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TYINPOKHUHT W3, XAUJAJIMA KATJIAMU BA XAHJIAJIMA
KATJIAMOCTH KATJIAMJIAPUHUHT CYB-TY3 JUHAMUKACHUHHA
MOJIEJUIAILITUPHUIII
JlxymabexoBa.H.M,
accucteHT, TomkeHT JlaBnat Arpap YHUBEPCUTETH

MOJIEJIMPOBAHHME BOJHO-COJIEHOM JIUHAMWKHA KOPHEN
HHOYBbBIL, HOAITOYBBI U ITOAITOYBEHHBIX CJIOEB
IxymabekoBa.H. M.
accucTeHT, TamkeHTCku ['ocynapcTBEHHBI ATpapHblii Y HUBEPCUTET

SIMULATION OF WATER-SALT DYNAMICS OF SOIL ROOTS,
SUBSOIL AND SUBSOIL LAYERS
Djumabekova N. M.
Assistant Tashkent State Agrarian University
dzumabekovanilufar@gmail.com

AHHOTALIUA

Makonaga CyFopuil CyBM TaHKUCIUTM OpPTHO OOpaéTraH IapouTH YUyH
WIYpJIAHUIITa MOMWII TYHNPOKJapAa Fy3aHU ETUINTUPUIIAA CYB-Ty3 ajMalllyB
YKapa€HUHUHT MaTEMaTUK MOJACIIMHU SpaTUI.

Kamnt cy3nap: CyB TaHKUCIUTHU, CYB peCcypcliapyd, TEXHOJIOTHUS, CyBHU TEXalll,
CyB-Ty3, MATEMaTUK MOJIET.

AHHOTaIUA

B cratbe co3naHue MareMaTHYeCKOM MOJENM Ipoliecca BOAHO-COJIEBOrO 0OMEeHa
MPU BO3JICJIBIBAHUN XJIOMYATHUKA HA IMMOYBAaX, CKJIOHHBIX K 3aCOJIEHHIO B CBS3U C
HapacTarIMM ASHUIIMTOM TOJIUBHON BOJIBI.

KarwueBbie ciaoBa: Jlebuuur Boxbl, BOAHBIE PECYpPChI, TEXHOJOTHS,
BOJI0COEpEKEHNE, BOJHO-COJIEBBIC, MATEMATUYECKASI MOJIEb.
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Annotation

In the article, the creation of a mathematical model of the process of water-salt
exchange during the cultivation of cotton on soils prone to salinization due to the
growing shortage of irrigation water.

Key words: Water deficit, water resources, technology, water conservation, water-
salt, mathematical model.

XXI ACPHUHT y3ura X0C
TOMOHNIApHAaH Oupu Oy — Xank  ° iz _m L

o W
XY IKAJTUTHHUHT TYpJIH XHIT

abxaapuaa CyB HCTEHhMOJ KUJIHIII
CyphaTIapuHHHT  Kajal  ycuod
Ooputn  xpcobmanagu. Cyropma
JEXKOHYMITHK ymoy coxazaa
OupUHYU VpUHHU srajab
KelIMOKna. Hamiuk  pecypcnapu,
TYNPOK  YHYMIOPJIUTH,  Xamja
KYJUTaHWJIaIUTaH arpoTeXHUKA,
OYHEHUHT Typid XWil TaOumid —

UKJIMMUN [ApOUTIIApUJIArd TaOUU
OMOJIOTHK YHYMJIOPJIMKHU aHHUKIa0

Oepazu. Pacm 1 TynpoKHUHI cXeMATHK KeCUMH
«Tynpok—cyB-yeuMiauky» TtHsumuga 0SZ<6+U- — uiau3 Katiaamu; 0<Z<Z; -
coxup Oynaguran usuk Xaiigaima  Kartaamm;  Zi1</<L -

)KapaéHIapHU Te3Kop xucobnamr —XaigajaMa KaTJaaMoOCTH KaT/iaMu

yadyH Kypon cudartuga KOMMBIOTED TEXHUKACUHHU >KOPHHA KHJIWII, MaTeMaThK
MOJICJUTAITUPUII acOCHa arpo3KOTU3UMIIAPHUHT YHYMJOPJIMTMHU KHCKa BakKT
opanuruaa damopaT KAJIUIl IMKOHUHU Oepaju.

