databaseThe average
daily air temperature for the period 1980221 abwe the atmosphere of the Megdor glad@tained from 17233
datg the maximum value recorded was.@1°C (07.31.1983, the minimum recorded wa82.20°C (01.20.2009 .
Over 40 years, the average temperature in Megdor@a2C. In order to determine theverse trajectory of the air
flow for the maximum and minimum temperature over the Megdor glacier, the calculation of theajeatiory was
carried out using the Hysplit model and back trajectories of air flows were identified at an altitude of ®0&nd 50
2500 m and an ensemble of 27 air flows over the Megdor gldtigas found that the maximum temperature over
the glacier is associated wit h Tleilowestfmorahlysaluésavererecorded a |
in January of the fst decad€19821991) and the highest values of air temperature over the atmosphere of the Megdor
glacier were recorded in June of the third decade-2002 The minimum values were recorded in winfer8.9°C)
of the first decad€19821991) and the maixnum values of air temperature above the atmosphere of the Megdor
glacier were recorded in the summer of the second and third de@36i€) The average seasonal values of air
temperature above the atmosphere of the Megdor glacier in the summer icaalesla@re recorded above zero
(positive temperaturgsand for the remaining months the temperature values are below zero, the coldest season is
naturally winter A slow decrease in temperature in autumn’® i$ observed during the study period, andaekse
in the summer periofD.7°C) Warming in winter and autumn by8C was detectedrhe average tepear change in
air temperature above the Megdor glacier for 4 decades in the perio@28indicate that the lowest values were
recorded-7.4°C) in the first decad¢19821991) and the highest values of air temperature above the atmosphere of
the Megdor glacier were recorded in the third dec@B8°C), which is 09°C higher than the average letgrm
temperature The dynamics of change shows adyal increase in air temperature b¥°C up to the third decade,
then a decrease by22C in the fourth decades$t was found that in the last decade, the Megdor glacier has been
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experiencing a cooling process associated with increased pollution d¢di¢cker gurface due to dust particles and soot,
which significantly changes the albedo of the glacier surface and a decrease in solar activity-ih s@&4ycle

Key words: Megdor Glacier, air temperature, POWER (NASA) database, reverse air maddYISWLIT
model, temperature trend, average monthly temperature, average seasonal temperature, average annual temperat
maximum temperature value, normalized temperature
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Figure 1. Titration curve. Dependence of solution pH on the volume of potas
hydroxide (\, | KOH) at 298.2 K and | = 0.1 M NaN®Qa - phenylalanindPhe), b - tyrosine
(Tyr) (titration curve of HCI with KOH (1) and mixture of HCI +yiTwith KOH (2)); c-
tryptophan(Trp) . Dots- experimental data, linescalculated data.
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Table 1. lonization constants of phenylalanine (Phe), tyrosine (Tyr) and tryptophan (Trp)
in aqueous solution at 298.2 K.
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Figure 2: Distribution diagram of amino acid forms in aqueous sahuib298.2 K and | = 0.1
M NaNGQ:s: a- tyrosine(Tyr) ; b - tryptophan(Trp)
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PROTOLITHIC STUDY OF CERTAIN AROMATIC AMINO ACIDS IN
AQUEOUS SOLUTIONS

The protolithic properties of some aromatic amino acids: phenylalanine (Phe), tyrosine (Tyr) and tryptophan
(Trp) in aqueousdutions at a temperature of T = 298.2 K and | = 0.1 mol/l NmpiN€re studied using the pinetric
method. The protonation constants of the amino acids under study were calculated based on the equations of titratic
curves of weak dibasic and tribasic acidth a strong base. To evaluate the acidic and basic properties of amino
acids, as well as to identify specific patterns between them, the inductive effect of aromatic benzene, phenol and indol
rings attached to the alanine molecule in relation to agtself was considered. It was found that the acidic properties
of amino acids increase in the following order: Trp > Tyr > Phe > Ala. The basic properties of these amino acids alsc
increase with the transition from alanine to tryptophan: Trp > Tyr >>PAk. According to this series, it has been
found that the amino acid tryptophan has the highest acidic properties. The acidity of tryptophan is ~2 times higher
and its basicity is ~3.3 times higher compared to phenylalanine. The regions of existen@msfforms of the amino
acids under study were also determined using distribution diagrams.