CyB pecypClapuHHUHT YeKJIaHTaHJIUT Y, 0OpraH capy, KyJUlaHWIaIuraH arpoOTeXHUKa
Ba MeEJIUOpaTUB TaAOWpiapHU XucoOra om0, HaMIIMK Y3TapUIIUHM Oaropar ;
KAJIQJNTaH, WJIMHANA acoClaHTaH MeToajapuHu Tanab kuwiMokma. Cyropma /R
CYBJIADUHHUHT ETHUIIMOBUMJINTUTA KapIId Kypall Ba KyprOKYMJIMKHUHT OJIMHU
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OJIMIITA HYHANTUPUIITAH UIILIAp >KaMJIaHMACH Ba TATKUIIUN KOHTP YI4OBIAPUHUHT
TYTPWINTH - CYFOPWIAQOUTaH XYyIyJHHWHT HAMJIMK JTUHAMAKACUHUHT aHUK —
UIOHYWIH Oamoparura O0FuK Oynaau. Ymoy makonana, W3 Hammuruaan 1o Wig.
HUCOUN TYIMK HAMCUTUMAOpPJIMKada OYIraH XaKMJIM HaMJIMKHUHT Y3rapuiliapu
XHUCOOJIaHTaH.

Kypu6 umkuinaérraH MyXUTHHHT KecuMHu (pacMm 1) yuTa KaTjamaaH. WIIU3JIH
KaTiiaM, XaljanMa KatiaM Ba xaigaiMa KaTjaaMOCTH KaTiiaMaaH ubopar oyinca, Ham
KYUHIIU KyHHIard TeHriiaMa ounan udogananamu [1, 2, 3]:

d dw dK 12E Z z°
—| D, W Ll-—L- T 11— - =0, 0<z<5+U.
dz{ W) dz} dz 7(5+u*){ 26+u.) 2(5+u) (0<z<s+u.)
[ gy _
dZ[Dl(\Nl) - } - =0, (+u.<z<7)
9o gy e | 0K,
dz[oz(wz) dz} K:so (2, <2<L)
(1.1)
W, ()|, , =W, =const ; (1.2)
W, (5 +u.)=W, (5 +u.);
i dw, ol ) AW,
Kl(Wl)_ Dl(Wl) d l} :|:K1 (\Nl )_ D1 (\Nl ) : } ; (13)
L z Z=5+Ux dz Z=5+u
Wl*(zl):WZ(Zl) (1-4)
ol ) AW dw
K, (\Nl )— D, (\Nl ) q L } :[Kz(wz)_ Dz(Wz) 2} (15)
i z |, dz |,
W, (L)=W,,, = const (1.6)

Wi, Wy — XaXMIum HaMJIUKIIAp; HAMJIMK YTKa3uIl KOdGOUIMEHTIapH KyWuJaaru
KYpUHUIIIA KaOYJ1 KUJIMHTaH:

Kl(Wl): AieAQZ; K;(Wl*): Al*eAl*Z : Kz(Wz): B1eBZZ;

Hubdy3uBank kodpduimeHTiapu YpHUra yJIapHUHT Yypraya KAWMATIapUaAaH
dbolnanaHuIAn

D,(W,)= D, =const D, (\Nl*)z D, =const D,(W,)=D, =const -

O— WJIAM3IM TUZUMHUHT UYKYPIUTH; d+Ux - YCUMIIMK WIIU3JIapH HAMIIMKHU CYpUO
OJIMII MMKOHMSITUra 3ra OYNraH 4YyKypiukK; Zi- TpaHUIa MEXAy NaXOTHBIM U
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NOAMAXOTHBIM clIosiMU; Wip- HEKOTOpasi IPOMEKYTOUYHAsI BJIArO€MKOCTh MEKIY
BIIYKHOCTHIO 3aBsifanust W3 u ipeienibHOM BIaroéMKoCcTbto Wy, ShHU
WS’ <W17P <W17HB;

L — ep octu cyBnapu CaTXUHUHT YyKypiuru; Wo,- MoJHas BIaroeMKocTh; Z- ep
CUPTHUJIaH TacTra WYHaITHPUITAH BEPTUKAT KOOpauHaTa [4].
by epna kylingaru mapT 6akapuiran

12E, ¢ z z°

== [ |1- - S dz=E,

7(0+u.) 3 20+u.) 2(6+u)
bynnga xaiimanma kaTiamMjard XaXKMJIM HaMiauKk (akaTruHa KyWujgaru

TEHICU3JIMK MyHOca0aTha OYJINIIN MyMKUHIMTUHU XUCOOTa OJIMII KepaKk

W3<W<Wrs,

oy epna, e W3 — namnuru; Ws — Jana HaMCUTUMIOPJIMTUHUHT Yerapacu.

(1) Tennmamanap CHCTEMAaCHHUHT Xap OHp TEHIJIAMACHHM WKKA Mapra

uHTerpamiad, Kyiuaaru udo1anu XOCHI KHJIaMU3:

M_ﬁe%z_i{z_ 72 ~ 73 )2:|:C5, (17)

dz D, D,|  40+u) 66+u.
12E
6 -
y cpad 7D,(5 +u.)
A& Az A5 Z2 Z3 Z4
W.(z) = —1_ S e - C C 1.8
(@) Alee D,| 2 12(6+u.) 24(5+u) Tt (18)

(1) Tennamanap CHCTEMaCHMHMHI WKKMHYM Ba YYMHYH TEHJIaMaJapHHU
uHTepaiiad, Kyinaaru udoaaHu XOCHI KUIaMH3:

dw, _i*eA;Z —=C, wm W, (2)= f‘l _eh? +C,2+ G (1.9)
dz D, A, D,
W, _Bigez | W,(2)= L €% +C,2+C,, (1.10)
dz D2 Bz D2
Uerapapuit maptiaapau xucoora omuod, Cs, Cs, C;, Cg, Co9 Ba Cipo HH
aHUKJIaliMM3:
C. - D,D,® C, =W, - A C, - D,D,® N 7A5l£ ~

A4,D, P 12D;

, AN
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2 * *,

Cy =W, + 1 ferv g SAYT A vyl p, (D - b, )2 - A

A,D, 8D, A, D, P 12D
c, = D,D, @ N 74U Cp =W, — B, Bl _ | D, D* 9 74U (1.11)

P 12D, B,D, P 12D,
0y epna U=5+u P=D,D (z ~U)+D;D,U +D;D,(L-2,)
D =W,y Wy, B i _epa ] A [rn o] A o ),
B,D, A,D, A, D (1 12)
L3AUT TAUMZ-U Loz '
8D, 12D, Dl* D,

Tormnran 6apya XocunaBuil JOMMHUKIapHH C| :(j :5,%) ra KyinO, 9yKypJuK

(bYHKHI/ISICI/I CH(baTH,Z[a XaAXMJIM HAMJIMKHU TaKCUMJIaHUIITMHH aHHKHaﬁMH3:

A As2° z z° i @
W.(2) =W, + eh? -~ % |+DD,~z
1(2) =W AZD[ ] D, {2 12U 24U2} 172 p

0<z<o6+u.

Wl*(z) Al [eAzZ eA;(5+u )]+ Z{D D D 7A3(5+U )} + Ai (eA2(6+u*) _1)+
A, P 12D, A,D, _ (113
w5y +[(D; o), gw}((gm
8D, P 12D
Oo+u.<z<z
W B (emr [ 7A5(5+u )
WZ(Z)_WUB B,D, (e )+(L Z){D D 5 —12D2 }

z,<z<L

Pacm 2 na rokopugaru TeHTIUK rpaduK KYpUHUIIIA KeITHPUITaH.
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25
Wnep=25

20

~7/

Wne=20

15
Wne=15

10

NS
\/!/

Wne=10

5

o
o 0,25 0,5 0,75 1 1, .75 2

Pacm 2. Uyn mapoutu yayH Wp= f(z) Tenrmukaunar rpaduru (Cupaapé BUiosTH,
Mup3ao060,1 TymMaH!) (6+u.)=0,15 M, Z1=0,4 m.

['padux KypcaTKUWIAPUHUHT TaXJIWIHM KYpCaTUO TYpraHUIeK, YTKa3uiral Ha3apui
TaIKUKOTIAp, U1y XKapaCHJIAPHUHT TaOUUN MabIyMOTJIapW OWIaH WIIOHWIH
yXmanuimkiapra sra skaH. Mnuad yukuiraH HaMmJIuK KYYUPUIL MOJEUIapu yd
KaTJIAMJIK MyXHUT Y4yH MOC OYJIMO0, €p FOBAKJIMTUHH, €p OCTH CYBJIAPUHUHT CATXUHH,

xaMJa UHQPUIBTpAlMs BadBaloTpaHCHUpAIUsHU XucoOra osaau. Hazapwii
HaTIWKaJIapHU My (IapHUHT TaxXpUOaBUN MabIyMOTIIap OWJiaH TaKKOCIAHUIIIH,
(1,3) Tenrnamanap KypCcaTKH4WIAPUHU  aHUKJIAIITAPHIN WMKOHH  TYTHIIIH.