Key words: pH-metry, titration curve, phenylalanine, tyrosine, tryptophan, ionization constant, inductive
effect, mesomeric effect.
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2.

v OB dZdyo 3.

i . bPii+0Ai
ai i 6pAubypo6o6l OGu=+yanuouca a+uuAGyAdépal
G R pood 1 ¢auo Ng20 ds20 Adltey + MR Db
YOGRAdou .Y/ Ugg. | ] fcaodymnan
7 CHs 83-84/10 70 1,4742 1,3012 Y 4HgOsPCl 36,78
36,84
8 C2Hs 84-85/5 62,2 1,4736 1,2555 Y 4H 1003PCl 41,395
41,27
9 CsH7 77,5785 76,4 1,4662 1,2081 Y 4H1203PCl 46,013
45,52
10 i-CaH7 72-74/5 65,3 1,4749 1,2208 Y 4H 1203PCl 46,013
45,76
11 CaHo 88,5-89,55 68,5 1,4660 1,1694 Y 4H 1403PCl 50,63
50,32
12 i-CsH11 117-1187 53,6 1,4751 1,1837 Y 4H 1603PCl 54,35
54,12
MOtOCIsjtedMsdC O fsdzzyj dede’ = WM dlstse
) R culdy rats Na?° ds2° | W stcd3lz MRb MRp, P % MRp, C % MRp, H %
Aw/ { d3d3 % dzO 3 wits)] dzO2 H/j Iz dzO2 H/j (¢ dzO2 H/j dz
Is 9" ydfd o ydfdzj o ydfmds o ydfmdzj
13 | CxHs | 1541556 57,4 1,5185 | 1,257 | &12H1704P | 61,73 12.25 56.81 6.19
6 61,328 12.1 56.25 6.64
14 | CsHy | 17717810 52,3 1,5026 | 1,202 | &13H1004P 66,32 1111 57.35 7.47
7 65,95 11.48 57.7 7.04
15 | i-CsH7 | 1741759 48,6 1,5144 | 1,245 b13H1004P 65,41 11.12 57.91 7.29
0 65,94 11.48 57.7 7.04
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dzCsHo | 1901912/9 51,1 1,4986 | 1,174 | &14H2104P 70,93 10.48 58.82 7.06
8 70,56 10.91 59.15 7.39

v OB dzd yo. 4.
MmOLOCIsj tod isd@Or (Isdzdgf sMW Olstso

G R 1 ¢aud Ng20 0420 AlGugy MR Db MRpb,P % | MRp,C% | MRp, H%
Ui 68/ Ui 6d/A| Ul 6&/A| Ul 6 O/
T¢aodys1¢aoyHicaoy<icaoy+
17 Y2Us 52,1 1,5322 1,3023 | Ci2H1704PS 68.55 10.28 49.47 5.63
67.74 10.80 50.0 5.90
18 i-C3H7 48,3 1,5351 1,173 C12H1704PS 71.44 9.85 49.71 6.66
71.25 10.25 51.6 6.29
19 0-CaHo 47,8 1,5075 1,2378 | C12H1704PS 76.061 9.56 54.08 6.80
79.98 9.81 54.43 6.64
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SYNTHESIS AND STUDY OF 1,2 -DIOXOPHOSPHOLANES CONTAININ G BENZOXY
GROUPS IN THE PHOSPHOLANE CYCLE

Based on this review, it can be concluded that complete esters of trivalent phosphorus are mainly obtainec
by the reaction of phosphorous acid chlorides and amides with various alcohols. Phosphorous acidvesters ser
starting materials for the synthesis of various pentavalent phosphorus derivatives, in particular, cyclic
thionophosphates, which are obtained by the action of various -solfitaining agents on cyclic phosphites. Six
alkoxy esters of glycerol werebtained by the reaction of glycerol monochlorohydrin with metal alkoxides. Six
chlorophosphites of the 1,3dloxaphosphonal series were characterized using glycerol monoalkoxy esters by the
action of phosphorus trichloride. Four representatives -atkdxymethyl2-benzoxyl,3,2dioxaphospholanes,
previously unknown in the literature, were obtained by the action of benzyl alcohol on chlorophosphites- Three 4
alkoxymethyl2-thiono-2-alkoxy-1,3,2dioxaphospholane compounds, previously unreported, were siggbeby
the action of sulfur on medium phosphites. The composition and structure of the new substances were confirmed b
modern methods of elemental and instrumental analysis.

Key words: temperature, synthesis, glycerol, monochlorohydrin, glycerol, alichydrin, dioxane, ether,
benzyl alcohol, acetic acid;dlkoxy-2,3-propanediols, diesters, phospholanes, i¢&ophospholanes.
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ANALYSIS OF EXPERIMENTAL RESULTS OF THERMAL CONDUCTIVIT Y AND DENSITY OF
POLYMER SOLUTIONS OF BENZENE WITH POLYSTYRENE
DEPENDING ON TEMPERATURE

This paper presents detailed experimental data on the thermal conductivity of [ymer solutions in
the benzene polystyrene system. Research has shown that the therheanductivity of these solutions decreases
with increasing temperature. This phenomenon is explained by the fact that with increasing temperature,
molecular motion increases, and the density and efficiency of heat transfer between polymer and solvent
molecules decreases, which collectively leads to a decrease in thermal conductivity. Furthermore, it was found
that the solubility of the benzene- polystyrene system, as well as the quality and physicochemical properties of
the studied solution, directly depad on the time of polystyrene dissolution in benzene. The polystyrene
dissolution time during solution preparation ranged from 0 to 350 days. A longer dissolution time promotes a
more uniform distribution of polystyrene in the solution, increasing the stratural stability and density of the
solution, which, in turn, affects the thermal conductivity and other physicochemical characteristics of the
system. Thus, the experimental results demonstrate that to optimize the properties of benzene + polystyrene
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solutions, it is necessary to consider not only the temperature and concentration of polystyrene, but also the
duration of its dissolution in benzene. These data can be used to predict the thermodynamic and thermal
characteristics of polymer solutions in pradtal and laboratory conditions, as well as to model heat exchange
processes in polymer systems.

Key words:thermal conductivity, density, polymer solution, polystyrene, benzene, concentration,
dissolution time, optimum, constant, catalyst, optimal concenation, thionols, trichloroethane, xylene,
optimization, bromoform.
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Schene 9. Synthesis of benzofuran 16 derivatives using a palladidbased catalyst.
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Scheme 10. Synthesis of benzaofn 19 derivatives using a palladiumbased catalyst.
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Scheme 14. Synthesis of benzofuran derivatives using a palladitbrased catalyst.
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Scheme 19. Synthesis of benzofuran 36 derivatives using alddised catalyst.
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Scheme 21. Synthesis of benzofuran 77 derivatives using a-Bdised catalyst.
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Scheme 22. Synthesis of benzofuran 80 derivatives using a-Bdised catalyst.
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REVIEW OF THE SYNTHESIS OF BENZOFURANS AND THEIR DERIVATIVES

Pharmaceutical chemistry occupies a prominent place in the complex of scientific and academic
disciplines encompassing various aspects of drug researth accordance with the applied nature of this
discipline, the goal of the course is to reveal the methodology for the creation, quality assessment, and
standardization of drugs based on the general principles of the chemical and biological sciences aed specific
applications. The foundation of pharmaceutical chemistry is the principles of chemical sciences (bioinorganic,
organic, analytical, and physical chemistry), as well as the skills and abilities that students and scientists must
possess after ampleting basic chemistry courses. The problems facing pharmaceutical chemistry are solved
using classical physical, chemical, and physicochemical methods used in drug analysis. Despite the limited
availability of textbooks and scientific literature, we wee able to acquire a high level of theoretical and practical
knowledge and demonstrate the global importance of research into composite materials based on thae
more-membered heterocyclic compounds with one or more heteroatoms. Benzimidazole and berazmte
derivatives have high biological activity as antitumor, antiviral, antifungal, antioxidant, antiulcer, and
antihistamine agents. Due to the rapid pace at which benzofurans are introduced to the market, the
identification and quantification of new congeners in biological samples is still one of the biggest challenges
faced by analytical, clinical, and forensic toxicologists. Benzofurans are a substance that has only been detected
in a few cities in the Russian Federation, but this does not preclude fetential spread in the future, making it
important to disseminate information about this substance. Because of the work done, an extensive series of
poly-substituted benzofurans and flavones is synthesized, including new compounds. The yields of thedtarg
products ranged from moderate to high, with a tendency to decrease when using sterically hindered reagents.
The key advantage of the developed reaction is its switchability, which allows for the production of two different
classes of compounds.

Keywords: 2R-8R™-benzo[4,5]thieno[3,2b] benzofuran, biological activity, dronedarone, amiodarone,
benzbromarone, benzofuran derivativesbenzothieno[3,2b]benzothiophene, 1,&iazabicyclo[5.4.0] undec7-
en, 2(2-formylphenoxy)acetonitrile, N-(2-iodophenyl)-N-methyl methacrylamide, imidazo[1,2i Jpyridine, N-
tosylhydrazone.
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Figure 1.7 Chemical formula of b-1,3/1,6 glucan [29]
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Figure 2.7 Mechanism ofb-1,3/1,6glucan binding to the macrophage receptor and its
activation
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