Hatwxanap Kynumaru xaaBajijia KeJITUPUIITaH.
Hamiuk ky4yupum KypCaTKUYWIAPDMHM aHUKJAII OyiiMya MaTeMaTHK
MOJCJVIAPHUHT KO3 PUIUeHTIapu

2,25 z,

S'E:R:LES
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4.1-:xanBaj

06 i M y
d feKTHHHF Kyiiu “p3ao Karraxyp | Humon Kymicypr KyBa Capnoba
Q) KoMJIALITaAH Uupuuk 3oMuH oox OH
al . TOH TyMaHU TyMaHU TyMaHU
—1 Ko¥in XyIly I TyMaHH TyMaHH
g CHY Caitpam lomubc | SAurno6 | Manatcy Vubyinox H. Axbapob I’ Tysom
d CyBH yBU oxn B-XPK Mup3zaeB | ox

(0] (0] (0] o o
> MexaHuk P P P VYpraua VYpraua Exrun Enrun
- Kymnu KYMOKJI | KYMOKJ | KyMOKJIH
8 TapKuOu " B KYMOKJIA | KYMOKIH | KYMOKJIH | KyMOKJIH
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5.44-10% | 2.31-10*
A | 939104 | 329°107] 218107 1 2.023-10° 3.64-10% | 3.32:10°
_ _ 1.08-10* [9.28.10°
Al 8304 | HOLI0| 7341005 o1 104 4.28-10° | 3.68-10°
] Az | 1,94 201|173 1.56 2,23 2,4 2,31 2,2
="
2 A2 1104 149 | 157 1.84 273 265 2,44 2,1
=
) 10- 104 104
= B |2710% |4610% | M0 [ 1epa0e | 247107 | 192107 g 07000 | 371,000
=
% B, | 1,562 231 | 2517 |244 2,43 2,65 1828 | 2,088
g D |0005 00037 |00044 |0.0052 |6.85-10% |55.10° |3.98.10° |0.003
< 11073 .10
2 D1 100011 | 0.00086 | 0.00003 | 00012 | 02107 | 9580T 181,104 | 0.0005
=
& D, [002 [00L [0017 |0.023 12,4-10% |19,1-10% | 6.84-10° | 0.008

(%2
oD
k=
o)
)
8]
o)
—
a
0)
8]
c
)
—
)
Yy
=
@)
®)
o
)
=
2
>
)
o
| S
o)
)
a
wn
(2]
o)
8]
18]
<
c
)
Q
@

S'E:R:LES

OnuHran MablIiyMOTJIap, €p XaijamHu OockuuMa - OOCKMY Xaijamijiaru
YYyKYpJIMTUHU ONTUMaN OeNruiaml UMKOHUHM Oepaau. Xamja, yyKyp XalmamiHu
xam Oenrmnaca Oymamu. JKajgBanmgarn MabIyMOTIAPHUHT TaxJIMJIA —[IyHH
KYpCaTIWKHU, XaXMHU HAMJIMKHU MacalTUPHUII >Kapa€HHUIa, TOPU3OHTAN APEHAXa,
TYOPOKHUHT MEXaHUK TapKMOM KaTTaruHa TabCcUp OJTaiau. bup Typaaru
TYHOPOKJApHUHT KOXh(OUIIMEHTIapu opacujard Karra @apk, Xam yJapHUHT
KUMEBUM TapKUOU, XaM UKJIMM IIapOUTIapu OWIaH TYIIYHTUPUIIAIH.

doiiganaHuIrad agaduéTIap pymxaru

1. A6yramues ®.B., baknymun M.B., Ep6exos 51.C., Ymapos V.Y. DddexTuBHOE
MPUOIMKEHHO - AaHATTUTUYECKUE METO/IbI ISl PEIICHHS 3a7]a4 TEOPUH (PUIIbTPALIUU.
-Tamkent: DAH-1978, 244c¢

2. AbyramueB @.b., baxnymua M.b. K Bonpocy BiaronepeHoca B MEXIOJIUBHON
nepuoj. Becthuk HYY, T. 2002, 56-58 c.

3. Abyraiues @.b., KnenoB B.b. Hekotopble Bompocsl cucTeMaTH3aluu
apaMeTpoOB, XapaKTEPU3YIOUINX IBMKCHHE NBYX(a3HOW KUIAKOCTH B MOPHUCTOMN
cpene. B ¢6. «Bonpockl BEIUUCIUTETHON MaTeMaTUKK U TeXHUKW», T. 1965, 3-22 c.
4. Aninapo W.II. Martematuueckoe MOJICIMPOBAHUE arpoMETEOPOJIOTUUECKOTO
pexuma nous. [uc. ... kana. TexH. Hayk. — JI., 1985. 180 c.

183 |Page

o




